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Abstract

Background

French Guiana is a territory that has a decades-long history of dengue outbreaks and more

recently, in 2014, a chikungunya outbreak. Zika virus (ZIKV) emerged in late 2015 and sub-

sequently led to an important outbreak.

Methodology/Principal findings

A cross-sectional phone survey was conducted among the general population during the

outbreak in June 2016 with a total of 1,129 individuals interviewed to assess perceptions,

knowledge and behaviors regarding zika infection. The population seemed aware of zika,

and perceived the infection as a more serious health threat than other common mosquito-

borne diseases. Furthermore, both the perceptions and behaviors related to zika and its pre-

vention were found to vary considerably among different social groups, geographic areas

and gender; less educated female participants were found to perceive the disease as more

worrisome and were less likely to adopt protective behaviors. Moreover, female population

has been particularly responsive to awareness campaigns and rapidly understood the

extent of risks associated with ZIKV infection.

Conclusions/Significance

These results revealed that ZIKV appeared at the time of the survey as a new health threat

that concerns the public more than chikungunya and dengue fever with differences

observed among subgroups of population. These results have implications for the develop-

ment of multifaceted infection control programs, including strategies for prevention and

awareness, helping the population to develop an accurate perception of the threat they are

facing and encouraging behavior changes.

Author summary

Although dengue fever has been a focus of many awareness campaigns in Latin America,

very little information is available about beliefs, attitudes and behaviors regarding vector-

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006167 January 25, 2018 1 / 14

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPENACCESS

Citation: Fritzell C, Raude J, Kazanji M, Flamand C

(2018) Emerging trends of Zika apprehension in an

epidemic setting. PLoS Negl Trop Dis 12(1):

e0006167. https://doi.org/10.1371/journal.

pntd.0006167

Editor: Suzy J. Campbell, Evidence Action,

AUSTRALIA

Received: August 4, 2017

Accepted: December 15, 2017

Published: January 25, 2018

Copyright: © 2018 Fritzell et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: Data are from the

ZIKAP study belonging to Pasteur Institute of

French Guiana, 23 avenue Louis Pasteur 97306 BP

6010 Cayenne Cedex French Guiana. Tel: +594(0)

594 29 26 01; Fax: +594 29 58 18. Access to data

is restricted for legal reasons. The data may be

made available after obtaining approval from the

French regulatory authority: CNIL, Commission

Nationale Informatique et Libertés, 3 Place de

Fontenoy—TSA 80715—75334 PARIS CEDEX 07,

France. Phone (33): 01 53 73 22 00. Interested

researchers may send requests to the CNIL

(declaration number: 2043940), and to the head of

https://doi.org/10.1371/journal.pntd.0006167
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0006167&domain=pdf&date_stamp=2018-02-06
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0006167&domain=pdf&date_stamp=2018-02-06
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0006167&domain=pdf&date_stamp=2018-02-06
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0006167&domain=pdf&date_stamp=2018-02-06
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0006167&domain=pdf&date_stamp=2018-02-06
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pntd.0006167&domain=pdf&date_stamp=2018-02-06
https://doi.org/10.1371/journal.pntd.0006167
https://doi.org/10.1371/journal.pntd.0006167
http://creativecommons.org/licenses/by/4.0/


borne diseases among the population of French Guiana. Following the end of the first chi-

kungunya outbreak and at the initial onset of the first zika outbreak, a quantitative survey

was conducted among 1129 individuals aiming to study the emotional, cognitive and

behavioral response to the risk of zika infection and assess variations among different

groups of population. People from French Guiana were found to perceive zika substan-

tially differently from other Aedes mosquito-borne diseases. Overall, ZIKV appeared at

the time of the survey as a new health threat that makes the population more scared than

chikungunya and dengue fever. Furthermore, both the beliefs and behaviors related to

zika and its prevention were found to vary considerably among different social groups,

gender and geographic areas. Education had an impact on perceptions and behaviors

among women. Female population has been particularly responsive to awareness cam-

paigns and rapidly understood the extent of risks associated with ZIKV infection. Overall,

findings emphasize the importance of developing appropriate and relevant strategies help-

ing population to engage in protective behaviors adapted to the health threat they are fac-

ing. Given the importance of the public response and precautionary actions to control the

spread of an emergent threat, additional research on risk perceptions and other behavioral

determinants is warranted.

Introduction

Zika virus (ZIKV) is a Flavivirus transmitted by mosquitoes, primarily Aedes aegypti, the same

vector that transmits dengue, chikungunya and yellow fever. During the next half century,

ZIKV was considered as an emergent virus with few sporadic and imported cases reported in

Africa and Asia until 2007, when a major epidemic occurred in Micronesia (Yap)[1]. A second

important epidemic occurred in 2013 in the Pacific, affecting French Polynesia [2].

Since its introduction in the Americas in early 2015 in Brazil, ZIKV has rapidly spread

through the continent [3,4]. Although ZIKV infections have not historically been considered

as a significant public health concern, during this recent emergence, the virus has been linked

to neurological disorders and severe congenital abnormalities. Several recent studies have also

highlighted that ZIKV can be transmitted through sexual contact or from mother to fetus [5–

7]. Today, it became the first major infectious disease linked to human birth defects, putting at

risk pregnant women and women of childbearing age [8–10]. To support national govern-

ments and communities in preventing and managing the complications of ZIKV, the WHO

launched a global strategic response framework for zika in February 2016. One of its objectives

was prevention of health risks associated with ZIKV infection through integrated vector man-

agement (IVM) [11]. However, human behavior plays a considerable role in the success or fail-

ure of prevention programs and policies implemented by the public health authorities to

control the spread of the disease. Since the WHO report about the “behavioral and social

aspects of malaria and its control,” human behaviors–and their sociocultural determinants–

are increasingly recognized as critical factors contributing to risk for and prevention of mos-

quito-borne diseases. Furthermore, it has been well-established in the literature that health-

protective behaviors are strongly guided by a range of mental representations that individuals

and communities develop about health threats over time [12–16]. This construct refers to per-

sonal conceptions, beliefs, schemata or imagery about an illness and its diverse consequences.

To date, the mental representations of mosquito-borne diseases, and particularly ZIKV infec-

tion, have received little attention from the global scientific community. Therefore, the objec-

tive of this study was to examine public perceptions associated with this new health threat,

Emerging trends of Zika apprehension

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006167 January 25, 2018 2 / 14

epidemiolgy unit of the Pasteur Institute in French

Guiana Dr Claude FLAMAND: cflamand@pasteur-

cayenne.fr; 23 avenue Louis Pasteur 97306 BP

6010 Cayenne Cedex French Guiana. Tel: +594(0)

594 29 26 15; Fax: +594 29 58 18.

Funding: This study was supported by the

Regional Health Agency of French Guiana and the

European Union’s Horizon 2020 research and

innovation program under ZIKAlliance grant

agreement No 734548. The funders had no role in

study design, data collection and analysis, decision

to publish, or preparation of the manuscript. CF

also acknowledges funding from the doctoral grant

Calmette and Yersin allocated by the Pasteur

Institut Department of International Affairs.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pntd.0006167
mailto:cflamand@pasteur-cayenne.fr
mailto:cflamand@pasteur-cayenne.fr


with the purpose of informing ongoing intervention practices. More specifically, we wanted to

determine (1) whether ZIKV infection is perceived differently from other common mosquito-

borne diseases, (2) whether a feeling of emerging infectious diseases “fatigue” can be observed

in the French Guiana populations, and (3) whether there existed significant variations in the

perception of this emerging health threat among population subgroups, particularly between

men and women given the unusual transmission routes and potentially dramatic conse-

quences of ZIKV infection.

Setting

French Guiana, an overseas region and department of France located in the Amazonian forest

complex, is composed of two main inhabited geographical regions: a central, urbanized area

including a coastal strip along the Atlantic Ocean, where a large part of the population lives,

and a more remote area along the Surinamese and Brazilian frontiers called the “interior area”

(Fig 1).

In French Guiana, Ae. aegypti has been responsible for several major dengue fever out-

breaks over the past few decades and a recent outbreak of chikungunya [17,18]. The emergence

Fig 1. Map of French Guiana, South America, datasource: OpenStreetMap; QGIS 2.18 software.

https://doi.org/10.1371/journal.pntd.0006167.g001
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of ZIKV has been considered of particular concern because the territory has the highest fertil-

ity rate in the Americas (3.5 children per woman), with an infant mortality rate (1.2%) that is

three times higher than in metropolitan France (0.4%) [19]. On the 22nd of January in 2016,

local health authorities launched an official epidemic alert following the rapid spread of ZIKV

in the most inhabited part of the territory [20]. The public health response to the outbreak of

ZIKV disease included distribution of information about the importance of mosquito bite pre-

vention and the use of physician services for pregnant women with potential symptoms, as

well as recommendations by health authorities to delay pregnancy. A massive media campaign

was conducted during the outbreak including television and radio spots, prospectus, posters

(displayed on the roads and in medical centers) and also newspapers. Messages were about

how to prevent mosquito bites or with all zika symptoms listed and there was also specific pro-

spectus for pregnant women. Moreover, all pregnant women were invited to be carefully mon-

itored with a blood sample collected at each trimester of pregnancy then analyzed at the

Arbovirus Reference Center at Pasteur Institute of French Guiana [21].

Methods

Participants, design and ethical considerations

A cross-sectional phone survey about “beliefs, attitudes and practices” among the general pop-

ulation of French Guiana was conducted from June 15–30 in 2016. Eligibility criteria included

(i) having a landline or mobile phone, (ii) being at least 18 years old and (iii) indicating con-

sent for participation.

The sample design was based on a random 2-stage selection procedure, stratified according

to the type of phone (50% mobile and 50% land line), municipalities and age. Households

were randomly selected at the first stage then one participant was randomly selected among

adults living in the selected household. The sample calculation included investigation of 1,100

individuals. The survey was conducted by Ipsos, a French consulting firm that used the CATI

system (Computer Assisted Telephone Interviews) and CONVERSO software. To reach the

largest possible portion of the population, interviews were carried out from Monday to Friday

between 10 am and 8 pm and on Saturday between 10 am and 5 pm.

According to the French legislation, the survey protocol and processing of data collection

was subject to a declaration to CNIL, the French National Agency responsible for ethical issues

and protection of individual data collection under no. 2043940. All the information was col-

lected anonymously, and the participants were informed of their rights to access and rectify

personal information.

Questionnaire and measurements

Data were recorded using a standardized questionnaire administered by phone.

Aside from socio-demographic variables, collected data were grouped into four general cat-

egories: 1) environmental variables and exposure to mosquito, 2) perceptions of the illness and

risk of contracting ZIKV infection, 3) perceptions and practices of protective behaviors pro-

moted by the public health authorities to control the spread of the disease and 4) self-reported

frequency of protective behavior in response to the zika epidemic.

Environmental and exposure variables

The questionnaire covered of a wide range of topics such as the type of housing, the presence

or absence of potential breeding sites, and potential factors associated with breeding sites.

Respondents were also asked how frequently they were bitten by mosquitoes (response
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options: ‘Never’, ‘Seldom’, ‘Sometimes’ or ‘Often’). Participants were also asked whether they

were educated about “Aedes mosquitoes”, how frequently they practiced outdoor activities,

and during which time of the day mosquito bites occurred. Participants were asked to report

the occurrence of an acute febrile illness consistent with presumptive ZIKV infection during

the outbreak, and if they had dengue and/or chikungunya virus infection. If the answer was

“YES”, we asked them if they had consulted a doctor.

Cognitive and emotional variables

A broad range of personal beliefs was investigated, especially regarding perceptions of the

health threat, i.e., qualitative judgments (based on closed-end questions using unordered

response options), and quantitative judgments (based on questions using a Likert response

scale with a numerical value ranging from 0 to 10) that individuals expressed when asked to

evaluate a specific illness and the risk of contracting it [22]. To characterize these perceptions

within the population, questions were drawn from the existing methodological literature using

the Brief Illness Perception Questionnaire (B-IPQ) [23]. This questionnaire measures six com-

ponents: the identity- the symptoms that patients associate with the illness; the cause- the per-

sonal ideas about etiology; the timeline- the perceived duration of the illness; the consequences-
the expected effects and outcome; and the treatment control- the effectiveness of treatment

methods for recovery from the illness; and the perceived coherence- whether people think the

threat is easy to understand. Complementary questions were adapted from the risk perception

literature devoted to transmissible infectious diseases. Worry, perceived severity, perceived

exposure, and perceived susceptibility to the disease were also assessed to explore the multiple

components of risk perception [24]. Except for the perceived cause and identity of the disease,

respondents were asked to use an 11-point Likert response scale ranging from 0 to 10 to char-

acterize their mental and emotional representations of the health threat associated with a vari-

ety of vector-borne diseases.

Behavioral variables

In line with the health beliefs model [25], participants were asked how often they practiced

health-protective behaviors as they relate to various vector control methods (e.g., wearing

long-sleeved clothing or using repellent) and vector control measures (e.g., covering water

receptacles). Participants were then asked whether those behavioral recommendations were

effective in preventing mosquito bites (response options: ‘Very ineffective’, ‘Somewhat ineffec-

tive’, ‘Somewhat effective’, ‘Very effective’ and ‘Unsure’). To obtain a mean protection score

for each respondent, a level of protection score was created as the sum of each mean used.

Data analysis

Statistical analyses were performed using STATA12 software (Stata Corp., College Station, TX,

USA) [26] and SPAD8 [27]. Primary sampling units and strata were considered for calculating

estimations according to the design effect. Post-stratification weights were used to correct

potential biases due to misrepresentation of demographic characteristics, including gender

and education level. All estimations were obtained using STATA12 “svy” commands.

Bivariate analyses were conducted using Chi-square tests to compare proportions, and lin-

ear combinations tests and regression combined with Wald tests were used to compare mean

scores of risk perceptions. The level of statistical significance was set to (p = 0.05). Data were

adjusted according to gender and level of education.

In addition, a multiple correspondence analysis and a hierarchical cluster analysis were per-

formed to determine the natural groupings of observations regarding the level of knowledge

Emerging trends of Zika apprehension

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006167 January 25, 2018 5 / 14

https://doi.org/10.1371/journal.pntd.0006167


about zika disease and its issues in order to cluster the population in different groups accord-

ing to their literacy.

South America and French Guiana layers were drawn using data from OpenStreetMaps

(http://www.openstreetmap.org) and mapping operations have been done using QGIS 2.18

software [28].

Results

There was a total of 1,129 participants to the survey. The mean age of participants was 45.6

years old ranging from 18 to 96 years. The original sample showed over-representation of

women (64.8% vs 50% in the general population of French Guiana) and well-educated people

(38% vs 28.2% in French Guiana). All the results presented later in this article were restated to

reflect the post-stratification adjustment.

Knowledge, beliefs and behaviors

Over half of the participants reported having knowledge of Aedes mosquitoes (59.1%, 95%

Confidence Interval (CI): 54.8–63.3), and 87.9% (95% CI: 84.7–90.5) properly identified zika

as a vector-borne disease. The most commonly mentioned symptoms associated with zika dis-

ease were fever and myalgia (91%, 95% CI: 87.9–93.4 and 60%, 95% CI: 55.7–64.2, respec-

tively), followed by headache and arthralgia (49.2%, 95% CI: 44.9–53.4 and 44.8%, 95% CI:

40.6–49, respectively). Symptoms mentioned the least frequently were conjunctivitis (8.5%,

95% CI: 6.4–11) and neurologic disorders (1.6%, 95% CI: 0.9–2.8). Most participants were

aware of zika transmission issues: 79.3% (95% CI: 75.6–82.6) knew that ZIKV can be trans-

mitted from mother to child, 55.7% (95% CI: 51.5–59.9) knew that ZIKV can be sexually trans-

mitted. Finally, 54.4% (95% CI: 50.1–58.6) declared to be well-informed about zika disease.

However, 17.3% (95% CI: 14.-20.9) reported that there was a vaccine against zika. The most

popular sources of information about the disease were television, radio and posters (85%, 95%

CI: 81.4–87.9, 66%, 95% CI: 61.9–70 and 63.1%, 95% CI: 58.8–67.2, respectively). The propor-

tions of respondents claiming to have been previously infected with zika, chikungunya or den-

gue were of 8.8% (95% CI: 6.8–11.5), 14.3% (95% CI: 11.4–17) and 20.7% (95% CI: 17.7–24.1),

respectively. Among those who reported sudden onset of high fever during the zika outbreak

(10.5%, 95% CI: 88–17), 83.8% claimed to have seen a doctor. The WHO recommended a

number of IVM actions for individuals to prevent mosquito bites and thus the spread of the

virus, thereby reducing their own personal risk. Among respondents who declared being bit-

ten by mosquitoes either often or every day, 40.5% (95% CI: 36.4–44.6) and 66.5% (95% CI:

60.1–72.3), respectively reported taking preventive measures. When asked about the effective-

ness of several preventative measures, the most commonly reported were emptying of water

from receptacles, use of bed nets, and covering storage containers, whereas the less effective

measures were extensive insecticide spraying and the use of a vaporizer for outdoor insecti-

cides. The most frequently reported preventive measures were closing the door and reducing

outdoor activities (47.7%, 95% CI: 43.4–52) and using window nets (32.43%, 95% CI: 28.7–

36.4). Overall, almost 20% (95% CI: 15.7–22.1) of the population took at least 5 actions to pre-

vent mosquito bites.

Differences between perception of zika and other vector-borne diseases

As shown in Fig 2, zika received a significantly higher mean score than did dengue and chi-

kungunya as a response to questions about worry, perceived severity, perceived consequences

and perceived exposure (p<0.01). Regarding zika treatment, its perceived efficiency was signif-

icantly lower than dengue and chikungunya treatments (p<0.01). Moreover, zika appeared to
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be less understood than chikungunya disease (p<0.01). Nonetheless, ZIKV infection was per-

ceived as more easily avoidable than dengue (p =<0.01).

Differences in perception and attitudes about zika disease among

populations

The distribution of risk perceptions and behaviors among several subpopulations are pre-

sented in Table 1. Analysis revealed an association between age, perceived worry, level of

understanding, and behaviors, both with a gradient in responses. Respondents between 18 and

25 years old were more worried about zika (p = 0.016), more likely to adopt protective mea-

sures (p<0.01), and they claimed to understand the disease less compared to claims of older

age groups (p = 0.047). Individuals living in the interior were less worried about zika than

those living in the coastal area (p<0.01) and were more likely to adopt protective measures

(p = 0.019).

Our results show that previous infection with dengue, chikungunya or zika virus was associ-

ated with different perceptions of zika disease. Specifically, individuals reporting previous

infection judged the disease less severely (p = 0.05), worried less (p = 0.01), felt more exposed

(p = 0.017), had lower estimates for control (p<0.01) and treatment efficiency (p<0.01), and

felt more vulnerable in the context of outbreak (p = 0.049).

Finally, respondents with a high level of education characterized the disease as being less

severe (p<0.001), as affecting patients to a lesser extent (p<0.001), and as being less avoidable

Fig 2. Mean threat perception scores regarding dengue, chikungunya andz ika infections in French Guiana, 2016.

https://doi.org/10.1371/journal.pntd.0006167.g002

Emerging trends of Zika apprehension

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006167 January 25, 2018 7 / 14

https://doi.org/10.1371/journal.pntd.0006167.g002
https://doi.org/10.1371/journal.pntd.0006167


T
a

b
le

1
.

R
is

k
p

er
ce

p
ti

o
n

s
a

n
d

b
eh

a
v

io
rs

a
ss

o
ci

a
te

d
w

it
h

zi
k

a
d

is
ea

se
a

m
o

n
g

se
v

er
a

l
su

b
p

o
p

u
la

ti
o

n
s,

F
re

n
ch

G
u

ia
n

a
,

2
0

1
6

.

R
es

p
o

n
d

en
ts

ch
a

ra
ct

er
is

ti
c

M
ea

n
sc

o
re

o
f

p
er

ce
p

ti
o

n
s

a
n

d
p

ro
te

ct
io

n
a

ss
o

ci
a

te
d

w
it

h
zi

k
a

S
ev

er
it

y
p

-v
a

lu
e

W
o

rr
y

p
-v

a
lu

e
C

o
n

se
q

u
en

ce
s

p
-v

a
lu

e
U

n
d

er
st

a
n

d
in

g
p

-v
a

lu
e

E
x

p
o

si
ti

o
n

p
-v

a
lu

e
C

o
n

tr
o

l
p

-v
a

lu
e

T
re

a
tm

en
t

p
-v

a
lu

e
R

is
k

o
f

in
fe

ct
io

n

p
-v

a
lu

e
B

eh
a

v
io

rs
p

-v
a

lu
e

G
en

d
er

Fe
m
al
e

8
,2

7
<

0
.0

0
1

7
,1

2
<

0
,0

0
1

8
,0

5
<

0
,0

0
1

6
,4

5
0

,1
6

6
6

,4
1

<
0

,0
1

0
7

,0
2

0
,0

7
6

6
,3

4
0

,2
5

7
6

,6
2

0
,0

2
2

2
,5

1
0

,3
3

0

M
al
e

7
,3

9
6

,0
8

7
,1

2
6

,0
8

5
,4

7
6

,6
1

6
,0

5
6

,0
8

2
,3

5

A
g

e

[1
8–

25
]

8
,0

2
0

,5
3

9
7

,4
0

0
,0

1
6

7
,6

6
0

,6
9

6
5

,4
7

0
,0

4
7

5
,4

1
0

,2
2

2
6

,4
6

0
,2

4
1

6
,4

4
0

,5
0

2
6

,4
5

0
,9

5
0

2
,9

6
<

0
,0

1
0

[2
6–

39
]

7
,7

8
6

,8
1

7
,5

6
6

,3
8

6
,1

4
7

,1
0

6
,0

8
6

,3
8

2
,5

3

[4
0–

50
]

7
,6

2
6

,4
1

7
,4

2
6

,5
0

6
,0

5
6

,6
8

5
,9

8
6

,2
9

2
,2

2

>
50

7
,9

8
5

,8
6

7
,7

7
6

,5
6

6
,0

5
6

,9
4

6
,3

9
6

,2
9

2
,0

0

Z
o

n
e

Co
as
ta
la

re
a

7
,8

3
0

,9
9

6
6

,8
3

<
0

,0
1

0
7

,6
2

0
,6

1
0

6
,1

9
0

,2
0

4
5

,9
7

0
,7

7
7

6
,9

1
0

,1
2

4
6

,2
6

0
,3

9
0

6
,3

2
0

,5
8

5
2

,3
3

0
,0

1
9

In
te
ri
or

ar
ea

7
,8

4
5

,7
8

7
,4

8
6

,5
6

5
,8

7
6

,4
9

5
,9

8
6

,4
8

2
,7

7

H
is

to
ry

o
f

d
en

g
u

e

Ye
s

7
,9

2
0

,2
3

0
6

,0
7

0
,0

4
6

7
,3

1
0

,1
2

6
7

,0
1

<
0

,0
1

0
6

,1
4

0
,4

1
4

6
,4

2
0

,0
3

0
5

,4
1

<
0

,0
1

0
6

,4
1

0
,8

2
4

2
,6

1
0

,2
3

5

N
o

7
,6

4
6

,7
8

7
,7

0
6

,0
9

5
,8

8
6

,9
6

6
,3

9
6

,3
5

2
,3

8

H
is

to
ry

o
f

ch
ik

u
n

g
u

n
y

a

Ye
s

7
,5

9
0

,3
9

7
6

,3
1

0
,4

3
8

7
,2

6
0

,1
8

2
6

,1
1

0
,5

7
6

6
,3

7
0

,1
5

7
6

,4
4

0
,1

3
4

5
,5

9
0

,0
7

8
6

,7
2

0
,1

9
2

2
,4

8
0

,7
7

9

N
o

7
,8

9
6

,6
6

7
,6

8
6

,3
1

5
,9

0
6

,9
2

6
,2

9
6

,3
0

2
,4

1

H
is

to
ry

o
f

zi
k

a

Ye
s

7
,3

6
0

,1
5

8
6

,0
0

0
,1

6
8

7
,5

5
0

,8
4

2
6

,5
8

0
,4

6
1

7
,4

7
<

0
,0

0
1

5
,8

9
0

,0
1

8
5

,9
4

0
,5

2
0

7
,3

2
<

0
,0

1
0

3
,1

6
<

0
,0

1
0

N
o

7
,8

8
6

,6
7

7
,6

1
6

,2
7

5
,7

9
6

,9
2

6
,2

4
6

,2
4

2
,3

6

H
is

to
ry

o
f

a
n

y

o
f

th
re

e

a
rb

o
v

ir
u

s

Ye
s

7
,5

4
0

,0
5

0
6

,0
9

0
,0

1
0

7
,3

6
0

,1
0

7
6

,5
4

0
,1

1
2

6
,3

5
0

,0
1

7
6

,3
6

<
0

,0
1

0
5

,6
9

<
0

,0
1

0
6

,6
5

0
,0

4
9

2
,6

4
0

,0
5

5

N
o

7
,9

9
6

,8
9

7
,7

1
6

,1
2

5
,7

2
7

,0
7

6
,4

8
6

,1
9

2
,3

1

L
ev

el
o

f

ed
u

ca
ti

o
n

Pr
im

ar
y
sc
ho

ol
7

,8
5

<
0

,0
0

1
6

,7
9

0
,0

8
0

7
,6

6
<

0
,0

0
1

5
,3

8
<

0
,0

1
0

5
,5

9
0

,0
7

0
6

,5
2

0
,0

2
6

6
,8

9
<

0
,0

0
1

6
,2

8
0

,5
4

6
2

,4
1

0
,6

6
0

So
m
es

ec
on

da
ry

sc
ho

ol
7

9
8

6
,6

7
7

,7
4

6
,2

6
6

,0
1

6
,9

9
6

,4
2

6
,4

4
2

,4
0

Co
m
pl
et
ed

hi
gh

sc
ho

ol
7

,8
8

6
,7

5
7

,6
4

6
,6

8
5

,6
7

6
,9

6
5

,8
6

,0
7

2
,3

8

So
m
ec

ol
leg

ea
nd

hi
gh
er

7
,2

5
6

,1
3

6
,9

6
6

,8
5

6
,2

8
6

,4
1

5
,0

7
6

,3
4

2
,5

8

h
tt

p
s:

//
d
o
i.o

rg
/1

0
.1

3
7
1
/jo

u
rn

al
.p

n
td

.0
0
0
6
1
6
7
.t
0
0
1

Emerging trends of Zika apprehension

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0006167 January 25, 2018 8 / 14

https://doi.org/10.1371/journal.pntd.0006167.t001
https://doi.org/10.1371/journal.pntd.0006167


(p = 0.026); highly educated participants also better understood the disease (p<0.01) and

judged the treatment as less efficient than respondents with a lower level of education

(p<0.001).

As shown in Table 1, women were more afraid of zika than were men. Women were signifi-

cantly more worried about zika (p<0.001), felt more exposed (p<0.001), and characterized the

disease as more severe (p<0.001) and as affecting the patient more than did men (p<0.001).

Although scores were higher for women in terms of understanding of the disease and control

and treatment efficacy, these differences were not statistically significant. Interestingly, women

were worried about disease independently of the level of knowledge, whereas among men,

there was an association between knowledge and risk perception (p = 0.03); 65% of men

with strong knowledge of the disease were worried vs. 50% among those who were not

knowledgeable.

When analyzed according to specific subgroups, women presented nuanced responses with

regard to the level of education (Table 2). The impact of education on perceptions was higher

among women than men. Low-educated women worried more about the disease (p = 0.02)

and were less knowledgeable (p<0.001). Moreover, the level of education was also associated

with the adoption of protective behaviors (p<0.01).

Even if the most popular sources of information (television, radio and posters) were

reported by the major part of respondents, some variations were observed. Participants aged

between 18 and 25 years were more likely to access to social network (p = 0.01) and highly edu-

cated participants were more likely to access poster (p = 0.03). Participants who had heard

about zika from television (p = 0.010), radio (p<0.001), poster campaign (p<0.001), social net-

work (p = 0.035) and from leaflets (p<0.001) reported to be significantly more informed about

zika disease. However, only participants having been aware through leaflets (p = 0.023) were

more knowledgeable about zika disease and its issues than those who did not.

Men and women were equally split on the issue of leaving French Guiana in case of preg-

nancy during a zika outbreak, with 52% and 49% claiming they should have left the territory.

Both men and women seemed to be compliant with the recommendations of the WHO, with

85% claiming that they would use a condom during sexual activity. However, approximately

65% of women claimed they would postpone a pregnancy in case of zika outbreak, whereas

only 51% of men claimed they would postpone pregnancy. Women indicated that they would

worry about undergoing pregnancy during a zika outbreak (75%).

Discussion

Since its emergence in the Americas in the late 2015, the zika epidemic received considerable

attention from the medical, political and lay communities worldwide. During the year 2016,

prior to the recent slowdown in transmission of the disease in Latin America, the increasing

magnitude of ZIKV outbreaks as well as the severity of their consequences on human health

raised the specter of a new and potentially major public health crisis, comparable to those

caused by other dramatic re-emerging infectious diseases such as Ebola or SARS [29,30].

Intense public concern was expressed about enhanced transmission of ZIKV which was associ-

ated with extensive media coverage, strong institutional attention and high perceptions of

health risk [31]. Indeed, since the pioneering works conducted by Slovic & al. in the field of

risk psychology [32], it has been well established that diseases caused by invisible, unfamiliar,

communicable, potentially highly pathogenic, emerging infectious agents which remains (to a

large extent) beyond individual and institutional control are likely to trigger public panic [33].

At both the societal and individual level, one common strategy to cope with unknown and

uncontrollable infectious diseases is to relate them to past or existing threats to population
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health [34]. This social cognitive process, referred to as an “anchoring” effect in social and psy-

chological sciences, consists of actively selecting a small number of familiar events, schemata,

images or symbols to describe a new phenomenon. In an epidemic setting, the propensity to

use existing or past diseases to understand a new epidemiological phenomenon enables people

to make unfamiliar illnesses more familiar, and therefore less threatening [35]. However, it has

also been shown that the utilization of some anchors rather than others in the social represen-

tation of a new health threat can lead to more or less adaptive responses to the epidemiological

event, which may have serious consequences for population health [14,36].

Despite the growing acknowledgment in the scientific community that the cognitive repre-

sentations held by individuals and groups play a major role in the control and prevention of

emerging infectious diseases, little attention has been given to public perceptions of ZIKV infec-

tion. To the best of our knowledge, this study is the first to investigate the beliefs, attitudes and

practices related to ZIKV among the general population in an epidemic setting. The survey was

conducted during the emergence of ZIKV in French Guiana, an endemic region for dengue

fever, and nearly one year after a major outbreak of chikungunya, another re-emerging mos-

quito-borne disease. At the time of the study, the surveillance system estimated a zika prevalence

of approximately 3% with 7,830 estimated clinical cases, whereas the study revealed a prevalence

of 9%, suggesting an important proportion of clinical cases not covered by monitoring systems.

Our empirical data show that the cognitive representations of ZIKV infection characteriz-

ing the French Guiana population were partly anchored on those of other Aedes mosquito-

borne diseases, specifically chikungunya. Approximately 90% of the respondents were aware

that mosquitoes transmit ZIKV, and a large proportion were aware of the specific transmission

issues related to the virus, particularly women. For instance, almost 80% of participants

claimed that the virus could be transmitted from mother to fetus. This awareness is likely

attributable to the massive media coverage of transmission patterns, as well as institutional

campaigns about zika control and prevention. However, we note that despite intense media

coverage of this issue, only slightly more than a half of the participants knew that ZIKV can be

sexually transmitted. In the same vein, only 8.5% and 1.6% correctly identified conjunctivitis

and neurologic disorders as common symptom of ZIKV infection. The poor recognition of

typical symptoms associated with zika in our study population suggest some anchoring effects,

through which clinical manifestations of this disease were confounded with those of other

common mosquito-borne diseases such as dengue fever and chikungunya.

Nevertheless, people from French Guiana were found to perceive zika substantially differ-

ently from other Aedes mosquito-borne diseases. Specifically, the study shows that zika was

associated with higher mean scores in terms of worry, perceived severity, and consequences of

infection. Overall, ZIKV appeared at the time of the survey as a new health threat that concerns

the public more than chikungunya and dengue fever. Therefore, these results do not give

empirical support to the emerging infectious diseases fatigue hypothesis that was developed in

the aftermath of the 2009 H1N1 influenza epidemic [34]. According to this hypothesis, the rel-

ative apathy of the Western populations regarding health threats related to emerging infectious

diseases can be attributed to the increased frequency of alarmist discourse, which is likely to

cause some habituation effects. In other words, the cognitive and affective responsiveness of

the public to a re-emerging infectious disease does not seem to be impacted by the repetition

of warnings, as long as this new health threat is associated with a significant degree of per-

ceived uncertainty about transmission and potential consequences for human health.

Our results also showed that both the perceptions and behaviors related to zika and its pre-

vention vary considerably among different social groups and geographic areas. Notably, there

was a social gradient in the cognitive and affective responses to the risk of ZIKV infection;

more educated participants were found to perceive the disease as less severe and controllable
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and more understandable. Some gender effects were also observed during the epidemic, as there

were systematic and significant differences in the way men and women perceive the health

threat related to the spread of zika in the region. Female population has been particularly

responsive to awareness campaigns and rapidly understood the extent of risks associated with

ZIKV infection. This result is not surprising, since (1) ZIKV has been found to cause severe fetal

anomalies among babies born to infected women, and (2) the ‘gender gap’ is one of the best-

documented phenomena of social and cultural influence in the field of risk perception [37,38].

However, results showed that perceptions and behaviors discrepancies appeared among

women. While the level of education had a weak impact on risk perception among men, it was

clearly identified as a potential determinant of risk perception among women. Importantly,

the level of education was also associated with the adoption of protective measures among

women. This finding provides health authorities the opportunity to target and adapt future

health messages to less advantaged women. Institutions in charge of epidemic and emergent

diseases should thus reach this population visiting mother and child protection centers which

are numerous in French Guiana both located in the coastal area and in the interior. Actions

should first reassure this population about risks associated with zika and emphasize on the

importance of protective measures adoption during an outbreak to encourage behavior

changes. In fact, a previous study revealed that the level of comprehension was associated with

the adoption of protective behaviors [17].

Findings showed that the main communication media were available to all subgroups of

population, even less advantaged people had access to television. However, leaflets seemed to

be one of the most informative mean and this is not surprising since a lot of information can

be transmitted through this medium, whether a television spot must be short, posters must be

able to be seen from a distance and no visual data are broadcasted through radio. A continuous

effort is thus needed to efficiently transmit prevention messages and target populations

through leaflets and maybe adapt others means of communication to be more efficient.

Limitations of the study are inherent to the design of the study which was based on a phone

recruitment process. In fact, the interview lasted 25 minutes and may lead to selection biases

with more educated and advantaged participants that would have been more sensitive to pub-

lic health issues addressed by the study. Moreover, the network coverage is heterogeneous on

the territory and some uncovered isolated municipalities representing 7 municipalities (out of

22) could not be investigated. However, these failures concerned isolated and rural villages

poorly or not affected by the presence of Ae. aegypti. These areas represent less than 5% of the

total population.

Conclusions

The results of our survey indicated that the public perceived zika disease as a more serious

potential health threat than other common mosquito-borne diseases, even though a range of

elements within cognitive representations of zika were statistically and graphically found to be

anchored on those of chikungunya. The survey helped to identify a subgroup of population

shaped by specific risk perceptions and behaviors that deserves further attention given the

importance of the public understanding and mental representation of illnesses in the adoption

of effective protective behaviors. If this assessment seems difficult to conduct in an epidemic

setting, high-risk groups identified may be targeted as a priority in case of a new emergence.
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19. Poursuite de la transition démographique en Guyane—Légère inflexion de la natalité | Insee [Internet].
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