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Abstract

Objective: The aim of this study is to assess knowledge and attitudes toward Zika virus disease
(ZVD) as well as mosquito prevention practices in Malaysia at a nationwide level.
Methods: Computer-assisted telephone interviews (CATI) were conducted between June 2019
and February 2020.
Results: There are gaps in knowledge about the symptoms, mode of transmission, and risk of
microcephaly. The mean for the Zika-related knowledge score was 5.9 (SD ± 4.4) out of a pos-
sible score of 14. The majority perceived little or no risk of getting ZVD (75.0%) and 75.5% were
a little or not at all worried about ZVD. A high proportion reported the use of insect sprays or
mosquito coils to prevent mosquito bites; however, a relatively lower proportion of people
reported fixing mosquito netting on doors and windows, and using mosquito bed nets.
The mean for the mosquito prevention practices score was 11.9 (SD ± 4.7) out of a possible
score of 27. Important factors influencing mosquito prevention practices include household
income, environment factors, risk perception, and Zika-related knowledge.
Conclusion: Zika prevention measures should be targeted in priority toward residents in lower
socioeconomic neighborhoods. Campaigns should focus onmessages highlighting the high risk
of getting dengue.

Zika virus disease (ZVD) and its detrimental complications have been a significant global health
threat. More importantly, a causal link has been established between Zika virus infection during
pregnancy and the risk of development of congenital anomalies.1 While Zika predominantly
impacts developing babies, it is also associated with Guillain-Barré syndrome in adults.1

Since 2007, a total of 75 countries and territories worldwide have reported evidence of mos-
quito-transmitted Zika infection.2 The first large outbreak of ZVD occurred in 2007 in
Island of Yap (Federated States of Micronesia).3 Subsequently, the resurgence of the outbreak
occurred in Northeast Brazil in 2015.2 During this reemergence, there was an unexpected epi-
demic of newborns with microcephaly and other neurological impairments.2 This led to the
Public Health Emergency of International Concern declaration by the World Health
Organization (WHO) on February 1, 2016.

The Zika pandemic also raised particular concern inMalaysia as the country is hyperendemic
with dengue and has favorable ecological conditions for transmission of the Zika virus such as
warm temperature, humid condition, and high rainfall. AlthoughMalaysia has never had a ZVD
outbreak, the history of Zika virus infection in Malaysia dates back to 1969 when the first Zika
virus was isolated in Aedes aegypti.4 There was evidence of Zika virus transmission in the coun-
try before the outbreak of Zika in 2016. Zika infection was diagnosed in a traveler fromMalaysia
in 2014.5 During the global pandemic of Zika virus in 2016,Malaysia’s first case of Zika infection
was reported on September 1 from a woman who returned to Malaysia after a visit to a neigh-
boring country. In 2016, a total of 8 cases of Zika were confirmed in Malaysia, with at least 3
people classified as travel-related cases.6 Subsequently, in 2017 and 2018, there were no con-
firmed Zika cases reported. The epidemic has since subsided in Malaysia; however, in
October 2019, a case of Zika virus infection was detected in a local man.7 The ZVD is still a
health concern in Malaysia as new cases continue in several Southeast Asia countries, particu-
larly in neighboring countries of Malaysia such as Vietnam8 and most recently in Lao People’s
Democratic Republic in 2020.9

Addressing Zika-related knowledge, attitudes and prevention practice gaps are important in
combating ZVD.10,11 There have been several small-scale studies on knowledge, attitudes, and
practices in regard to dengue and Zika prevention inMalaysia, all of which suggest that the locals
exhibit gaps in awareness and appropriate prevention practices.12 To date, no previous studies
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have examined the ZVD-related knowledge, attitudes, and practi-
ces of a larger general population inMalaysia. Such study is impor-
tant to accurately inform the government authorities to develop
appropriate precautionary measures to tackle the resurgence of
Zika virus infection. To do so, this study aimed to investigate a wide
range of knowledge and attitudes toward Zika infection as well as
mosquito prevention practices in Malaysia at a nationwide level.

Materials and Method

Participant Recruitment

Telephone interviews were carried out during the period from June
2019 through February 2020. The telephone interviews were per-
formed by 5 trained interviewers who received training to carry out
the interviews. The telephone numbers were randomly generated
from the electronic residential telephone directory (2018/2019) of
all 13 states and 3 federal territories in Malaysia. Inclusion criteria
were Malaysian citizen above 18 years old, awareness of Zika, and
residing in the contacted household. In each contacted household,
only 1 person per household was interviewed. If more than 1 per-
son in the contacted household met the inclusion criteria, 1 person
was randomly selected to answer the survey using a random num-
ber table. Interviews were conducted between 5:30 PM and 10 PM

on weekdays and from 12 PM to 7 PM on weekends or public hol-
idays to avoid overrepresentation of unemployed participants.
Unanswered calls were attempted at least 2 more times on separate
days before being regarded as non-responses.

Instruments

The survey questionnaire (Supplementary File 1) consisted of
3 sections assessing (1) sociodemographic characteristics and
environmental factors, (2) knowledge regarding Zika, (3) attitudes
toward Zika, and (4) mosquito prevention practices.

Questions on Zika-related knowledge consisted of 3 sections
(14 items): i. Symptoms of Zika (7 items); ii. Risk of microcephaly
(1 item); iii. Transmission of Zika virus (6 items). For each state-
ment, the optional answers were “yes,” “no,” or “don’t know.” The
correct response was given a score of 1, and an incorrect or “don’t
know” was scored as 0. The knowledge scores were calculated by
adding up the score on the 14 items. The possible score ranged
between 0 and 14, with a higher score indicating a higher level
of knowledge about Zika.

Assessment of attitudes consisted of 3 questions measuring risk
perception and worries concerning Zika. The statements were:
“What is your perceived risk of being infected with Zika?”; “If
you are infected with Zika, do you think you will have serious
health consequences?”; and “It has been over 3 years since the
Zika virus pandemic in year 2016, how worried are you about
Zika at present?” Response options were “extremely,” “moder-
ately,” “a little,” and “not at all.” The item statements were not
scored.

Practices of mosquito prevention consisted of 9 questions.
For each question, the response options were “never,” “seldom,”
“sometimes,” and “often,” scored as 0, 1, 2, and 3, respectively.
The possible mosquito prevention practice scores ranged from
0 to 27, where higher scores implied a greater level of mosquito
prevention practices.

All the questions were developed and validated by a panel of
experts that consisted of academicians and physicians. Malaysia
is a multi-ethnic nation that consists of 3 main ethnicities, namely
the Malays, Chinese, and Indians. Therefore, the questionnaire,

which was developed in English, was translated into Bahasa
Malaysia (the national language of Malaysia), Mandarin
(Chinese), and Tamil. The translation was verified using the meth-
ods of back-translation. All the translated questionnaires were
pilot-tested to identify and quantify errors of literal translation,
omission, and mistranslation. Pilot tests were carried out on
random samples of the different ethnic populations from the tele-
phone directory. A team of trained interviewers from 3 ethnic
groups performed the interviews, and each interviewer was
assigned to interview respondents of a similar ethnic group. The
objective of the study and the voluntary nature of the study were
carefully explained to participants, and oral informed consent was
obtained before the commencement of each telephone interview.

Statistical Analysis

The reliability of the knowledge and practices items was evaluated
by assessing the internal consistency of the items representing the
scores. The 14 items for knowledge and 9 items of the practice
questions had reliability (Cronbach’s α) of 0.932 and 0.604, respec-
tively. Multivariable logistic regression analysis was used to deter-
mine the demographic factors influencing the level of Zika-related
knowledge. Multivariable logistic regression for the outcome var-
iable mosquito prevention practices included demographic charac-
teristics and level of knowledge. Odds ratios (OR), 95% CI, and
P-values were calculated for each independent variable. A P-value
of less than 0.05 was considered statistically significant. The model
fit was assessed using the Hosmer–Lemeshow goodness-of-fit
test.13 All statistical analyses were performed with the Statistical
Package for the Social Sciences Version 20.0 (SPSS; Chicago,
IL, USA).

Results

Participant Characteristics

A total of 18 021 randomized numbers were contacted and 1901
people responded. Of these, only 1103 (58.0%) had heard of or
were aware of Zika and proceeded with the survey. The demo-
graphic characteristics of the 1103 participants are shown in
Table 1. The mean age was 41.9 years (SD 14.4; range 18–82).
The study had a higher representation of female (70.3%) and
Malay (53.9%) participants. Slightly over half were participants
with secondary and below education attainment (55.2%), and with
an average monthly household income of MYR3000 and below
(46.5%). There were no significant ethnic disparities in terms of
educational attainment.

Knowledge Regarding Zika

Figure 1 shows the correct responses of knowledge items. Findings
on knowledge regarding symptoms of Zika show that nearly two
thirds (64.3%) correctly identified fever as one of the symptoms
of Zika infection. Only 10.4% were aware that Zika infection could
be asymptomatic. Slightly over half (52.1%) were aware that Zika
virus infection is associated with microcephaly. Slightly over two
thirds (68.3%) knew Zika virus infection is transmitted by mosqui-
toes. Less than half (46.4%) were aware of vertical transmission
from a pregnant mother to the child. A relatively lower proportion
correctly responded to questions about transmission of Zika virus
infection via sexual intercourse (32.4%), semen of infected individ-
uals (32.4%), and from a person who has Zika to his or her sexual
partners (17.7%).
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Table 1. Factors associated with ZVD-related knowledge and practices against mosquitoes (n= 1103)

Knowledge score Practices score

Univariate
analysis Multivariate analysis

Univariate
analysis Multivariate analysis

Frequency
(%)

(n= 1103)

Score
6-14

(n= 640) P-value

Score 6-14 (n= 640)
vs 0-5 (n= 463)
OR (95% CI)a

Score
12-27

(n= 656) P-value

Score 12-27 (n= 656)
vs 0-11 (n= 447)
OR (95% CI) b

Sociodemographic characteristics

Age group (years)

18-30 263 (23.8) 142 (54.0) 1.14 (0.70-1.86) 158 (60.1)

31-40 310 (28.1) 212 (68.4) P< 0.001 1.5 (0.98-2.30) 200 (64.5) 0.115

41-50 235 (21.3) 138 (58.7) 1.03 (0.68-1.58) 129 (54.9)

51 and above 295 (26.7) 148 (50.2) Ref 169 (57.3)

Gender

Male 328 (29.7) 189 (57.6) 196 (59.8) 0.947

Female 775 (70.3) 451 (58.2) 0.894 460 (59.4)

Ethnicity

Malay 595 (53.9) 260 (43.7) Ref 294 (49.4) Ref

Chinese 191 (17.3) 119 (62.3) 1.78 (1.22-2.60)** 179 (93.7) P< 0.001 8.75 (4.61-16.61)***

Indian 290 (26.3) 240 (82.8) P< 0.001 7.98 (5.21-12.24)*** 157 (54.1) 1.52 (1.03-2.25)*

Others 27 (2.4) 21 (77.8) 3.70 (1.34-10.24)* 26 (96.3) 19.19 (2.46-14.91)**

Highest education level

Secondary and below 609 (55.2) 326 (53.5) Ref 359 (58.9)

Certificate/diploma 201 (18.2) 110 (54.7) P< 0.001 0.96 (0.66-1.40) 112 (55.7) 0.237

degree and above 293 (26.6) 204 (69.6) 1.70 (1.15-2.50)** 185 (63.1)

Average monthly household
income (MYR)

3000 and below 513 (46.5) 286 (55.8) 246 (48.0) Ref

3001-6000 409 (37.1) 255 (62.3) 0.080 272 (66.5) P< 0.001 1.69 (1.23-2.31)**

6001 and above 181 (16.4) 99 (54.7) 138 (76.2) 1.58 (0.96-2.59)

Occupation type

Professional and managerial 328 (29.7) 215 (65.5) 1.09 (0.64-1.87) 206 (62.8)

Skilled/unskilled worker 219 (19.9) 133 (60.7) 0.87 (0.51-1.48) 132 (60.3)

Housewife 298 (27.0) 156 (52.3) 0.004 0.94 (0.58-1.52) 172 (57.7) 0.359

Student 131 (11.9) 71 (54.2) 1.01 (0.51-1.98) 79 (60.3)

Retiree/unemployed 127 (11.5) 65 (51.2) Ref 67 (52.8)

Living area

Urban 521 (47.2) 342 (65.6) 1.06 (0.72-1.57) 350 (67.2) 1.11 (0.73-1.68)

Suburban 304 (27.6) 166 (54.6) P< 0.001 0.79 (0.53-1.19) 153 (50.3) P< 0.001 0.84 (0.55-1.26)

Rural 278 (25.2) 132 (47.5) Ref 153 (55.0) Ref

Region

Northern 191 (17.3) 106 (55.5) 0.95 (0.57-1.57) 126 (66.0) Ref

Southern 259 (23.5) 193 (74.5) 2.30 (1.40-3.78)** 143 (55.2) 0.73 (0.46-1.18)

Central 394 (35.7) 204 (51.8) P< 0.001 0.60 (0.38-0.96)* 202 (51.3) P< 0.001 0.69 (0.46-1.03)

East coast 112 (10.2) 59 (52.7) 1.08 (0.63-1.87) 79 (70.5) 1.29 (0.73-2.29)

Borneo 147 (13.3) 78 (53.1) Ref 106 (72.1) 0.75 (0.43-1.31)

Environmental factors

House type

Flat/apartment/condo 153 (13.90 90 (58.8) 0.72 (0.43-1.21) 64 (41.8) Ref

Terrace/twin house 643 (58.3) 398 (61.9) 0.001 1.24 (0.86-1.77) 424 (65.9) P< 0.001 1.86 (1.22-2.83)**

Village house/bungalow 307 (27.8) 152 (49.5) Ref 168 (54.7) 1.62 (0.99-2.67)

Presence of mosquito breeding
sites in surrounding area

Yes 772 (70.0) 417 (54.0) P< 0.001 Ref 490 (63.5) P< 0.001 1.67 (1.21-2.30)**

No 331 (30.0) 223 (67.4) 1.27 (0.90-1.79) 166 (50.2) Ref

Frequency bitten by mosquitoes
in the house

Never/seldom 917 (83.1) 523 (57.0) 0.143 580 (63.2) P< 0.001 1.79 (1.21-2.64)**

(Continued)
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Themean for the Zika knowledge score was 5.9 (SD ± 4.4; range
0 to 14) out of a possible score of 14. The median score was 6.0
(interquartile range [IQR], 1.0 to 9.0). The knowledge scores were
categorized as a score of 6–14 or 0–5, based on the median split; as
such, a total of 640 (58.0%; 95% CI: 55.0 to 61.0) were categorized
as having a score of 6–14, and 463 (42.0%; 95% CI: 39.0 to 45.0)
were categorized as having a score of 0–5. Table 1 shows the multi-
variable logistic regression analysis of demographics factors influ-
encing the level of knowledge regarding Zika. There were ethnic
disparities in the level of Zika knowledge where the participants
of Indian ethnicity recorded the highest level of knowledge than
Chinese andMalay. Participants of educational attainment univer-
sity degree and above reported higher knowledge than those of sec-
ondary and below (OR = 1.70, 95% CI: 1.15–2.50). Participants
from the southern region reported a higher level of knowledge.

Risk Perception and Worries

As shown in the first and second columns of Table 1, the majority
perceived little or no risk of getting Zika (75.0%). A high propor-
tion (94.6%) reported “extremely” or “moderately” for perceived
severity of health consequence of Zika infection. A total of
75.5% responded with “a little” or “not at all” worry about Zika.

Mosquito Prevention Practices

Figure 2 shows that a high proportion (89.1%) reported the use of
insect sprays or mosquito coils to prevent mosquito bites, partici-
pated in gotong royong (mutual cooperation among people in the
neighborhood) to clean up mosquito breeding places (84.9%), and
removed stagnant water in the house (82.2%). The lowest propor-
tion reported fixing mosquito netting on doors and windows
(22.9%) and use of mosquito bed nets (22.3%).

The mean for the mosquito prevention practices score was 11.9
(SD ± 4.7; range 0 to 27) out of a possible score of 27. The median
score was 12.0 (IQR, 9.0 to 15.0). The mosquito prevention prac-
tices scores were categorized as a score of 12–27 or 0–11, based on
the median split; as such, a total of 656 (59.5%; 95% CI: 56.5 to
62.4) were categorized as having a score of 12 to 27, and 447
(40.5%; 95% CI: 37.6 to 43.5) were categorized as having a score
of 0–11. Table 1 shows that the odds of a higher mosquito preven-
tion practice score in other ethnic minorities (OR= 19.19, 95% CI:
2.46–14.91) and Chinese (OR = 8.75, 95% CI: 4.61–16.61) were
higher than the Malays. Participants with an average household
income of RM3001–6000 reported a higher mosquito prevention
practices score than those with an income of RM3000 and below
(OR= 1.69, 95% CI: 1.23–2.31). Participants living in a terrace or
twin house reported higher prevention practices than those living

Table 1. (Continued )

Knowledge score Practices score

Univariate
analysis Multivariate analysis

Univariate
analysis Multivariate analysis

Frequency
(%)

(n= 1103)

Score
6-14

(n= 640) P-value

Score 6-14 (n= 640)
vs 0-5 (n= 463)
OR (95% CI)a

Score
12-27

(n= 656) P-value

Score 12-27 (n= 656)
vs 0-11 (n= 447)
OR (95% CI) b

Sometimes/often 186 (16.9) 117 (62.9) 76 (40.9) Ref

Frequency bitten by mosquitoes
outside the house

Never/seldom 394 (35.7) 262 (66.5) P< 0.001 1.53 (1.12-2.07)** 239 (60.7) 0.565

Sometimes/often 709 (64.3) 378 (53.3) Ref 417 (58.8)

Risk perception and worries

Perceived susceptibility

At risk of getting Zika

Extremely/moderately 276 (25.0) 134 (48.6) P< 0.001 Ref

A little/not at all 827 (75.0) 522 (63.1) 1.43 (1.02-1.99)*

Perceived severity

Zika may cause serious health
consequences

Extremely/moderately 1043 (94.6) 619 (59.3) 0.788

A little/not at all 60 (5.4) 37 (61.7)

Worries of Zika

Extremely/moderately 270 (24.5) 143 (53.0) 0.013 Ref

A little/not at all 833 (75.5) 513 (61.6) 1.32 (0.97-1.80)

ZVD-related knowledge

Knowledge score

Low score (0-5) 463 (42.0) 236 (51.0) P< 0.001 Ref

High score (6-14) 640 (58.0) 420 (65.6) 1.92 (1.40-2.63)***

*P< 0.05, ** P< 0.01, *** P <0.001.
aHosmer–Lemeshow test, chi-square: 8.717, P-value: 0.367; Nagelkerke R2: 0.262.
bHosmer–Lemeshow test, chi-square: 16.610, p-value: 0.034; Nagelkerke R2: 0.281.
Northern region (Perlis, Kedah, Perak, Penang); Central (KL, Selangor, Negeri Sembilan, Putrajaya); East coast (Terengganu, Kelantan, Pahang); Southern (Melaka, Johor); and Borneo (Sabah,
Sarawak, Labuan).
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in a flat, apartment, or condominium (OR= 1.86, 95% CI: 1.22–
2.83). Those who reported having mosquito breeding sites in their
surrounding areas were likely to report higher mosquito preven-
tion practice scores (OR= 1.67, 95% CI: 1.21–2.30). Participants
who reported never or seldom being bitten by mosquitos reported
higher preventive practice scores (OR= 1.79, 95% CI: 1.21–2.64).
Participants who perceived a little or not at all risk of getting Zika
reported higher mosquito prevention practices (OR= 1.43, 95%
CI: 1.02–1.99). A higher knowledge score was associated with

higher mosquito prevention practices (OR = 1.92, 95% CI:
1.40–2.63).

Discussion

Sporadic cases of Zika infections have been reported worldwide as
well as in Malaysia, despite a number of years since the WHO
declared the Zika virus pandemic a public health emergency in
February 2016. The present study is meaningful in that it examined

Figure 1. Proportion of correct responses for Zika-related knowledge (n= 1103).

Figure 2. Proportion of “Seldom”/“Sometimes”/“Often” responses for practices against mosquitoes (n= 1103).
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Zika virus-related knowledge, attitudes, and mosquito prevention
practices among the general public in Malaysia to identify gaps or
specific areas that provide important information for the develop-
ment of health education interventions toward the prevention of a
ZVD resurgence.

The finding of a lowmean of Zika-related knowledge score near
6 out of a possible maximum score of 14 indicates that overall, the
study participants have a poor level of knowledge about ZVD. Zika
virus is a mosquito-borne virus, and it is predominantly transmit-
ted by Aedes mosquitoes. Despite being well-known, it is worri-
some that approximately two thirds of the study participants
were aware ZVD is caused by a virus transmitted by mosquitoes.
The proportion aware of mosquito transmission of Zika infection
in this study was relatively lower than that of a study conducted in
2017 among the general public in the state of Selangor, Malaysia,12

and a study among community pharmacists,14 where in both stud-
ies the majority of participants were university graduates. Higher
educated people reported higher health literacy and showed greater
health information-seeking behavior.15,16 Of note, in this study,
over half of the study participants were of secondary education
level and below, and this perhaps explains the relatively low level
of knowledge compared with previous studies. It is also important
to note that past studies reported level of education as the key
determinant of knowledge of Zika17 and knowledge about dengue
and its transmission.18 In the present study, the ethnic disparities in
Zika-related knowledge warrant further investigation as there were
no significant ethnic disparities in terms of educational attainment
among the study participants.

The present study also reveals that a considerable high propor-
tion was unaware that Zika virus can spread by vertical transmis-
sion and of the risk of microcephaly. Health education during
antenatal care should educate pregnant women to avoid exposing
their fetuses to infections that may cause birth defects, such as Zika
infection prevention during pregnancy. Moreover, despite the fact
that the presence of Zika virus in semen and the role of sexual
transmission on the spread ZVD are well-known,19,20 our study
showed that an overwhelming majority of the participants pre-
sented little knowledge on the sexual transmission of Zika. Such
a knowledge gap is of serious concern as this may imply that many
may not be protecting themselves from sexual transmission of
Zika. It is equally important that this knowledge gap is addressed
during antenatal care. Emerging evidence shows sexual transmis-
sion risks of Zika are largely underestimated.21 This indicates that
sexual transmission risks of Zika should also be highlighted in pub-
lic information dissemination efforts. The multivariable regression
analysis revealed that a higher education level is a significant pre-
dictor of a higher level of overall Zika-related knowledge.
Henceforth, it is best that educational intervention targets the
lower-educated segment of the population in Malaysia.

Another concern to be highlighted in this study is that, although
the majority perceived high severity of Zika infection, the percep-
tion of risk and level of worry about the infection were low. Poor
risk perception has also been similarly reported in a previous
smaller-scale study conducted among the Malaysian public in
2017.12 This is perhaps due to the study taking place approximately
3 years after the 2016 outbreak of Zika and relatively few Zika cases
have been reported in Malaysia since 2016. Likewise, other studies
among the public in the United States,22 Germany,23 and Western
Europe24 also similarly reported a low risk perception of con-
tracting Zika among the public. Having a higher risk perception
is associated with higher preventive-seeking behaviors.25

Therefore, considering the low risk perception and worry about

Zika virus infection found in this study, it is necessary to increase
the public’s perception of the health threat of Zika.

On a positive note, a high proportion of participants in this
study reports the use of insect sprays or mosquito coils to prevent
mosquito bites, participates in gotong royong, and removes stag-
nant water from the house. Carrying out gotong royong among
people in the community to clean up mosquito breeding places
is a common practice inMalaysia.Gotong royong is sometimes car-
ried out on a regular basis in areas that are prone to mosquito
breeding sites or areas where dengue cases were reported. The
occurrence of mosquito larvae in stagnant water in residential
areas in Malaysia was reported to be high.26 Hence, it is important
to encourage the public to continuously carry out these prevention
practices. In this study, a relatively lower proportion of people
reported fixing mosquito netting on doors and windows, and
use mosquito bed nets. The inconveniences of usingmosquito nets,
such asmosquito bed nets retaining heat and difficulties in hanging
the net, were commonly reported.27

In the present study, participants with a higher household
income reported higher preventive measures. Poor-income house-
holds may not be able to afford mosquito prevention materials,
such as insect sprays, mosquito coils, or bed nets.28 Our results sug-
gest that the provision of a subsidy for mosquito prevention mate-
rials from the government for people in the lower income group
would be beneficial to enhance their preventive measures.
Importantly, the finding of lower prevention practices among peo-
ple living in apartments or condominiums is worrisome. Although
terraced houses and semi-detached houses with a garden or yard
are likely to have mosquito breeding places, Aedes mosquitoes are
also prevalent in high-rise residential apartments and build-
ings,29,30 therefore, residents of high-rise apartments should be
informed about the risk of mosquito-borne diseases, such as
Zika, and advised not to neglect mosquito prevention. A lower rate
ofmosquito prevention for people in high-rise apartments could be
due to lower mosquito density in apartments compared with
landed houses. Mosquito habitants were found more likely to be
higher in landed households compared to apartments.31

Of note, participants who perceived little to no risk of getting
Zika reported higher mosquito prevention practices. This could
be due to the participants carrying out proper mosquito prevention
practices, thereby preventing mosquito bites and Zika transmis-
sion and perceived little risk of getting Zika. The results from
our study also demonstrate that people with greater knowledge
regarding Zika are more likely to engage in moremosquito preven-
tion practices, likewise similarly reported in other studies.10,11 This
suggests that to achieve better mosquito prevention practices,
health authorities should widely disseminate information about
Zika to the general public. It should also be noted that increased
knowledge may not always translate into behavior change, hence,
motivation to translate knowledge on preventive measure to prac-
tice is essential.32

This study has some limitations. The first limitation is the utility
of telephone interviews, whereby all information obtained from the
interview was self-reported and may possibly be subjected to social
desirability response and self-report bias. Another limitation
relates to the CATI method, which only included households with
fixed-line telephones; consequently, households without a tele-
phone line were underrepresented. Of note, increasing numbers
of households no longer use landline phone service and instead rely
on mobile phones to stay connected. The second important limi-
tation of this study is the cross-sectional design used. Careful con-
sideration is needed in the interpretation of the direction of
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associations from a cross-sectional survey. Despite these limita-
tions, the study was the first nationwide survey in Malaysia that
was carried out on a wide spectrum of sociodemographics to evalu-
ate the knowledge and attitudes toward ZVD and mosquito pre-
vention practices.

Conclusion

This study has documented important gaps in knowledge and atti-
tudes on Zika among the Malaysian public. Areas of focus that
need to be addressed when developing health educational interven-
tions to increase their knowledge and change practices were iden-
tified. Sociodemographic disparities in Zika-related knowledge and
mosquito prevention practices exist, and addressing the identified
inequalities should be the priority in future interventions. These
findings will help health policy-makers inMalaysia implement tar-
get-specific education interventions to enhance Zika-related health
literacy, promote household mosquito control, and encourage
community responsibility in eradicating mosquito breeding sites.
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