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Abstract

Background: As there is no specific treatment for dengue, early detection and access to proper treatment may
lower dengue fatality. Therefore, having new techniques for the early detection of dengue fever, such as the use of
dengue test kit, is vitally important. The aims of the study were: 1) identify factors associated with acceptance of a
home self-test kit for dengue fever if the dengue test is available to the public and 2) find out the characteristics of
the test kits that influence the use of the dengue test kit.

Methods: A national telephone survey was carried out with 2,512 individuals of the Malaysian public aged 18–60
years old. Individuals were contacted by random digit dialling covering the whole of Malaysia from February 2012
to June 2013.

Results: From 2,512 participants, 6.1 % reported to have heard of the availability of the dengue home test kit and of
these, 44.8 % expressed their intention to use the test kit if it was available. Multivariate logistic regressions indicated
that participants with primary (OR: 0.65; 95 % CI: 0.43–0.89; p = 0.02, vs. tertiary educational level) and secondary
educational levels (OR: 0.73; 95 % CI: 0.57–0.90; p = 0.01, vs. tertiary educational level) were less likely than participants
with a tertiary educational level to use a home self-testing dengue kit for dengue if the kit was available. Participants
with lower perceived barriers to dengue prevention (level of barriers 0–5) were less likely (OR: 0.67, 95 % CI: 0.53–0.85,
p < 0.001, vs. higher perceived barriers) to use a home self-testing dengue kit for dengue if the kit was available
compared to those with higher perceived barriers to dengue prevention (level of barriers 6-10). Participants with a
lower total dengue fever knowledge score (range 0–22) were also less likely to use a home self-testing dengue kit for
dengue if the kit was available (OR: 0.75; 95 % CI: 0.61–0.91, p = 0.001, vs. higher total dengue fever
knowledge score) compared to those with a higher total dengue fever knowledge score (range 23–44). With
response to characteristics of the test kit, participants indicated that ease of usability and easy to understand
instructions were the most important factors influencing the decision to use the dengue home test kit; this
was followed by the price of the test kit.

Conclusions: The study highlights the need for provision of information to increase knowledge about the
home self-testing dengue kit. Educational interventions should target people with low educational levels,
those with lower dengue fever knowledge and those with lower perceived barriers to dengue prevention.
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Background
Dengue is of particular importance in South East Asia,
the Americas and the Western Pacific where it has be-
come increasingly endemic with epidemic outbreaks [1].
The incidence of dengue has grown dramatically around
the world in recent decades. More than 2.5 billion
people are now at risk of contracting dengue and the
World Health Organization (WHO) currently estimates
there may be 50–100 million dengue infections worldwide
every year including 500, 000 dengue haemorrhagic fever
cases and 22,000 deaths, mostly among children [2]. In
Malaysia, dengue fever is endemic with frequent major
outbreaks in urban areas [3]. The largest outbreak was
seen in 1996 with 14,255 dengue cases reported and 32
deaths. The fever is the number one disease among com-
municable diseases in Malaysia as compared to other dis-
eases like Tuberculosis, Malaria and HIV/AIDS in 2010
and 2011 [4]. The number of dengue cases doubled from
21,900 cases in 2012 to 49,346 cases in 2013 [3].
There is no specific antiviral treatment currently avail-

able for dengue fever and to date there is no approved
vaccine for the prevention of dengue, thus treatment in-
volves trying to relieve symptoms and treatment is
mostly administered to limit multi-organ complications
subsequent to severe intravascular leakages [5, 6]. An
early diagnosis is nevertheless very important for effi-
cient clinical management in order to cure or prevent
life-threatening complications. In addition, accurate and
early diagnosis directs clinical attention to warning signs
of an evolution to severe forms and avoids unnecessary
use of antibiotics [7, 8].
A range of serological and virological diagnostic

methods are available for dengue fever but most of these
methods require specialised laboratory equipment. Sero-
logical tests are more commonly used to diagnose den-
gue infections because of their ease of use compared to
other techniques [9]. It is based on detecting the presence
of dengue specific IgM and IgG. The major disadvantage
of this method is that there must be a significant rise in
the dengue specific antibody titre before it becomes de-
tectable; this can be as early as on day 3 after the onset of
the fever for secondary dengue or by day 5 for primary
dengue. Suspected dengue patients who come to the hos-
pital early, within the first 72 h after onset of fever, would
not be positive for dengue [9]. Since the simple serological
tests may not enable early diagnosis, other alternatives
tests might be selected. Early diagnostic approaches, in-
cluding virus isolation and molecular tests are expensive
and require expertise to perform. Recently, an up-to-date
test for early diagnosis of dengue infection, the dengue
NS1 antigen detection has been proposed [10]. In most
cases, the dengue NS1 protein can be detected very early
during the first three days after onset of fever, in patients
with primary infection. There are plans to make the test

available as a home self-test kit for dengue [8] and it is
hoped that self-test kit for dengue fever is soon be avail-
able for public.
Studies that look at factors associated to acceptance of

using self-test kit for dengue is scarce. Various factors
may lead to use of the available of the home self-test kit.
For instance, enough knowledge about dengue fever may
be applied in acceptance of the home self-test kit, which
could decrease morbidity and mortality of dengue. It has
been noted that other factors such as specificity, reliability,
cost, convenience and easy to understand instructions are
also important [11]. In addition, health beliefs may influ-
ence medical decision-making. As such, health beliefs re-
lated to dengue fever may likely influence uptake of a
dengue self-test kit. The basic concepts of the Health
Belief Model (HBM) are perceived susceptibility, perceived
severity, perceived benefits, perceived barriers to taking
health action, cues to action and self-efficacy [12]. A
number of studies have used HBM in an attempt to
understand health services’ utilisation, including screen-
ings [13–15]. Nevertheless, HBM only has been applied in
a few studies in the context of the acceptance of a home
self-test kit for dengue [14].
The purpose of this study was to: 1) identify factors

(demographic factors, health beliefs about dengue fever,
dengue fever knowledge) associated with the perceived
acceptance of a home self-test kit for dengue if the test
was available and 2) to find out the characteristics of the
test kits that are likely to influence the use of dengue
home test kit if it becomes available. It is hoped that the
findings provide insights into the potential of dengue
self-test in an effort to contain and prevent dengue in
dengue endemic regions.

Methods
Sampling frame
Interviews were conducted between February 2012 and
June 2013 using a computer-assisted telephone interview
(CATI) system. The telephone numbers were randomly
generated by the computer from the latest electronic
residential telephone directory (2012/2013) of all 13
states in Malaysia. To qualify for the telephone inter-
view, participants had to be Malaysians, between 18 and
70 years old, have heard of dengue fever and residing in
the contacted household. The computer randomly gen-
erated telephone numbers from the electronic residential
telephone directory. Only one person per household was
surveyed. If more than one qualified person was found
in a household, one person was randomly selected using
a random number table. Interviews were conducted be-
tween 5:30 pm and 10:00 pm on weekdays and from
12:00 p.m. to 7:00 p.m. on weekends or public holidays
to avoid over-representation of unemployed participants.
Unanswered calls were attempted at least two more
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times on separate days before being regarded as non-
responses.

Instrument
The questionnaire (Additional file 1) about dengue fever
consisted of: socio-demographic characteristics, dengue
fever knowledge, a health belief questionnaire from the
HBM, perceived uptake of a self-test kit and characteris-
tics of the test kits if one should become available.
Dengue fever knowledge consists of 44 items. For each

statement, participants could choose between three re-
sponse categories: 'yes', 'no' and 'don't know'. For analyses,
participants were scored as 1 for a correct response and 0
for an incorrect or 'don't know' response. Several nega-
tively worded items were reversed and re-coded during
the data analysis process. Possible scores ranged from 0 to
44. Higher scores indicate greater dengue knowledge.
Belief questions were based on several HBM constructs.

Severity perception regarding dengue fever consisted of
two parts: 1) perceived severity and perceived susceptibil-
ity of dengue fever, where the perceived severity assesses
feelings concerning the seriousness of dengue fever and 2)
perceived susceptibility assesses one's subjective percep-
tion of the risk of contracting dengue fever. Perceived se-
verity of dengue fever was measured on a scale of 0–10
with higher score indicating higher severity. Likewise, per-
ceived susceptibility of dengue fever was measured on a
scale of 0–10 with a higher score indicating higher suscep-
tibility. Perceived barriers to dengue prevention examine
perceptions of barriers to prevent dengue fever among
participants. This was also measured on a scale of 0–10
with a higher score indicating greater barriers. Self-
efficacy was the opinion of the respondent regarding their
ability to successfully manage the dengue prevention be-
haviour; self-efficacy was measured by a 4-point Likert
scale that ranged from 1 (strongly agree) to 4 (strongly
disagree).
Perceived uptake of the dengue self-test kit consisted

of three questions. First, “would you consider using a
home self-test kit for dengue if the kit is available?”
Second, participants were asked, “Would you be able to
prick your finger to do self-testing for dengue?” Thirdly,
characteristics of the test kits which influence the use of
dengue test kit if available, consist of five questions; easy
to obtain, easy to use and instructions easy to understand,
accuracy of test kit, price and recommendation by health
care providers.
Demographic questions (10-item) were asked after

completion of the survey questions. To avoid the prob-
lems inherent in translation, two bilingual experts trans-
lated the instruments from English to Bahasa Malaysia,
after which they were again blindly back-translated by
two other bilingual experts. Content validity of the ques-
tionnaire was assessed by groups of experts to ensure

that the items have acceptability content validity. The
final draft version of the questionnaire was pilot tested.

Statistical analyses
All statistical analyses were performed with the Statistical
Package for the Social Sciences Version 20.0 (SPSS;
Chicago, IL, USA). Non-responses and irrelevant answers
were treated as missing values and therefore excluded
from the analyses. Values of p < 0.05 were considered sig-
nificant. In addition to descriptive analyses, the chi-square
test was used to test the significance of differences in per-
centages. Multivariable logistic regression was used to
identify factors associated with the intent to use the den-
gue home test kit if it becomes available. In the modeling
strategy, the independent variables were included in the
model if they had a p of < 0.05 on univariate analysis using
the 'Enter' method.

Result
Participants’ characteristics
Figure 1 shows the flowchart of the CATI process. A
total of 15,644 call attempts were made, resulting in
2,512 responding households. The response rate com-
puted as the number of completed interviews (2,512)
divided by the number of eligible and contactable house-
holds (5,354) was 46.0 %. Participants who declined to
participate in the survey were asked for their reasons for
not wanting to participate. The most common reasons
for not wanting to participate were “busy” (35.2 %) and
“not interested” (18.0 %). A total of 11 (0.3 %) partici-
pants said that they did not know about dengue, and
declined to be interviewed.
As Table 1 shows, the mean age of the sample was

40.18 (16.08) years, age range 18 to 70 years old. There
were more females than males in this study. Most of the
study participants had secondary school education. The
majority of participants were Malay (55.5 %). Less than
half of participants 31.5 % (n = 790) had a monthly aver-
age income below RM 2,000.

Dengue fever knowledge
More than half of participants (n =1612, 64.2 %) knew a
virus causes that dengue fever. Many of the participants
(n =2287, 91 %) reported that Aedes mosquito breeds
in clean and stagnant water. Most of the participants
(n = 2330; 92.8 %) were aware that the Aedes aegypti
mosquito has black and white stripes on its legs and
body. More than one-third of the participants (n = 917;
36.5 %) indicated that dengue haemorrhagic fever (DHF)
usually occurs in people who had several dengue infec-
tions. Less than half of participants (n = 1205; 48.0 %) re-
ported that the Aedes spp. mosquito could live in places
with a lot of plants. About half of participants (n = 1282;
51.0 %) indicated that dengue usually appears four to
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seven days after a mosquito has bitten someone. Most
participants (n = 2261; 90.0 %) were aware that fever is a
symptom of dengue infections. However, only 39.2 %
(n = 985) of participants knew that pain in the eyes is a
symptom of dengue. Many of the participants (n = 1930;
76.8 %) were aware that there is no vaccine to prevent
dengue infection (Fig. 2). The mean total dengue
fever knowledge score for the overall sample was
27.49 (SD ± 8.34), out of a possible score of 42.

Health beliefs
Socio-demographic characteristics were not significantly
associated with the perceived severity of dengue scores.
Many participants (71.4 %) had scores below 5 (out of
possible 10 score) for perceived susceptibility of dengue
fever. Marital status and gender were significantly asso-
ciated to perception of susceptibility of dengue fever. A
significantly higher proportion of married participants
(30.3 %) had scores above 5 for perceived susceptibility
of dengue fever compared to single participants (25.3 %),
χ2 = 5.90, df 1, p < 0.05. A significantly higher proportion
of male participants (31.9 %) had scores above 5 for

perceived susceptibility of dengue fever compared to fe-
male participants (27.3 %), χ2 = 5.40, df 1, p < 0.05. More
than two-third of participants (79.7 %) had scores above
5 for perceived barriers to prevent dengue fever. All
socio-demographic characteristics were not significantly
associated with the perceived barriers to prevent dengue
fever scores. More than half (69.5 %) indicated they
agreed or strongly agreed that they lacked the self-
efficacy to prevent dengue. Significantly higher propor-
tions of female participants (72.7 %) indicated that they
agreed or strongly agreed to lacking self-efficacy in pre-
venting dengue compared to male participants (61.8 %),
χ2 = 5.40, df 1, p < 0.05.

Factors associated with perceived acceptance of the
dengue home test kit
Of the total contacted participants, only 152 (6.1 %) re-
ported that they had heard or knew of the possible avail-
ability of the dengue home test kit. When asked if they
would consider using a dengue home test kit if the kit
became available, less than half of the all participants in
this study (n = 1126, 44.8 %) answered “yes”. When all

Fig. 1 Illustration of the CATI process of the survey
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participants were asked if they would be able to pick
their finger to do self-testing, only 28.4 % answered
“yes”.
As shown in Table 2, those who were single and par-

ticipants with a tertiary educational level were more
likely to consider using a home self-test kit for dengue if
the kit were available. Participants with higher mean
total dengue fever knowledge scores (23–44) had sig-
nificantly higher proportions of using the self-testing
dengue kit for dengue if the kit were available
(47.6 %, n = 816) compared to lower total dengue fever
knowledge scores (range 0-22; 38.9 %, n = 310). Among
those willing to use the dengue test kit, 45.5 % of them
have the perceived severity of dengue fever score of 6–10
compared to only 38.7 % with score of 0–5. A total of
48.6 % of those willing to use dengue test kit have the per-
ceived severity score of 6–10, compared to only 43.9 %
with score of 0–5. In the multivariate logistic regressions
analysis, when all the significant associations in the uni-
variate analyses were entered into the model, the results
showed that participants with Malay [odd ratio (OR) 0.55;
95 % confidence interval (CI) 0.33–0.93; p = 0.001],
Chinese [OR: 0.23; 95 % CI: 0.13–0.41; p = 0.01] and
Indian [OR:0.35; 95 % CI: 0.19–0.64; p = 0.02] ethni-
city indicated that they were less likely, compared to
other ethnicities, to use a home self-testing dengue
kit for dengue if the kit were available. Participants
with primary educational levels were less likely than
participants with a tertiary educational level to use a
home self-testing dengue kit for dengue if the kit
were available [OR: 0.65; 95 % CI: 0.43–0.89; p = 0.02].
Participants with lower perceived barriers to dengue pre-
vention (level of barriers 0–5) were less likely (OR: 0.67,
95 % CI, 0.53–0.85, p < 0.001) to use a home self-testing
dengue kit for dengue if the kit were available compared
to the reference level of barriers 6–10. Participants
with lower total dengue fever knowledge scores (range
0–22) were less likely to use a home self-testing den-
gue kit for dengue if the kit were available [OR: 0.75;

Table 1 Socio-demographic characteristics of participants
(N = 2512)

Socio-demographic variables N %

Age (years)

18–40 1272 50.6

>41 years 1240 49.4

Gender

Male 717 28.5

Female 1795 64.3

Marital status

Single 766 35.7

Ever married 1381 64.3

Ethnicity

Malay 1394 55.5

Chinese 771 30.7

Indian 249 9.9

Others 98 3.9

Religion

Muslim 1477 58.8

Christian 152 6.1

Buddhist 515 20.5

Others 268 14.7

Highest educational level

No formal education 43 1.7

Primary school 353 14.1

Secondary school 1292 51.4

Tertiary education 824 32.8

Occupation

Professional and managerial 333 13.3

Skilled worker 334 13.3

Non-skilled worker 396 15.8

Student 485 19.3

Housewife 702 27.9

Retired 205 8.2

Others 57 2.3

Monthly average household income

Below RM1000 303 12.1

RM1001–RM2000 487 19.4

RM2001–RM3000 411 16.4

RM3001–RM4000 233 9.3

RM4001–RM 5000 109 4.3

More than RM5001 225 9

Type of house

Flat/Apartment/Condominium 468 18.6

Terrace house/twin house 1030 41

Bungalow/Village house 1041 40.4

Table 1 Socio-demographic characteristics of participants
(N = 2512) (Continued)

Does your house have a lot of plants or vegetation

None 147 5.9

Low 911 36.3

Moderate 676 26.9

A lot 778 31

Your living area

Urban 864 34.4

Suburban 801 31.9

Rural 847 33.7
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95 % CI: 0.61–0.91; p = 0.001] compared to the refer-
ence group (participants with higher total dengue
fever knowledge scores; range 23–44).

Characteristics of the test kits
As shown in Table 3, the following 5 characteristics in-
fluenced participants’ overall acceptance of the dengue
home test kit. The majority (n = 114, 63.7) mentioned
ease of use and easy to understand instructions, followed
by the price of the test kit, the accuracy of the test,
recommendation by healthcare providers and ease of ac-
cessibility. Participants that noted ease of use and easy
to understand instructions as important to the use of the

dengue home test kit [OR: 2.42; 95 % CI: 1.76–3.32;
p = 0.001] were more likely to use the home test kit if
the kit were available (Table 3).

Discussion
Perceived acceptance of self-testing for dengue if it be-
comes available is moderate, with less than half of the
participants expressing their intention to use the kit.
With the expectation that the dengue home test kit per-
haps one day soon will be made available, efforts to raise
public acceptance of the test kit is essential. In the
current study, participants 16 to 30 years old had a
higher proportion of perceived acceptance of the dengue

Fig. 2 Percentage of correct responses to dengue knowledge items
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Table 2 Factors associated with willingness to use self-testing kit for dengue if the kit were available (N = 2512)

Socio-demographic variables Willingness to use dengue home test kit Logistic regression model (N = 2512)
OR (95 % CI) for yes vs. noFrequency Yes (1126) No (1386) p

N (%) N (%) N (%)

Age (years)

18–30 925(36.8) 458(49.5) 467(50.5) 1.32(0.91,1.92)

31–45 562(22.4) 238(42.3) 324(57.7) 0.011 1.03(0.80,1.33)

46 or above 1025(40.8) 430(42.0) 595(58.0) 1

Gender

Male 717(28.5) 332(40.3) 385(53.7) 0.071 -

Female 1795(64.3) 794(44.2) 1001(55.8)

Marital status

Single 766(35.7) 392(51.2) 374(48.8) 0.021 1.09(0.70,1.43)

Ever married 1381(64.3) 610(44.2) 771(55.8) 1

Ethnicity

Malay 1394(55.5) 713(51.1) 681(48.9) 0.001 0.55(0.33,0.93)*

Chinese 771(30.7) 247(32.0) 524(68.0) 0.23(0.13,0.41)

Indian 249(9.9) 101(40.6) 148(59.4) 0.35(0.19,0.64)

Others 98(3.9) 65(66.3) 33(33.7) 1

Religion

Muslim 1477(58.8) 757(51.30) 720(48.7) 0.066

Christian 152(6.1) 55(36.2) 97(63.8)

Buddhist 515(20.5) 160(32.2) 349(67.8)

Others 368(14.6) 148(40.2) 220(59.8)

Highest educational level

Primary school 396(15.8) 155(39.1) 241(60.9) 0.001 0.65(0.43,0.89)*

Secondary school 1292(51.4) 570(44.1) 722(55.9) 0.73(0.57,0.90)

Tertiary 824(32.8) 401(48.7) 423(51.3) 1

Occupation

Skilled worker 667(26.6) 299(44.8) 368(55.2) 0.051 -

Non-skilled worker 396(15.8) 169(42.7) 227(57.3) -

Unemployed 1449(57.7) 658(45.4) 791(54.6) -

Monthly average household income

≤ RM2000 790(31.4) 380(48.1) 410(51.9) 0.071 -

> RM2000 1722(68.6) 746(43.3) 976(56.7) -

Dengue experience

Yes (once) 148(5.9) 77(52) 71(48.0) 0.064 -

No 2364(94.1) 1049(44.4) 1315(55.6) -

Health beliefs

Perceived severity of dengue fever

0–5 201(8.0) 76(37.8) 125(62.2) 0.002 0.90(0.64,1.27)

6–10 2311(92.0) 1050(45.4) 1261(54.6) 1

Perceived susceptibility to dengue fever

0–5 1793(71.4) 805(44.9) 988(55.1) 0.052 -

6–10 719(28.6) 321(44.6) 398(55.4) -
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home test kit compared to those participants who were
more than 30 years old. Our findings suggest the atti-
tude of participants on the perceived acceptance toward
use of the dengue test kit among participants more than
30 years old could reshape our approach on message
delivery to this vulnerable target population. Single par-
ticipants had a higher proportion of perceived accept-
ance of the dengue home test kit compared to married
participants. This may be due to the fact that single par-
ticipants had a better understanding of information pro-
vided about dengue fever than did married participants.
Highly educated participants tended to have a higher

level of acceptance of test kits; this suggests that per-
ceived acceptance of the dengue home test kit is rela-
tively low among people with lower education, thus

more effective education programs related to population
awareness of the dengue home test kit needs to be im-
plemented among people with low education levels espe-
cially in large cities with high population density where
dengue dominates. Participants with a Malay ethnicity
had a higher proportion of perceived acceptance of the
dengue home test kit if the kit became available
compared to those Chinese and Indian participants. Dis-
parities across the three main ethnic groups (Malay,
Chinese, and Indian) in use of dengue home test kit if
available are not known and this warrants qualitative
study for further investigation.
In the current study, participants with higher know-

ledge of dengue fever had a significantly higher propor-
tion on the perceived acceptance of dengue home test

Table 2 Factors associated with willingness to use self-testing kit for dengue if the kit were available (N = 2512) (Continued)

Perceived barriers to dengue prevention

0–5 2002(79.7) 878(43.9) 1124(56.1) 0.031 0.67(0.53,0.85)*

6–10 510(20.3) 248(48.6) 262(51.4) 1

Self-Efficiency

Agree 1747(69.5) 776(44.4) 971(55.6) 0.061 -

Disagree 765(31.5) 350(45.8) 415(54.2)

Dengue fever knowledge score

0–22 797(31.7) 310(38.9) 487(61.6) 0.001 0.75(0.61,0.91)*

23–44 1715(68.3) 816(47.6) 899(52.4) 1

Note: Not all subtotals add up to the total of 2,512 owing to missing values
Hosmer and Lemeshow test, χ2 (8) = 10.48, p = 0.67; Cox & Snell R2 = 0.511; Nagelkerke R2 = 0.685
*p < 0.001

Table 3 Characteristics of the test kits that influence the willingness to use dengue home test kit N = 2512)

Total Use dengue home
test kit (N = 1126)

Do not use dengue home
test kit (N = 1386)

P Logistic regression model (N = 2512)
OR (95 % CI) for use vs. do not use

N N (%) N (%)

Easy to obtain

Yes 206 88(42.7) 118(57.3) 0.06 -

No 2306 1038(45) 1268(55) -

Easy to use and easy to understand instructions

Yes 179 114(63.7) 65(36.3) 0.02 2.42(1.76,3.32)*

No 2333 1012(43.4) 1321(56.6) 1

Accuracy of test kit

Yes 229 105(45.9) 124(54.1) 0.51 -

No 2283 1021(44.7) 1262(55.3) -

Price

Yes 277 149(53.8) 128(46.2) 0.01 1.60(1.25,2.07)*

No 2235 977(43.7) 1258(56.3) 1

Receiving health care provider recommendations

Yes 2035 914(44.9) 1121(55.1) 0.07 -

No 477 212(44.4) 265(55.6) -

Logistic regression model of predictors of Use vs. Do not use; Hosmer and Lemeshow test, χ2 (2) = 41.76, p = 0.72; Cox & Snell R2 = 0.016; Nagelkerke R2 = 0.022
*p < 0.001
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kit if available. An explanation for the positive associ-
ation could be that people with more knowledge about
dengue fever are more aware of benefits and advantages
of acceptance of dengue home test kit. Our study sug-
gests that knowledge about dengue fever is an important
factor in decisions to order and use the dengue home
test kit; it might, therefore, be worthwhile trialing tar-
geted educational interventions to improve knowledge
about dengue fever. It is recommended that dengue edu-
cational programs add a focus on increasing knowledge
of the importance of early diagnosis of dengue and bene-
fit from the acceptance of a dengue home test kit if one
should become available [16, 17].
In addition, answers to the research question on which

factors influence the decision to use the home test kit
indicated that ease of usability and easy to understand
instructions, cost and accuracy of the test kit appeared
to be the most important determining factors. Therefore,
it is essential for providers to determine reasonable pricing
of the test kit. Participants also suggest that they want to
be assured of the accuracy of the dengue home test kit. It
is also important that the dengue home test kit is easy to
use, with easy to understand instructions [18].
Finally, the multivariate analysis findings from our

study provide a base for creating educational and health
messages for health behavioral change interventions
based on the HBM constructs Our study revealed that
higher perceived barriers to dengue prevention was asso-
ciated with a higher proportion of perceived acceptance
of the dengue home test kit. The reason why partici-
pants with higher perceived barriers of dengue preven-
tion had a higher proportion of perceived acceptance of
the dengue home test kit compared to participants’ with
lower perceived barriers is not known and therefore
future investigation is essential. While multivariate ana-
lysis was unable to determine the association between
perceived severity of dengue fever and perceived accept-
ance of the dengue home test kit, univariate analyses
showed that, the higher perceived severity of dengue
fever, the higher perceived acceptance of the dengue
home test kit.
Among the primary limitation of the study is that the

computer-assisted telephone survey only included house-
holds with fixed line telephones; therefore, households
without a telephone line (which are more likely to be from
socio-economically disadvantaged groups) were under-
represented. A second limitation concerns the fact that we
only used a self-report, telephone interview method,
which may contribute to information bias due to self-
reporting, and may have influenced some of the findings.

Conclusion
In conclusion, perceived acceptance of self-testing for
dengue if it is available is poor among the community,

with less than half of participants expressing their
intention to use the kit. The significant factors that cor-
relate to use of the dengue home test kit were perceived
barriers, knowledge and education level. This suggests
the need to enhance the acceptance of the dengue home
test kit among participants with a lower educational
level and those with poor knowledge about dengue pre-
vention. Findings revealed a number of important issues
which need to be addressed before such tests are intro-
duced, including the following: provide dengue home
test kits with reasonable prices, ensure ease of use and
providing information about the accuracy of the test kit.

Additional files

Additional file 1: Questionnaire. (DOC 405 kb)

Additional file 2: Dengue Public Nationwide. (SAV 1.07 mb)

Acknowledgements
We express our sincere gratitude to all participants, research assistants, as
well as enumerators involved in the logistics of the study.

Funding
The research is funded by Long Research Grant Scheme (LR001-2001E),
University of Malaya.

Availability of data and material
The dataset supporting the conclusions of this article is included within the
article (Additional file 2).

Authors’ contributions
WLP and NA conceived the study and wrote the manuscript. WLP performed
the data collection. SAB revised the manuscript and gave approval of the
version to be published. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The study protocol was approved (including the verbal consent process) by
the University of Sydney Human Research Ethics committee. All participants
have provided consent to participate in this study. This study was conducted
according to the principles expressed in the Declaration of Helsinki.

Author details
1Department of Social and Preventive Medicine, Faculty of Medicine,
University of Malaya, 50603 Kuala Lumpur, Malaysia. 2Julius Centre University
of Malaya (JCUM), University of Malaya, Kuala Lumpur, Malaysia. 3Department
of Medical Microbiology, Faculty of Medicine, University of Malaya, Kuala
Lumpur, Malaysia. 4Tropical Infectious Diseases Research and Educational
Centre (TIDREC), University of Malaya, Kuala Lumpur, Malaysia.

Received: 23 September 2015 Accepted: 29 July 2016

References
1. Suaya JA, Shepard DS, Beatty ME. Dengue: Burden of disease and costs of

illness : Scientific Working Group, Report on Dengue. 2006. Suaya JA,
Shepard DS, Beatty ME. Dengue: Burden of disease and costs of illness:
Scientific Working Group, Report on Dengue. 2006. http://www.who.int/tdr/
publications/documents/swg_dengue_2.pdf. Accessed 27 August 2015.

Wong et al. BMC Public Health  (2016) 16:780 Page 9 of 10

dx.doi.org/10.1186/s12889-016-3409-y
dx.doi.org/10.1186/s12889-016-3409-y
http://www.who.int/tdr/publications/documents/swg_dengue_2.pdf
http://www.who.int/tdr/publications/documents/swg_dengue_2.pdf


2. World Health Organization, Dengue and Severe Dengue. Updated May
2015. http://www.who.int/mediacentre/factsheets/fs117/en/. Accessed
30 August 2015.

3. Affendi I, Yoon KL, Jane RS, Alexia P, Paul RH. Meditational effects of self-
efficacy dimensions in the relationship between knowledge of dengue and
dengue preventive behaviour with respect to control of dengue outbreaks:
a structural equation model of a cross-sectional survey. PLoS Negl Trop Dis.
2013;7:9.

4. Shepard D, Lee RS, Ng CW, Undurraga EA, Halasa YA, et al. Burden of
dengue in Malaysia. Report from Ministry of Health workshop of December
6, 2010, Putrajaya, Malaysia. 2013. Available: http://people.brandeis.edu/~
shepard/downloads.html.

5. Guha-Sapir D, Schimmer B. Dengue fever: New paradigms for a changing
epidemiology. Emerg Themes Epidemiol. 2005;2:1.

6. Guzman MG, Halstead SB, Artsob H, Buchy P, Farrar J, et al. Dengue: a
continuing global threat. Nat Rev Microbiol. 2010. doi:10.1038/nrmicro2460.

7. Andries AC, Duong V, Ngan C, Ong S, Huy R, Sroin KK, Te V, Y B, Try PL,
Buchy P. Field evaluation and impact on clinical management of a rapid
diagnostic kit that detects dengue NS1, IgM and IgG. PLoS Negl Trop Dis.
2012; doi:10.1371/journal.pntd.0001993.

8. Kassim FM, Izati MN, Tg Rogayah TA, Apandi YM, Saat Z. Use of dengue NS1
antigen for early diagnosis of dengue virus infection. Southeast Asian J Trop
Med Public Health. 2011;42:562–9.

9. Fry SR, Meyer M, Semple MG, Simmons CP, Sekaran SD, et al. The diagnostic
sensitivity of dengue rapid test assays is significantly enhanced by using a
combined antigen and antibody testing approach. PLoS Negl Trop Dis.
2011. doi:10.1371/journal.pntd.0001199.

10. Blacksell SD, Jarman RG, Bailey MS, Tanganuchitcharnchai A, Jenjaroen K,
Gibbons RV, Paris DH, Premaratna R, de Silva HJ, Lalloo DG, Day NP.
Evaluation of six commercial point-of-care tests for diagnosis of acute
dengue infections: the need for combining NS1 antigen and IgM/IgG
antibody detection to achieve acceptable levels of accuracy. Clin Vaccine
Immunol. 2011. doi:10.1128/CVI.05285-11.

11. Peeling RW, Artsob H, Pelegrino JL, Buchy P, Cardosa MJ, Devi S, Enria DA,
Farrar J, Gubler DJ, Guzman MG, Halstead SB, Hunsperger E, Kliks S,
Margolis HS, Nathanson CM, Nguyen VC, Rizzo N, Vázquez S, Yoksan S.
Evaluation of diagnostic tests: dengue. Nat Rev Microbiol. 2010;8 Suppl 12:30–8.

12. Janz NK, Champion VL, Strecher VJ. The Health Belief Model. In: Glanz K, BK
Rimer FM, Lewis, editors. Health Behavior and Health Education: Theory,
Research, and Practice. 3rd ed. San Francisco: Jossey-Bass; 2002.

13. Booth RE, Kwiatkowski CF, Weissman G. Health-related service utilization
and HIV risk behaviors among HIV infected injection drug users and crack
smokers. Drug Alcohol Depend. 1999;55:69–78.

14. Lennon J. The use of health belief model in dengue health education.
Dengue Bulletin. 2005;29:217–9.

15. Tanner-Smith EE, Brown TN. Evaluating the health belief model: a critical
review of studies predicting mammographic and pap screening. Soc Theory
Health. 2010;8:95–125.

16. Wang SM, Sekaran SD. Early diagnosis of dengue infection using a
commercial dengue duo rapid test kit for the detection of NS1, IGM,
and IGG Am. J Trop Med Hyg. 2010;83:690–5.

17. Zhang Y, Jianhao B, Jackie YY. A stacking flow immunoassay for the
detection of dengue-specific immunoglobulins in salivary fluid. Lab Chip.
2015. doi:10.1039/c4lc01127a.

18. Wong LP, Abu Bakar S, Karuthan C. Community knowledge, health beliefs,
practices and experiences related to dengue fever and its association with
IgG seropositivity. PLoS Negl Trop Dis. 2014;8(5):e2789.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Wong et al. BMC Public Health  (2016) 16:780 Page 10 of 10

http://www.who.int/mediacentre/factsheets/fs117/en/
http://people.brandeis.edu/~shepard/downloads.html
http://people.brandeis.edu/~shepard/downloads.html
http://dx.doi.org/10.1038/nrmicro2460
http://dx.doi.org/10.1371/journal.pntd.0001993
http://dx.doi.org/10.1371/journal.pntd.0001199
http://dx.doi.org/10.1128/CVI.05285-11
http://dx.doi.org/10.1039/c4lc01127a

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Sampling frame
	Instrument
	Statistical analyses

	Result
	Participants’ characteristics
	Dengue fever knowledge
	Health beliefs
	Factors associated with perceived acceptance of the dengue home test kit
	Characteristics of the test kits

	Discussion
	Conclusion
	Additional files
	Acknowledgements
	Funding
	Availability of data and material
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

