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Abstract

Background

Melioidosis causes more than 1,000 deaths in Thailand each year. Infection occurs via inoc-

ulation, ingestion or inhalation of the causative organism (Burkholderia pseuodmallei) pres-
ent in soil and water. Here, we evaluated public awareness of melioidosis using a

combination of population-based questionnaire, a public engagement campaign to obtain

video clips made by the public, and viewpoints on these video clips as potential educational

tools about the disease and its prevention.

Methods

A questionnaire was developed to evaluate public awareness of melioidosis, and knowl-

edge about its prevention. From 1 March to 31 April 2012, the questionnaire was delivered

to five randomly selected adults in each of 928 districts in Thailand. A video clip contest enti-

tled “Melioidosis, an infectious disease that Thais must know” was run between May and

October 2012. The best 12 video clips judged by a contest committee were shown to 71

people at risk from melioidosis (diabetics). Focus group interviews were used to evaluate

their perceptions of the video clips.

Results

Of 4,203 Thais who completed our study questionnaire, 74% had never heard of melioido-

sis, and 19% had heard of the disease but had no further knowledge. Most participants in all

focus group sessions felt that video clips were beneficial and could positively influence
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them to increase adherence to recommended preventive behaviours, including drinking

boiled water and wearing protective gear if in contact with soil or environmental water. Par-

ticipants suggested that video clips should be presented in the local dialect with simple

words rather than medical terms, in a serious manner, with a doctor as the one presenting

the facts, and having detailed pictures of each recommended prevention method.

Conclusions

In summary, public awareness of melioidosis in Thailand is very low, and video clips could

serve as a useful medium to educate people and promote disease prevention.

Presented in Part

World Melioidosis Congress 2013, Bangkok, Thailand, 18–20 September 2013 (abstract

OS VII-04).

Introduction
Melioidosis is a serious community-acquired infectious disease caused by the Gram-negative
bacillus Burkholderia pseudomallei, which is present in soil and water in a defined geographic
distribution [1, 2]. Clinical presentation may range from acute, fulminant septicaemia to
chronic cough with pulmonary infiltration similar to tuberculosis. In northeast Thailand,
melioidosis is the second most common cause of community-acquired bacteremia with an
overall case fatality rate of 43% [3, 4]. It is estimated that melioidosis causes more than 1,000
deaths per year in northeast Thailand, and the number of people dying there from melioidosis
is now comparable to deaths from tuberculosis, and exceeds those from malaria, diarrheal ill-
nesses and measles combined [4]. Diabetes mellitus is the major underlying risk factor for
melioidosis, and is present in more than 50% of all melioidosis cases [5]. The risk of diabetics
acquiring melioidosis is about 12 times higher compared with non-diabetics [4, 6], and diabet-
ics represent the major target population for melioidosis preventive measures [7].

Melioidosis should be preventable since infection occurs as a direct result of exposure to B.
pseudomallei in the environment. Infection is acquired through bacterial inoculation, contami-
nation of wounds, inhalation and ingestion [1]. In Thailand, activities associated with increased
risk of melioidosis include working in a rice field and other activities associated with exposure
to soil or water, having an open wound, eating food contaminated with soil or dust, drinking
untreated water, outdoor exposure to rain, and smoking [8]. Village tap water in Thailand is
not chlorinated, and is commonly contaminated with B. pseudomallei [9]. Evidence-based
guidelines for the prevention of melioidosis in Thailand recommend that residents and visitors
to melioidosis-endemic areas avoid direct contact with soil and water, avoid outdoor exposure
to heavy rain or dust clouds, wear protective gear such as boots and gloves when in direct con-
tact with soil and environmental water, do not consume untreated water, and wash food to be
eaten raw using boiled or bottled water [8]. These recommendations follow the ‘One Health
concept’ (interdisciplinary collaborations and communications in all aspects of health care for
humans, animals and the environment) and the national strategic plan currently being deliv-
ered by the Ministry of Public Health Thailand (MoPH) [10–12]. However, many people in
Thailand currently do not follow the recommendations. For example, many still drink
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untreated water, and work in rice fields without protective gear [8]. Some patients also applied
herbal remedies or an organic substance, such as soil or leaves, to open wounds [8].

Disease awareness and knowledge are important if prevention of melioidosis is to be suc-
cessful. Based on anecdotal experience, most patients presenting to hospitals in northeast Thai-
land with melioidosis have never heard of the disease and do not know how to prevent
infection (Personal communication, SD, ML, MM and DL). We hypothesized that public
awareness of melioidosis is very low in Thailand. In March 2012, we organized the first meeting
between melioidosis researchers and representatives from the MoPH to discuss the threat
posed by melioidosis, the apparently low public awareness of melioidosis, and how to improve
the implementation of preventive guidelines for melioidosis in Thailand [13]. This collabora-
tion led to the first public engagement campaign, and a video clip contest entitled “Melioidosis,
an infectious disease that Thais must know”, which was run between May and October 2012
[14]. In this study, we evaluated public awareness of melioidosis prior to a public engagement
campaign, and gathered viewpoints of diabetics to the campaign’s video clips, to inform the de-
velopment of educational tools about melioidosis in Thailand.

Methods

Population-based questionnaire
A two-page questionnaire was developed to evaluate public awareness of melioidosis, and
knowledge about its prevention in the general population in Thailand (Appendix 1). Respon-
dents were asked to provide information on gender, age, and highest level of education. To re-
duce response bias, we embedded questions about awareness of melioidosis amongst a group
of common infectious diseases in the following order: HIV/AIDS, tuberculosis, melioidosis,
malaria, leptospirosis, dengue, influenza, and bird flu. The level of public awareness regarding
the list of common infectious diseases were categorized as follows: (1) never heard of the dis-
ease, (2) have heard of the disease but had no further knowledge, and (3) know about the dis-
ease. Participants were provided with a list of risk factors and asked whether they thought that
each of these increased the risk of acquiring infectious diseases. To reduce the response bias,
the word “melioidosis” was not written in this section, and questions were related to the wider
list of infectious diseases. For example, we asked the participant, “Do you think that exposure
to soil, for example by farming, gardening and walking in the mud, increases the risk of getting
infectious diseases?” The level of belief regarding the risk of each factor were categorized as fol-
lows: (1) highly increases risk, (2) increases risk, (3) does not increase risk, and (4) do not
know. The answer “highly increases risk” and “increases risk” were grouped as “yes”, and the
answer “does not increase risk” and “do not know” were grouped as “no” in the analysis. Partic-
ipants were then provided with a list of preventive behaviours and asked whether they thought
that each of these could prevent them from acquiring infectious diseases. For example, we
asked the participant, “Do you think that wearing protective gear such as rubber boots and rub-
ber gloves during exposure to soil could protect you from getting infectious diseases?” The
level of belief regarding the effectiveness of each preventive behaviour were categorized as fol-
lows: (1) highly effective, (2) effective, (3) not effective, and (4) do not know. The answer “high-
ly effective” and “effective” were grouped as “yes”, and the answer “not effective” and “do not
know” were grouped as “no” in the analysis. To evaluate the level of inaccurate knowledge
about the direct application of herbal remedies or an organic substance to open wounds, these
were added into the list of preventive behaviours in the questionnaire. The questionnaire was
developed by PC and DL.

The study sample was drawn from the adult population (age>15 years old) from across
Thailand. As of March 2012, Thailand consisted of 77 provinces (including Bangkok), 928
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districts (range from 3 to 50 districts per province) and had a population of 64 million. The
study team used the service provided by Suan Dusit Poll (http://dusitpoll.dusit.ac.th, Suan
Dusit University, Thailand), who delivered our study questionnaire in a face-to-face interview
to five randomly selected adults on the main street in each district (targeted sample size 4,640).
Questionnaires were administered between 1 March and 31 April 2012. Questionnaires could
not be delivered in 3 provinces in the South (including Yala, Pattani and Narathiwas) due to
political and security problems during the study period. The questionnaire including a question
on the highest education level of the respondent, categorized into no schooling completed, ele-
mentary education (aged 6 to 11), secondary education (aged 12 to 17), and undergraduate de-
gree (usually aged 18 to 21). All data files are available in appendix 2.

Development of the video clips
The video clips were selected as a potential education tool to increase awareness of melioidosis
during the first meeting between melioidosis researchers and representatives from the MoPH.
A national video clip competition entitled “Melioidosis, an infectious disease that Thais must
know” was launched to generate video clips and ran between May and October 2012 [13]. De-
tails of the competition are available at http://www.melioidosis.info/melioidclip.aspx [in En-
glish] and http://www.facebook.com/melioid [in Thai]. In brief, the public was invited to
submit a short video clip about melioidosis via YouTube. The contest was announced via Face-
book, direct contact to all schools and universities in Thailand, and by a press release by the
Faculty of Tropical Medicine, Mahidol University, Thailand that was broadcast on multiple
television channels, newspapers and magazines in Thailand. Information about melioidosis
was provided on the website http://www.melioidosis.info/th. Facebook was selected as one of
the communication channels due to its popularity in Thailand [15]. Forty-five video clips were
submitted, which were judged in the first round by the contest organizing committee including
PC, NW, PW, RK and DL. The best 12 video clips selected in the first round were used for
focus group interviews.

Focus Group interviews
Focus group interviews were conducted to evaluate perceptions of the video clips to inform the
development of an educational tool for the diabetic population in northeast Thailand. Eligible
participants were adults aged 18–60 years old with a diagnosis of diabetes mellitus for at least
three months. Diabetics in northeast Thailand were selected as the study population because
they are at the highest risk of melioidosis and are the target population for prevention [7]. Dia-
betics with a history of melioidosis were excluded. Participants were randomly selected from
those who came to the diabetic clinics on the day. The focus group interviews were stopped
after there were no new viewpoints in the discussion, indicating that the focus group interviews
reached a saturation point. It was assumed that a focus group interview would enrich the data,
as the participants would be able to compare and discuss their viewpoints within the group.
Focus group interviews were conducted during November 2012 at Warinchamrab hospital,
Warinchamrab district, Ubon Ratchathani province, northeast Thailand where melioidosis is
highly endemic.

A total of 10 focus groups were held, each containing between 5–8 diabetics and lasting
about 90 minutes. Six video clips were presented at the beginning of each session. After watch-
ing the video clips, each participant was asked to give a score to each clip before the focus
group discussion. Focus group discussions were recorded in video and audio formats, and de-
tailed notes were taken by NW. PC acted as a moderator and asked participants for further ex-
planation as necessary. Audiotapes and videotapes of each focus group were reviewed by PC,
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NW and DL. Supplementary notes and quotations were added to the original field notes to en-
sure that all relevant participant comments and ideas were captured. Field notes and quotations
were coded using an inductive analysis approach to identify categories of responses. The fund-
ers had no role in study design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Ethics
Approval for the study was obtained from the Oxford Tropical Research Ethics Committee
(OXTREC), University of Oxford, United Kingdom, and the Ethics Committee of the Faculty
of Tropical Medicine, Mahidol University, Bangkok, Thailand. For the population-based ques-
tionnaire, verbal consent was obtained from each participant prior to the interview. For the
focus group interview, written informed consent was obtained from each participant prior to
each focus group session.

Statistical Analysis
Chi-square test was used to compare categorical variables. All analyses were performed using
the STATA version 12.0 (StataCorp LP, College station, Texas).

Results

Public awareness of melioidosis in Thailand
A total of 4,203 adults completed the questionnaire. The sample consisted of 954 (22.7%) men
and 3,249 (77.3%) women with a median age of 36 years (interquartile range, 28 to 47; range,
13 to 80 years). There were 867 (20.6%), 1,566 (37.3%), 1,162 (27.6%) and 608 (14.5%) partici-
pants from north, northeast, central and south of Thailand, respectively. Level of education
(categorized as no schooling completed, elementary education, secondary education, or under-
graduate degree) was reported by 426 (10.6%), 611 (15.2%), 939 (23.3%) and 2,058 (51.0%)
participants, respectively, while 169 (4.0%) did not answer the question about education. Age
and geographical regions of the study participants were comparable to the general population
in Thailand (Table 1) [16]. However, we noted that study participants were more likely to be fe-
male, and had higher education than the general population in Thailand (both p<0.001).

Nearly all participants (>99%) reported that they had heard or knew of common infectious
diseases, including HIV/AIDS (99.5%), tuberculosis (99.1%), malaria (98.6%), leptospirosis
(99.5%), dengue (99.5%), influenza (99.6%), and bird flu (99.3%). However, for melioidosis,
3,177 (74%) participants reported that they had never heard of the disease, with 783 (19%) re-
sponding that they had heard of this but had no further knowledge about melioidosis, and only
303 (7%) responding that they knew about melioidosis (Fig. 1). A higher proportion of partici-
pants from the northeastern regions where melioidosis is endemic had heard or knew of the
disease compared with participants from other regions (28.4% v.s. 24.3%, p = 0.003). A higher
level of education was associated with having heard or known of melioidosis (p<0.001,
Table 2). For example, 30.4% of participants with an undergraduate degree had heard or knew
of melioidosis compared to only 9.9% of participants with no schooling completed.

For risk factors of acquiring infectious diseases in general, most participants (>80%)
thought that the risk increased with exposure to soil (85.2%), exposure to water (85.1%), being
diabetic (81.1%), smoking (85.7%), drinking (85.3%), outdoor exposure to dust (89.6%), and
needle sharing (96.9%). However, less than 80% of the participants thought that the risk of ac-
quiring infectious diseases increased by drinking tap water (67.6%), or having outdoor expo-
sure to rain (68.3%) (Fig. 2).
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For preventive measures, more than 95% of participants thought that infectious diseases in
general could be prevented by wearing protective gear during exposure to soil (97.9%) or envi-
ronmental water (97.4%), by cleaning after exposure to soil or water (97.8%), eating cooked
food (97.8%), drinking boiled water (96.8%), cleaning open wounds with disinfectants (96.8%),
and eliminating mosquito larvae (96.0%). However, many participants wrongly thought that

Table 1. Characteristics of 4,203 adult participants who completed the questionnaire about awareness and knowledge of common infectious dis-
eases in Thailand.

Characteristics Study participants (N = 4,203) Adult population in Thailand (N = 55,947,500) *

Male gender 954 (22.7%) 49.0%

Median age in year (IQR, range) 36 (28–47, 13–80) Age group 35–39 years old

Geographical regions

North 867 (20.6%) 17.6%

Northeast 1,606 (38.2%) 28.8%

Central 1,162 (27.6%) 27.6%

South 568 (13.5%) 13.4%

Highest education level **

No schooling completed 426 / 4,034 (10.6%) 28.1%

Grade 6 611 / 4,034 (15.2%) 19.3%

Grade 12 939 / 4,034 (23.3%) 33.1%

Undergraduate degree or higher 2,058 / 4,034 (51.0%) 10.1%

* Characteristics of participants were compared with the national data in 2010 reported by the National Statistical Office Thailand [16].

** 169 participants did not answer the question about education.

doi:10.1371/journal.pone.0121311.t001

Fig 1. Awareness of common infectious diseases in Thailand (n = 4,203).

doi:10.1371/journal.pone.0121311.g001
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Table 2. Awareness of melioidosis in Thailand.

Characteristics N Have never heard of melioidosis Have heard or knew of melioidosis P value

Gender

Male 954 709 (74.3%) 245 (25.7%) 0.90

Female 3,249 2,408 (74.1%) 841 (25.9%)

Age

Younger than 40 years old 2,464 1,804 (73.2%) 660 (26.8%) 0.10

Older than 40 years old 1,739 1,313 (75.5%) 426 (24.5%)

Geographical regions

North 867 654 (75.4%) 213 (24.6%) 0.03

Northeast 1,606 1,150 (71.6%) 456 (28.4%)

Central 1,162 879 (75.7%) 283 (24.4%)

South 568 434 (76.4%) 134 (23.6%)

Highest education level *

No schooling completed 424 384 (90.1%) 42 (9.9%) <0.001

Grade 6 611 501 (82.0%) 110 (18.0%)

Grade 12 939 692 (73.7%) 247 (26.3%)

Undergraduate degree or higher 2,058 1,432 (69.7%) 626 (30.4%)

* 169 participants did not answer the question about education.

doi:10.1371/journal.pone.0121311.t002

Fig 2. Knowledge about risk factors for common infectious diseases in Thailand (n = 4,203).

doi:10.1371/journal.pone.0121311.g002
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applying herbal remedies (80.4%) or soil (30.1%) directly to open wounds could prevent infec-
tious diseases (Fig. 3).

Focus Group discussion about video clips of melioidosis
A total of 71 diabetic patients without a history of melioidosis participated in the ten focus
groups. Overall, 21 (30%) were male and 50 (70%) were female. The median age of participants
was 52 years (interquartile range, 48 to 55; range, 35 to 60 years). Sixty-eight participants
(96%) had never heard of melioidosis, and 3 (4%) had heard of the disease but had no further
knowledge. The topics of the focus groups were defined a priori and included (1) general view-
points about video clips, (2) potential use of video clips to raise public awareness of melioidosis,
(3) potential use of video clips to provide education about melioidosis prevention, and (4) re-
sponses and obstacles to the recommended preventive guidelines.

General viewpoints about video clips. In general, participants felt that using video clips
was a good idea and suggested that these should be shown to other diabetic patients in Thai-
land. All participants valued the information provided by the video clips.

“We should show these video clips to other patients waiting downstairs to see the doctor”
(Female participant, session 1)

“This (the video clip) is good. It can be used to inform (my) friends and everyone in the
country (about the disease).” (Male participant, session 3)

Fig 3. Knowledge about preventive measures for common infectious diseases in Thailand (n = 4,203).

doi:10.1371/journal.pone.0121311.g003
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In most sessions, participants suggested that they could understand and relate to the video
clips better when these were spoken in the local dialect, and in simple words without the use of
medical terms.

“If you want Isan (northeast) people to understand, a local dialect (Isan) should be used so
that we can understand.” (Male participant, session 6)

“(The video clip) should use simple words for Isan people. It should not use medical terms
as they are not understandable.” (Male participant, session 2)

Most participants felt that the video clips should not be narrated in a lighthearted fashion,
such as in a cartoon clip or through an entertaining story. However, some participants liked
the cartoon clip and found that it was easy to understand.

“This disease is dangerous but they (the presenters) are making it (the video clip) look enter-
taining. So, it might make the audience think that it (the disease) is not as dangerous as it
is.” (Male participant, session 3)

“Isan (northeast) people may not understand cartoons, think that it (the disease) is a funny
matter, and may not pay attention to it.” (Male participant, session 6)

“The cartoon clip is attractive. I understand (the disease)” (Male participant, session 2)

The other common general viewpoint was that doctors should deliver the key messages as
rural people put their trust in them.

“Doctors must be the ones who speak. Most local people believe in doctors” (Male partici-
pant, session 6)

Potential use of video clips to raise public awareness. Most participants had never heard
of the disease name, and found that the video clips were very useful in informing them
about this.

“Is it rheumatoid disease? (I have) heard of only rheumatoid.” (Female participant, session
1)

“The doctor has not said anything about this disease yet. I have never heard of it” (Female
participant, session 3)

“This is a scary disease. I just know of it now” (Female participant, session 10)

Potential use of video clips to provide education about melioidosis prevention. Partici-
pants stated that some video clips provided good education about the prevention
of melioidosis.

“This video clip makes us picture clearly why we should wear (rubber boots)” (Male partici-
pant, session 7)

Public Awareness and Video Clips for Melioidosis
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“I like the video clips. They are informative. They show examples (of recommended preven-
tive behaviours).” (Female participant, session 4).

Participants also stated that they would follow recommendations for prevention after
watching the video clips, including the difficult or time-consuming recommendations such as
wearing boots while working in the rice fields and boiling water before drinking.

“It (the video clip) provides recommendations. We will try to follow what they recom-
mended” (Female participant, session 9)

“(After watching the video clips), I will try to wear rubber boots” (Male participant, session 1)

“If it (wearing boots) is needed, I will do it” (Female participant, session 4)

“This video clip is good about boiling water. It makes people know that water coming out of
the tap is not clean. Now I will boil the water as I know that it (boiled water) will not contain
germs” (Male participant, session 7)

Obstacles to the recommended preventive guidelines. Most participants thought that the
biggest obstacle to following preventive guidelines was to wear protective gear during exposure
to water or soil, since wearing rubber boots made it difficult to walk in muddy paddy fields,
and wearing rubber gloves made it difficult to plant rice. The problem of becoming hot while
wearing rubber gear was also raised in most sessions.

“It is impossible for farmers to wear boots while working in the rice paddies. The mud sucks
the boots. If it is just for walking on the road, we can wear boots. However, when working in
rice paddies, only walking bare foot is possible. We cannot work while wearing boots.”
(Male participant, session 4)

“Boots might be possible, but rubber gloves are impossible” (Female participant, session 1)

“It is impossible to wear rubber gloves. It’s hot.” (Female participant, session 9)

We found that many participants drank water without treatment, even though they knew
that drinking boiled water was better, explaining that they do not have time to boil water.

“I know (that I should drink boiled water), but I do not do it.” (Female participant, session 9)

“I don’t boil (water). (I) work in the rice fields, (and I) can’t boil water in time. After work-
ing, I am tired. When I get back, I drink water immediately. (I) can’t boil water in time.” (Fe-
male participant, session 1)

Discussion
Our study has shown that public awareness of melioidosis in Thailand is very low, indicating a
need to increase knowledge about its prevention. Video clips were responded to positively, sug-
gesting that they could serve as a useful medium to educate and promote prevention of
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melioidosis. The results of our focus group study suggested that video clips should be presented
in the local dialect using simple words rather than medical terms, in a serious manner, with a
doctor presenting the facts, and having detailed pictures of each recommended prevention
method. These findings will contribute towards the future development of educational tools
about melioidosis in Thailand.

The finding that 74% of adults in Thailand have not heard of melioidosis is not surprising.
To our knowledge, information about melioidosis is rarely given to the public by the mass
media, including television, newspapers and radio stations. Basic information about melioido-
sis and its prevention is also not taught in schools in Thailand. By contrast, public awareness of
other common infections including HIV/AIDS, tuberculosis, malaria, leptospirosis, dengue
and influenza, which are taught in schools and frequently mentioned by the national media, is
very high. The result is consistent with our clinical observations that many melioidosis patients
have not heard about the disease when they first present to hospital with this infection [8], and
with our focus group findings that most participants have not heard of melioidosis.

As people are not aware of the disease, it is not surprising that they do not know about how
to prevent the disease. Finding that many people think that drinking tap water does not in-
crease the risk of acquiring infectious diseases need urgent consideration by policy makers.
Our previous environmental study showed that 10% of village tap water samples were contami-
nated with B. pseudomallei [9], and that drinking untreated water was associated with develop-
ing melioidosis [8]. Misunderstanding that direct application of herbal remedies or an organic
substance such as soil to open wounds can prevent infectious disease also needs to be ad-
dressed. Neither is sterile and could contain pathogenic organisms, including B. pseudomallei.
Our previous study also showed that the application of herbal remedies or an organic substance
to open wounds was associated with developing melioidosis [8]. Policy makers should aim to
provide more education about prevention of infectious diseases, together with improving the
quality of tap water provided to village people so that it does not contain any
pathogenic organisms.

Changing behaviour requires a systematic approach. In circumstances where awareness and
knowledge are low, increasing the levels of these is fundamental for people to change their rou-
tine patterns of behaviour [17]. Our study also found that some participants in the focus group
interviews knew about preventive recommendations, but did not follow them. This is consis-
tent with the proposed model by Michie et al. that changing behaviour may require changing
not only capability (including awareness and knowledge), but also opportunity and motivation
[18]. Another major concern raised by the focus group participants was that rubber boots are
hot and make walking difficult in muddy rice fields, and that rubber gloves are also hot and dif-
ficult to use while planting rice. The problem of boots and gloves was also raised in a study on
leptospirosis prevention in developing countries such as Sri Lanka [19]. Interventions should
be designed based on a careful analysis of what is required to change behaviour in each specific
target population in its particular context [20]. Further studies should also focus on developing
and trialing specifically designed boots and gloves that could allow farmers to walk easily in
muddy paddy fields and comfortably in hot weather.

The use of YouTube for sharing of educational videos via the Internet has been increasingly
used and objectively evaluated [21–23]. It is likely that through increasing use of cheap smart-
phones the Internet will be easily accessible to the public, even in developing countries. The avail-
ability of educational videos on YouTube could be helpful to a range of groups, including people
with melioidosis, the general population, hospital staff and policy makers. One of the awarded
winning video clips from our contest had 30,000 views by December 2012 when the award was
given to the developer, and had 34,000 views by June 2014 (http://youtu.be/l1VxcZTw-BU). This

Public Awareness and Video Clips for Melioidosis

PLOS ONE | DOI:10.1371/journal.pone.0121311 March 24, 2015 11 / 13

http://youtu.be/l1VxcZTw-BU


suggests that there are still people watching the video clip after the competition, and highlights
the benefit of the YouTube as a platform for providing educational videos to the general public.

A limitation of this study is that questionnaire participants had relatively high educational
levels compared with the general population in Thailand. The questionnaires were distributed
by Suan Dusit Poll, and study samples may have over-represented people living in the center of
each district, and under-represented people living in more remote, rural areas. It is possible
that male gender, and people with a low level of education, were more likely to decline the invi-
tation to complete the questionnaire. Nonetheless, this sampling bias suggests that awareness
and knowledge might be even lower in the general population than our results suggest. Using
competitions and targeting schools and universities to generate video clips, we found that
many used medical jargon in video clips without considering their target population who
spoke local dialects and preferred simple language. However, a few video clips fulfilled these
criteria and could be used to educate target populations. These could be made to video compact
disk (VCD) and distributed to every primary care unit (PCU) in Thailand, which has ready ac-
cess to televisions and CD players that can be used to show video clips to the target population.
Other educational tools for rural populations such as pamphlets and group education should
also be considered for future interventions.

Our findings suggest that policy makers together with program planners in education,
health and workplaces should urgently consider raising public awareness and knowledge of
melioidosis and its prevention, and systematically develop interventions to increase preventive
behaviours based on careful, theoretically-informed analyses of the target behaviour in the con-
text of the target populations.

Supporting Information
S1 Text. Questionnaire.
(DOCX)

S1 Table. Data file.
(XLS)

Acknowledgments
We thank Gumphol Wongsuvan and Jintana Suwannapruk for their technical assistance. We
thank all patients, their relatives and staff of Warinchamrab Hospital, Thailand.

Author Contributions
Conceived and designed the experiments: PC NW SS NPJD SJP DL. Performed the experi-
ments: PC NWMMMH. Analyzed the data: PC NW PW RK SM SJP DL. Contributed re-
agents/materials/analysis tools: SM. Wrote the paper: PC NWNJPD SM SJP DL.

References
1. WiersingaWJ, Currie BJ, Peacock SJ. Melioidosis. N Engl J Med. 2012; 367:1035–1044. doi: 10.1056/

NEJMra1204699 PMID: 22970946

2. Limmathurotsakul D, Dance DA, Wuthiekanun V, Kaestli M, Mayo M, Warner J, et al. Systematic review
and consensus guidelines for environmental sampling of Burkholderia pseudomallei. PLoS Negl Trop
Dis. 2013; 7:e2105. doi: 10.1371/journal.pntd.0002105 PMID: 23556010

3. Kanoksil M, Jatapai A, Peacock SJ, Limmathurotsakul D. Epidemiology, microbiology and mortality as-
sociated with community-acquired bacteremia in northeast Thailand: a multicenter surveillance study.
PloS One. 2013; 8:e54714. doi: 10.1371/journal.pone.0054714 PMID: 23349954

Public Awareness and Video Clips for Melioidosis

PLOS ONE | DOI:10.1371/journal.pone.0121311 March 24, 2015 12 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0121311.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0121311.s002
http://dx.doi.org/10.1056/NEJMra1204699
http://dx.doi.org/10.1056/NEJMra1204699
http://www.ncbi.nlm.nih.gov/pubmed/22970946
http://dx.doi.org/10.1371/journal.pntd.0002105
http://www.ncbi.nlm.nih.gov/pubmed/23556010
http://dx.doi.org/10.1371/journal.pone.0054714
http://www.ncbi.nlm.nih.gov/pubmed/23349954


4. Limmathurotsakul D, Wongratanacheewin S, Teerawattanasook N, Wongsuvan G, Chaisuksant S,
Chetchotisakd P, et al. Increasing incidence of human melioidosis in Northeast Thailand. Am J Trop
Med Hyg. 2010; 82:1113–1117. doi: 10.4269/ajtmh.2010.10-0038 PMID: 20519609

5. Cheng AC, Currie BJ. Melioidosis: epidemiology, pathophysiology, and management. Clin Microbiol
Rev. 2005; 18:383–416. PMID: 15831829

6. Currie BJ, Jacups SP, Cheng AC, Fisher DA, Anstey NM, Huffam SE, et al. Melioidosis epidemiology
and risk factors from a prospective whole-population study in northern Australia. Trop Med Int health.
2004; 9:1167–1174. PMID: 15548312

7. Peacock SJ, Limmathurotsakul D, Lubell Y, Koh GC,White LJ, Day NP, et al. Melioidosis vaccines: a
systematic review and appraisal of the potential to exploit biodefense vaccines for public health pur-
poses. PLoS Negl Trop Dis. 2012; 6:e1488. doi: 10.1371/journal.pntd.0001488 PMID: 22303489

8. Limmathurotsakul D, Kanoksil M, Wuthiekanun V, Kitphati R, deStavola B, Day NP, et al. Activities of
daily living associated with acquisition of melioidosis in northeast Thailand: a matched case-control
study. PLoS Negl Trop Dis. 2013; 7:e2072. doi: 10.1371/journal.pntd.0002072 PMID: 23437412

9. Limmathurotsakul D, Wongsuvan G, Aanensen D, Ngamwilai S, Saiprom N, Rongkard P, et al. Melioi-
dosis caused by Burkholderia pseudomallei in drinking water, Thailand. Emerg Infect Dis. 2014;
20:265–268. doi: 10.3201/eid2002.121891 PMID: 24447771

10. Kitphati R. Thailand Emerging Infectious Disease Strategic Plan: A Platform for Improved Prepared-
ness and Response to EIDs Under "One Health" Concept. Prince Mahidol Award Conference 2013.

11. Atlas RM. One Health: its origins and future. Curr Top Microbiol Immunol. 2013; 365:1–13. doi: 10.
1007/82_2012_223 PMID: 22527177

12. Gongal G. One Health approach in the South East Asia region: opportunities and challenges. Curr Top
Microbiol Immunol. 2013; 366:113–122. doi: 10.1007/82_2012_242 PMID: 22820705

13. Melioidosis.info website. Available: http://www.melioidosis.info/download/20120515_102212%
20tlmnm%2001%20meeting%20minute.pdf. Accessed 26 June 2014

14. Melioidosis.info website. Available: http://www.melioidosis.info/melioidclip.aspx. Accessed 26 June
2014

15. Stein ML, van Steenbergen JE, Chanyasanha C, Tipayamongkholgul M, Buskens V, van der Heijden
PG, et al. Online respondent-driven sampling for studying contact patterns relevant for the spread of
close-contact pathogens: a pilot study in Thailand. PloS One. 2014; 9:e85256. doi: 10.1371/journal.
pone.0085256 PMID: 24416371

16. National Statistical Office Thailand website. Available: http://popcensus.nso.go.th/file/popcensus-20-
12-54.pdf. Accessed 26 June 2014

17. Michie S, Richardson M, Johnston M, Abraham C, Francis J, HardemanW, et al. (2013) The behavior
change technique taxonomy (v1) of 93 hierarchically clustered techniques: building an international
consensus for the reporting of behavior change interventions. Ann Behav Med. 2013; 46:81–95. doi:
10.1007/s12160-013-9486-6 PMID: 23512568

18. Michie S, van Stralen MM, West R. The behaviour change wheel: a newmethod for characterising and
designing behaviour change interventions. Implementat Sci. 2011; 6:42.

19. Samarakoon YM, Gunawardena N. Knowledge and self-reported practices regarding leptospirosis
among adolescent school children in a highly endemic rural area in Sri Lanka. Rural Remote Health.
2013; 13:2360. PMID: 24144327

20. Michie S, Atkins L, West R. The Behaviour ChangeWheel: A Guide to Designing Interventions. 1st ed.
London: Silverback Publishing; 2014.

21. Carlos WG, Goss K, Morad M. YouTube-based critical care educational videos go viral. Med Educ.
2014; 48:526. doi: 10.1111/medu.12457 PMID: 24712944

22. Fischer J, Geurts J, Valderrabano V, Hugel T. Educational quality of YouTube videos on knee arthro-
centesis. J Clin Rheumatol. 2013; 19:373–376. doi: 10.1097/RHU.0b013e3182a69fb2 PMID:
24048116

23. Azer SA, Algrain HA, AlKhelaif RA, AlEshaiwi SM. Evaluation of the educational value of YouTube vid-
eos about physical examination of the cardiovascular and respiratory systems. J Med Internet Res.
2013; 15:e241. doi: 10.2196/jmir.2728 PMID: 24225171

Public Awareness and Video Clips for Melioidosis

PLOS ONE | DOI:10.1371/journal.pone.0121311 March 24, 2015 13 / 13

http://dx.doi.org/10.4269/ajtmh.2010.10-0038
http://www.ncbi.nlm.nih.gov/pubmed/20519609
http://www.ncbi.nlm.nih.gov/pubmed/15831829
http://www.ncbi.nlm.nih.gov/pubmed/15548312
http://dx.doi.org/10.1371/journal.pntd.0001488
http://www.ncbi.nlm.nih.gov/pubmed/22303489
http://dx.doi.org/10.1371/journal.pntd.0002072
http://www.ncbi.nlm.nih.gov/pubmed/23437412
http://dx.doi.org/10.3201/eid2002.121891
http://www.ncbi.nlm.nih.gov/pubmed/24447771
http://dx.doi.org/10.1007/82_2012_223
http://dx.doi.org/10.1007/82_2012_223
http://www.ncbi.nlm.nih.gov/pubmed/22527177
http://dx.doi.org/10.1007/82_2012_242
http://www.ncbi.nlm.nih.gov/pubmed/22820705
http://www.melioidosis.info/download/20120515_102212%20tlmnm%2001%20meeting%20minute.pdf
http://www.melioidosis.info/download/20120515_102212%20tlmnm%2001%20meeting%20minute.pdf
http://www.melioidosis.info/melioidclip.aspx
http://dx.doi.org/10.1371/journal.pone.0085256
http://dx.doi.org/10.1371/journal.pone.0085256
http://www.ncbi.nlm.nih.gov/pubmed/24416371
http://popcensus.nso.go.th/file/popcensus-20-12-54.pdf
http://popcensus.nso.go.th/file/popcensus-20-12-54.pdf
http://dx.doi.org/10.1007/s12160-013-9486-6
http://www.ncbi.nlm.nih.gov/pubmed/23512568
http://www.ncbi.nlm.nih.gov/pubmed/24144327
http://dx.doi.org/10.1111/medu.12457
http://www.ncbi.nlm.nih.gov/pubmed/24712944
http://dx.doi.org/10.1097/RHU.0b013e3182a69fb2
http://www.ncbi.nlm.nih.gov/pubmed/24048116
http://dx.doi.org/10.2196/jmir.2728
http://www.ncbi.nlm.nih.gov/pubmed/24225171


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


