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The Thai Malaria Survey (midline) was conducted between January and March 2015, by a partnership 

of the Thai Bureau of Vector Borne Disease (BVBD), Malaria Consortium and East Forum Foundation. 

This large-scale household survey was funded by the Global Fund to Fight AIDS, Tuberculosis and 

Malaria GFATM, Round 10 and addressed indicators of the interventions to contain artemisinin 

resistance and the intensified malaria control activities.  

The primary objective of the mid-year evaluation knowledge, attitudes and practices (KAP) survey 

was to evaluate the coverage and usage of malaria prevention methods among targeted populations 

since they were last measured in 2012. Secondary objectives include measuring the coverage of BCC 

among the target population, and assessing changes in treatment seeking behaviours and other risk 

factors to determine the outcomes of BCC strategies. The survey focused on the population living in 

ŀǊŜŀǎ ǿƛǘƘ ƻƴƎƻƛƴƎ ƳŀƭŀǊƛŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ό!мπǇŜǊŜƴƴƛŀƭ ǘǊŀƴǎƳƛǎǎƛƻƴ ŀƴŘ !нπǇŜǊƛƻŘƛŎ ǘǊŀƴǎƳƛǎǎƛƻƴύΣ 

and was divided into three domains according to geographic location. The domains grouped 

provinces along the Thai-Myanmar border (Domain 1) and provinces along the Thai-Cambodia border 

(Domain 2), which are both foci of intensified malaria control activities. The third domain (Domain 3) 

was comprised of all remaining provinces with ongoing malaria transmission in Thailand. A total of 

1,658 households in 83 clusters were visited and interviewed, yielding data on 6326 individuals.   

The 2015 KAP survey indicated improvements in keys areas such as net usage and malaria knowledge 

since the 2012. Net usage of long lasting insecticidal treated nets (LLINs) has significantly increased 

from 19 percent in 2012 to 30 percent in 2015, as did the proportion of individuals sleeping under 

any net (conventional or treated). Knowledge of malaria in the study area was high, with 92 percent 

of interviewed household heads knowing that malaria is transmitted by mosquito bites and caused 

by staying in the forest. This is a large improvement from the Thailand Malaria Survey (TMS) in 2012 

when only 41.1 percent of respondents knew the mode of malaria transmission. There was also a 

significant increase in the proportion of household heads who knew at least one key malaria 

containment/elimination message (25 percent in 2012 to 63 percent in 2015), indicating successes in 

behaviour change communication (BCC) strategies focused on supporting the containment and 

elimination of P. falciparum parasites.  

While these successes in net usage and malaria knowledge and awareness are encouraging, the KAP 

survey showed that universal coverage of insecticide treated nets (ITNs) has not yet been achieved in 

the surveyed areas of Thailand. While 90 percent of households used at least one net, only 51 

percent used any ITN, dropping to 43 percent for those using any LLIN. Overall, 68 percent of 

households surveyed had either received indoor residual spraying within the last year or had any ITN 

for use in the household. hǿƴŜǊǎƘƛǇ ƻŦ άǎǳŦŦƛŎƛŜƴǘέ Ƴƻǎǉǳƛǘƻ ƴŜǘǎΣ ŘŜŦƛƴŜŘ ŀǎ ŀǘ ƭŜŀǎǘ ƻƴŜ ƴŜǘ ŦƻǊ 

every two people in the household, was achieved by 62 percent of households for any type of net, 

while only 23 percent of household had sufficient ITNs and 17 percent had sufficient LLINs. There is a 

clear gap between net distribution policies (meant to cover one LLIN for every 1.8 persons) and 

actual net coverage at the household level. It may be necessary to reassess the net distribution policy 

to ensure that nets are adequately allocated and distributed, and to explore alternate strategies of 

net distribution to ensure that the entire population has access to LLINs.  
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Among households with sufficient ITNs, more than 90 percent of individuals slept under an ITN in the 

previous night, compared to only 25 percent of individuals in households without sufficient nets.  

This suggests that the main barrier to net use in this population was not behavioural but rather 

access to sufficient nets ς only 39 percent of individuals who stayed at home the night prior to the 

survey had access to an ITN in the household. A large proportion of households still used 

conventional nets primarily sources from shops or markets.  Approximately 17 percent of ITNs 

observed in the study were also purchased. It will be worthwhile to explore the specific desirable 

attributes of purchased nets (size, texture, hole size, colour or any other attributes) to ensure that 

LLINs meet the inclinations of the population and will be preferentially used compared to other nets. 

Understanding user needs and preferences for nets could help inform the design and 

implementation of alternate methods and programs for purchasing nets, such as a discount voucher 

system.   

Findings from the KAP survey indicated that children under five were less likely to sleep under an ITN 

or LLIN compared to older children and adults. Although few pregnant women were captured in the 

survey, ITN use amongst pregnant women surveyed was low at 15 percent. Focused BCC messaging 

on the importance of sleeping under ITNs should be targeted towards these higher-risk groups, 

potentially through health workers or community volunteers during antenatal care visits, routine 

child health visits or vaccination campaigns. 

Coverage of BCC messages, as measured by the proportion of individual who had heard of malaria 

and have knowledge of malaria transmission, was very high (96 percent and 92 percent, 

respectively). However, only 33 percent households who had ever heard of malaria reported that 

they had received any information about malaria in the previous 6 months. While 63 percent of 

respondents who had received any information about malaria in the past 6 months reported hearing 

at least one key containment or elimination message, approximately one-third of respondents 

named going for a blood test if malaria was suspected and only seven percent named completing 

antimalarial treatment if they had a positive malaria test. The low exposure to BCC messaging in the 

previous 6 months may be due to infrequent contact with BCC providers or sub-optimal quality of 

memorable BCC messages. While knowledge of malaria prevention and transmission is generally 

high, novel methods to improve the long-term retention and frequency of BCC messages should be a 

priority, especially as the rise of artemisinin resistance underscores the importance of parasitological 

testing and completion of treatment for those found to have malaria. As survey respondents 

indicated a preference on interpersonal communication for knowledge sharing, training health care 

providers at public hospitals, in antenatal care and child health clinics and in the private sector on 

effective interpersonal communication techniques could help optimize the memorability and 

retention of BCC messages. 

Forest-goers continue to be an important risk group for malaria. Overall, 17 percent of the individuals 

surveyed were reported to go to the forest and stay overnight.  Use of mosquito nets, either bed nets 

or hammock nets, was low. Less than 10 percent of forest-goers said they used a net on their last 

visit to the forest, with 57 percent of these using insecticide treated nets. The majority of forest-

goers stated that they did not use a net because they were working overnight and did not sleep. The 

use of these alternative preventive methods such as using repellent and wearing long clothing has 

increased significantly among forest-goers since the 2012 TMS survey. BCC messaging targeted to 

this group should continue to reinforce messages to wear long clothing. Research into the 
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acceptability and effectiveness of novel protection methods, such as insecticide-treated clothing or 

use of large scale repellent squares, is necessary in order to plan and direct targeted interventions 

towards this group. Forest-goers were also found to be significantly less likely to seek treatment if 

they had a recent fever. As this group tends to be at a higher risk for malaria and less able to access 

high quality healthcare services, BCC messages to this group should also focus on the importance of 

seeking care and receiving a malaria test when they have a fever. Alternate BCC approaches to reach 

this population, for example, working with rubber plantation owners and creating a cadre of 

community health workers to reinforce BCC messages and increase treatment seeking behaviour, 

could be an effective means of reaching this population.  

In this survey, seven percent of individuals overall reported to have had a fever in the previous two 

weeks. While there were no differences in treatment seeking practices amongst individuals with 

recent fever in the 2012 TMS and 2015 KAP surveys, the proportion of such individuals who received 

a malaria test increased significantly from 16 percent in 2012 to 25 percent in 2015 (p=0.006), 

potentially due to increased efforts to train clinicians and health providers on the importance of 

malaria testing. Individuals who sought treatment through the private health care sector were less 

likely to receive a malaria test, suggesting more efforts to regulate and standardise testing practices 

in the private sector are needed. Training of health providers in public hospitals should continue to 

encourage blood testing for patients presenting with fever, especially since the detection of 

parasitaemia will be increasingly important in an elimination scenario. 

In conclusion, there have been some impressive results in net usage and malaria knowledge and 

awareness since the 2012 baseline survey. However, households in key at-risk areas of Thailand do 

not have universal coverage with insecticide treated mosquito nets. Use of nets is high when there 

are sufficient nets, ITNs and LLINs in households, but currently only 39 percent of the surveyed 

population had access to an ITN. Continued efforts to monitor ITN ownership and use, along with the 

tracking of net distribution strategies and understanding of consumer preferences and priorities are 

needed in order to achieve universal coverage in this population. As Thailand embarks on a new 

strategic plan to eliminate malaria, further information high risk groups such as migrants and forest-

goers, will be critical in order to design and implement interventions for these hard to reach groups.  
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SUMMARY INDICATORS TMS (2012) KAP (2015)  

 % (n) % (n) p-value 

Malaria Prevention - Household 

Proportion of households with any nets 90.1 (2976) 90.1 (1509) 0.96 

Proportion of households with any ITN 46.5 (1533) 51.0 (880) 0.40 

Proportion of households with any LLIN 39.4 (1299) 43.1 (748) 0.40 

Proportion of households in target area with sufficient nets 79.1 (2610) 61.7 (1008) <0.0001 

Proportion of households in target area with sufficient ITNs 28.6 (944) 22.8 (405) 0.0446 

Proportion of households in target area with sufficient LLNs 20.9 (691) 16.8 (298) 0.077 

Proportion of households with IRS in the past 12 months 38.7 (1278) 37.2 (545) 0.11 

Proportion of households with an ITN or IRS in the past 12 

months 
64.5 (2128) 68.5 (1127) 0.35 

Malaria Prevention ς Individual Net Use In Previous Night 

Proportion of individuals sleeping under any net  79.9 (8301) 85.1 (5039) 0.03 

Proportion of individuals sleeping under an ITN 28.7 (2979) 38.5 (2351) 0.0067 

Proportion of individuals sleeping under an LLIN 18.9 (1958) 30.4 (1843) 0.0002 

Malaria knowledge and awareness 

Has ever heard of malaria 84.4 (2786) 96.4 (1572) <.0001 

Know how malaria is transmitted 48.4 (1349) 91.6 (1442) <.0001 

Know 1 of 3 key containment/elimination messages*  29.1 (810) 62.8 (327) <.0001 

Management of Fever and Malaria 

Prevalence of reported fever in previous 2 weeks 4.2 (456) 7.0 (439) 0.0002 

Sought advice or treatment if had recent fever 77.4 (353) 70.2 (318) 0.119 

Received a malaria test if sought treatment 15.9 (56) 24.8 (74) 0.04 

*if heard/saw malaria message in previous 6 months 
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Thailand has embarked on a mission to eliminate Plasmodium falciparum and has developed a 

National Malaria Strategy for Control and Elimination of Malaria (2011-2016). This strategy is being 

implemented by the National Malaria Control Programme (NMCP), whose overall goal is to reduce 

malaria morbidity and mortality, and move towards the elimination of malaria parasites in Thailand, 

with the following five objectives: 

 
1. To detect malaria cases (both asymptomatic and symptomatic) and ensure effective diagnosis 

and treatment and gametocyte clearance;   
2. To prevent transmission of malaria parasites through effective vector control and personal 

protection measures among vulnerable populations;  

3. To support elimination of malaria parasites through comprehensive behaviour change 

communication, community mobilization and advocacy;  

4. To provide an effective management system (including surveillance, monitoring and evaluation, 

and operational research) to enable rapid and high quality implementation of the strategy; and   
5. To interrupt malaria transmission in target districts.  
 

A central component of the national strategy is the development of the National Malaria M&E plan, 

which has been designed to measure the impact and outcomes of these specific objectives. This 

national M&E plan is the basis on which the performance framework of a Global Fund Single Stream 

Funding ς Malaria [GF-SSF-M] malaria elimination programme in Thailand has been created. The 

performance framework, like the national M&E plan, contains specific indicators of programme 

performance that can only be estimated by large-scale malaria indicator household surveys. Three 

such household surveys have been planned for the five-year period of the GF-SSF-M malaria 

elimination programme.  

The first such household-survey was carried out in 2012, and is titled Ψ¢ƘŜ Thailand Malaria Survey 

2012 ό¢a{ нлмнύΩ (DDC Ethics Submission Code 11/55-560). The primary objective of the TMS survey 

was to measure these indicators of programme performance, as well as estimate malaria prevalence. 

The TMS 2012 was successfully completed and generated useful information for the NMCP. Most 

importantly, it demonstrated that ITN usage, knowledge about malaria elimination methods, and 

malaria prevalence were lower among the targeted population than the NMCP assumed. Because a 

central aspect of the GF-SSF-a ǇǊƻƎǊŀƳƳŜΩǎ ŀǇǇǊƻŀŎƘ ƛǎ ǘƻ ŘƛǎǘǊƛōǳǘŜ L¢bǎ ŀƴŘ ƳŀƭŀǊƛŀ ǇǊŜǾŜƴǘƛƻƴ 

knowledge widely, knowing the full extent of the gap in these two areas helped the NMCP increase 

its efforts in these areas.  

The midline survey carried out in early 2015 is titled the Ψ¢ƘŀƛƭŀƴŘ KAP Survey нлмр όY!t нлмрύΩ. The 

primary objective of the mid-year evaluation KAP survey was to evaluate the coverage and usage of 

malaria prevention methods among targeted populations, since they were last measured in 2012. 

Secondary objectives include measuring the coverage of BCC among the target population, and 

assessing changes in treatment seeking behaviours and other risk factors to determine the outcomes 

of BCC strategies. With malaria prevalence estimated at <1 percent from the TMS 2012, this 2015 

study was not combined with a malaria prevalence survey.  
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The TMS 2012 and this study are therefore the only studies in recent years, which:  

 Capture KAP across all malaria endemic provinces of Thailand, and not just specific border 

provinces  

 Capture KAP for Thai residents, and not just migrant populations 

 Quantitatively measure ITN usage 

 Correlate BCC coverage with treatment-seeking behaviours 

The KAP survey forms the Year 3 mid-term evaluation for the consolidated Global Fund SSF 

Performance Framework (GF Round 7 and 10). Results from this survey will contribute to data for 

regional and global M&E frameworks; monitor critical milestones and indicators for the project and 

programme; as well as provide key evaluation data for the International Task Force ITF for 

refinement and improvement of the implementation of the containment of artemisinin resistance 

strategy. 

The study was undertaken in malaria-endemic villages within the 43 provinces of Phase I of the GF-

SSF-M programme; as well as within 2 provinces that were added to Phase II. This represents all 

malaria endemic provinces in Thailand, and 58 percent of the 77 provinces in the country. With the 

exception of the two provinces that were added to Phase II of the GF-SSF-M programme (i.e. Kalasin 

and Sakon Nakhon), the provinces in this study are identical to those covered in the TMS 2012. 

The study was divided into three domains according to geographic location, grouping in particular 

provinces along the Thai-Myanmar border and those along the Thai-Cambodia border, which are 

both foci of intensified malaria control activities (please see the table and map below). 
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Table 1.1: Distribution of Provinces in the three geographical domains 
 

Domain 1: Thai Myanmar border Domain 2: Thai Cambodia border Domain 3: 

(10 provinces) (7 provinces)  (28 provinces) 

1. Chiang Mai 1. Burirum 1. Chonburi 

2. Chiang Rai 2. Chanthaburi 2. Chachoengsao 

3. Chumporn 3. Si Sa Ket 3. Kamphaeng Phet 

4. Kanchanaburi 4. Srakaeo 4. Karasin 

5. Mae Hong Son 5. Surin 5. Krabi 

6. Prachaubkirikan 6. Trat 6. Lamphun 

7. Petchuburi 7. Ubon Ratchathani 7. Lamphang 

8. Ranong  8. Mukdahan 

9. Ratchuburi  9. Nakhon Ratchasima 

10. Tak  10. Nakhon Sri Thammarat 

  11. Nan 

  12. Narathiwat 

  13. Pangnga 

  14. Phatthalung 

  15. Phetchabun 

  16. Phitsanulok 

  17. Phrae 

  18. Prachinburi 

  19. Rayong 

  20. Sakon Nakorn 

  21. Satun 

  22. Songkhla 

  23. Supanburi 

  24. Surat Thani 

  25. Trang 

  26. Uthai Thani 

  27. Uttaradit 

  28. Yala 
    

 
 

Domains were stratified according to malaria risk. In Thailand, villages were stratified into four 

categories of malaria transmission risk: 

¶ A1 - perennial transmission area (transmission reported for at least six months per year) 

¶ A2 - periodic transmission area (transmission reported, but for less than six months per year) 

¶ B1 - high and moderate receptivity (transmission not reported within the last three years, 

but primary and secondary vectors present)  

¶ B2 - low and no receptivity (transmission not reported within the last three years and 

primary and secondary vectors absent, though suspected vector may be present) 

 
Given the focus on malaria-endemic areas, the study location was limited to A1 and A2 villages, 

where transmission has been reported. 
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Figure 1.1: Map of Thailand: Domains 1-3 used in KAP survey 
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2.1 Survey design and sampling 

¢Ƙƛǎ ǿŀǎ ŀ ŎǊƻǎǎ ǎŜŎǘƛƻƴŀƭ ƘƻǳǎŜƘƻƭŘ ǎǳǊǾŜȅ ǳǎƛƴƎ ŀ ǎǘǊŀǘƛŦƛŜŘ ǘǿƻπǎǘŀƎŜ ŎƭǳǎǘŜǊ ǎŀƳǇƭƛƴƎ ŀǇǇǊƻŀŎƘ 

ǿƘŜǊŜ άŎƭǳǎǘŜǊέ ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ άǾƛƭƭŀƎŜέΦ ¢ƘŜ ǎǘǊŀǘŀ ǿŜǊŜ ŘŜŦƛƴŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ƎŜƻƎǊŀǇƘƛŎŀƭ ŀǊŜŀ 

(Thai-Myanmar, Thai-Cambodia borders and remaining provinces) and malaria endemicity (A1 and 

A2 area). Each geographical stratum was considered as a survey domain where similar numbers of 

clusters were included across A1 and A2 areas. Clusters were sampled using probability 

proportionate to size method, using a list of all villages categorised as A1 and A2 in each geographical 

area. In the second stage, an equal number of households were selected in each cluster using simple 

random sampling. A household was defined as an existing household from a housing list for each 

sample village. All households meeting the survey definition were eligible for inclusion. People 

eligible to take part in the interview were over 18 years old and heads of households or primary 

caregivers of each selected household.  

Exclusion criteria: 

¶ Mental illness 

¶ Inability to speak or understand languages used by the interpreter 

 
Table 2.1.1: Summary of sampling for each domain 

 

 
 
 

 

 

 

Migrants and mobile populations are often most vulnerable and most difficult to sample. This survey 

did not target them directly but made every attempt to include them at a representative level. The 

household list for each cluster was updated before sampling to include new, unregistered and more 

informal households to increase inclusion of migrant and mobile populations present. Temporary 

visitors were also included in household listings.  

2.2 Sample size 

The sample size for the household survey was determined assuming a nƻƴπǊŜǎǇƻƴǎŜ ǊŀǘŜ ƻŦ р 

percent, a design effect of 2.0, relative standard error of 10 percent, power of 95 percent and an 

average household size of 3.4. An explanation of the statistical parameters used in detail, along with 

an explanation of the cluster and sampling design can be found in Annex 1. 

 

Number of clusters Domain 1 Domain 2 Domain 3 
selected    

A1 13 9 21 

A2 12 8 20 

Total 25 17 41 
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Table 2.2.1: Specific statistical measurements used for each domain sample size 
 

 Domain 1 Domain 2 Domain 3 

Predicted overall ITN usage 32 percent 41 percent 22 percent 

Precision 0.032 0.041 0.022 

Sample size (# of HH) 494 399 825 

Number of clusters 25 17 41 

HH per clusters 20 20 20 

Relative standard error 0.10 0.10 0.10 

95percentCI    

Cluster rounding 25 17 41 

 
With this cluster rounding, the final number of households per domain (sample size) result in:  

¶ Domain 1 = 494 HH 

¶ Domain 2 = 339 HH 
¶ Domain 3 = 825 HH 

 
For a total of 1,658 households in 83 clusters (villages). 

2.3 Design of survey tools 

¢ƘŜ ǎǘŀƴŘŀǊŘ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ΨYƴƻǿƭŜŘƎŜΣ !ǘǘƛǘǳŘŜǎ ŀƴŘ tǊŀŎǘƛŎŜǎ нлмр {ǳǊǾŜȅΩ ǿŀǎ 

based on those previously tested or used in Thailand (2012), Myanmar (2011) and Cambodia (2004, 

2007, 2010 and 2013) surveys in the areas targeted for containment of artemisinin resistance.   This 

was done to maintain standardisation of methodology and results, with modifications made to 

address specific project indicators as well as the Thai context. The questionnaire included 7 sections 

to respond to the study objectives. 

1. Malaria knowledge and awareness 

2. Household member list on an interview day 

3. Household detail 

4. Details of bed nets and hammock nets that are in use 

5. Details of bed nets and hammock nets that are in use. Nets that were in the household 

but not in use or still in packaging were quantified, but details on these nets were not 

collected.  

6. Information on family members who go to and spend time in the forest, plantation, 

garden, farm at night. 

7. Fever treatment seeking practices and history of malaria testing and treatment. Detailed 

information on type of fever (particularly malaria-like fevers) was not collected.  

 

Thiǎ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ǿŀǎ ǘǊŀƴǎƭŀǘŜŘ ŀƴŘ ǘƘŜƴ ǾŀƭƛŘŀǘŜŘ Ǿƛŀ ŀ ǇǊŜπǘŜǎǘ ǿƘƛŎƘ ǘƻƻƪ ǇƭŀŎŜ ǇǊƛƻǊ ǘƻ 

implementation. The questionnaire (English translation) is provided in Annex 2. 
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2.4 Data collectors 

A data collection team was selected based on strict criteria of social and cultural acceptability, good 

working knowledge of the local languages and experience of conducting qualitative research or 

community-based implementation projects.  

A total of 34 data collectors, split into 9 teams were assigned to five areas (North: 1 team, North 

East: 3 teams, East: 1 team, West: 1 team, South: 3 teams). All data collectors attended a two-day 

training workshop on conducting interviews, household selection, field protocols, data management 

and data recording (see section on quality assurance for details of supervision processes). 

2.5 Community sensitisation 

After the sample clusters were chosen, the local authorities and community leaders were informed 

of the purpose and expected time of the survey. The investigators coordinated with the staff at 

±ŜŎǘƻǊπ.ƻǊƴŜ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ and ±ŜŎǘƻǊπ.ƻǊƴŜ 5ƛǎŜŀǎŜ ǳƴƛǘǎ, and the provincial health office in the 

selected areas.  

2.6 Field work 

Data collection took place between the beginning of January and the end of March 2015. Those 

targeted to take part in the interviews were over 18 year olds, heads of households or primary 

caregiver. Nine teams of four to five members each visited the clusters for a maximum of two days 

and one night to ensure complete data collection for all those interviewed. The field team 

composition was as follows: 

¶ One supervisor 

¶ Two or three interviewers 

¶ One driver 

Before starting to collect data, data collectors-field teams contacted and coordinated with the local 

staff at health facilities and also with the community leaders/heads of selected villages or sub-

districts. The field team provided them with information about the study and asked for their consent 

and authorisation to implement the study. Data collector team members were able to speak the local 

languages used in survey areas (including Thai, Karen, Khmer, Shan, Burmese, and Yawi). Where 

necessary, data collectors also asked local health facilities, community leaders or NGOs to 

recommend an interpreter. Community leaders and local staff also helped in the location of selected 

households.   

Data collectors obtained a completed household list for each sampled village from the head of the 

village and the health facility. The two household lists were compared and a compiled household list 

was developed. Duplicated households were deleted and new households were added to make the 

final household list for random selection. The 20 households in each village to be surveyed were 

selected using an automated tool in Microsoft Excel to ensure a systematic random sample. 

If the head of the household or caregiver was absent, the households were revisited by the study 

team up to three times. If a head of household or caregiver was unable or unwilling to participate, 
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the household was replaced by the nearest household on the right-hand side. If it was not possible to 

locate a household, even with the assistance of community leaders and community workers, a new 

random selection was made as a replacement. 

Informed consent from participants was obtained prior to interviews. Informed consent forms were 

translated into the local language of the interviewee by a certified translation agency. The 

information and consent sheets were translated into several languages including Thai, Karen, Khmer, 

Shan, Burmese and Yawi. The interviewer used a paper-based questionnaire to conduct the 

interviews. The questionnaire was kept to a minimal length with simple skip codes, standardised 

coding and instructions throughout. Questionnaires were pre-identified (not pre-coded) with a 

unique questionnaire ID which was used to link every page of the same questionnaire with the 

respective consent form and any continuation sheets used. The questionnaire ID also formed the 

basis of a tracking system which allowed each questionnaire to be followed throughout distribution, 

data collection, data checking and data entry. Training of the data collection team on data 

management, survey and interviewing techniques was carried out at the central level.  

Roll-out of the survey was staggered and heavily supervised by technical staff to ensure both high 

quality and standardisation in sampling, finding replacements, recording consent, and completion of 

the questionnaires. Each team of data collectors interviewed their respective first cluster of 

households with the active supervision, feedback and technical oversight of Malaria Consortium 

senior technical staff. Where required, technical supervision was also provided for data collectors 

carrying out interviews in their second cluster. A telephone άƘƻǘƭƛƴŜέ ǿŀǎ ƛƴ ǇƭŀŎŜ ŀƴŘ ŜȄǘŜƴǎƛǾŜƭȅ 

used by the field team to resolve and disseminate technical issues arising throughout the course of 

the survey. 

During the period in which data was collected for the survey,  data collection teams were also subject 

to random drop-ins by monitors following checklists iƴ ǘƘŜ Ψƴƻƴ-ǘŜŎƘƴƛŎŀƭ ƳƻƴƛǘƻǊƛƴƎ ǘƻƻƭǎΩ όǎŜŜ 

annex). Data collectors were observed and results of the observation were instantly reviewed by a 

senior technical staff member. These supervisory visits also served as a method to discourage any 

ǎȅǎǘŜƳŀǘƛŎ άŎƻƴǾŜƴƛŜƴŎŜέ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǇǊƻǘƻŎƻƭΦ 

Questionnaires were checked twice in the field for completion and accuracy, initially by the 

interviewer in the household via completion and sign-off of a checklist on the questionnaire. The 

field supervisor of each team then checked the questionnaire and the adherence to protocols (code, 

skip pattern, accuracy, and completion) before leaving the village. Errors and omissions were fixed 

and a questionnaire tracing form completed. Where questionnaires were found to be incomplete, 

households were revisited and comments and corrections by a field supervisor were completed in 

red ink.  

2.7 Data entry 

Questionnaires were photocopied before being transferred to head office in order to avoid physical 

data loss. To guarantee quality assurance of the data entry process, the Malaria Consortium technical 

team established a system to review each questionnaire returning from the field and sent to the data 

entry team at the central office. Any problems found by the data entry staff (e.g. missing data) were 

alerted to the data entry supervisor to ensure corrective action was taken. Data was double entered 
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by separate data entry clerks using an EPIDATA template designed with check fields to minimise 

errors. Data was double entered, compared and corrected using STATA v12 (StataCorp LP, College 

Station, TX, USA) and the original questionnaires. Each batch of data was given an inconsistency 

rating at the comparison stage and was re-entered (both copies) if errors were more than 1 percent 

for 1,000 numerical fields. The data entry team was trained for 3 days on the system of questionnaire 

distribution and supervised closely for a further week to maintain quality and standardisation.  

Quality assurance of data analysis was performed by an M&E specialist and a data analysis consultant 

supervisor. All cleaning, processing and analysis was recorded in do files and logs to enable full 

checking, transparency and reproducibility.  

2.8 Sample weights 

Within each geographical domain, the sampling of cluǎǘŜǊǎ ǿŀǎ ƴƻƴπǇǊƻǇƻǊǘƛƻƴŀƭ ŀŎǊƻǎǎ Ǌƛǎƪ 

ŎŀǘŜƎƻǊƛŜǎ ό!м κ !нύΤ ǘƘŜǊŜŦƻǊŜ ǘƘŜ ǎŀƳǇƭŜ Řŀǘŀ ǿŀǎ ƴƻƴπǎŜƭŦπǿŜƛƎƘǘƛƴƎΦ !ƭƭ ǎǳǊǾŜȅ ŀƴŀƭȅǎƛǎ accounted 

for sample weights within each domain together with adjustment for clusters and sampling strata, 

i.e. risk category strata. Weights were calculated and standardised separately for clusters within each 

Domain and village risk zone combination, and results are therefore representative at the Domain 

level. 

2.9 Data analysis 

Bivariate cross tabulations were calculated for key indicators, using Chi-square tests to assess the 

overall degree of association between background characteristics and key outcomes.  Logistic 

regression analyses were conducted to assess the association between key indicators and 

demographic characteristics (including age, gender, domain, risk area, income, education, etc.).  We 

performed all analyses using the survey analysis functions of Stata (version SE 12; Stata Corp., College 

Station, TX, USA), accounting for the clustering and weighting of the sample. The percentages 

presented in this report are weighted, frequency counts are unweighted. 

2.10 Ethical considerations 

Individual informed consent was sought from all respondents before interviews were conducted. 

Before each interviewee was asked to give informed consent, the interviewer gave a brief description 

of the study objectives, the data collection procedure, the expected benefits, and the voluntary 

nature of participation at all stages of the interview. Community consent was obtained with the 

village and commune leaders prior to the scheduled visit to the study villages for data collection, 

informing them of the purpose and procedures involved and obtaining their agreement. Data was 

kept anonymous (no names collected) and stored securely both during and after data entry. 

The consent process, including three pages of information sheets, two pages of consent forms and 38 

pages of the questionnaire were approved by the Ethics Committee of the Department of Disease 

Control of the Thai Ministry of Public Health (DDC-EC Ethics Submission code8/57-677). 
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Issues to consider for the interpretation of the results: 

Representativeness: The intention of this data collection was to obtain information from households 

on malaria indicators that would be statistically representative of the population living in areas with 

on-going malaria transmission in Thailand. In order to achieve such representativeness, the sampling 

methodology involved a two-stage cluster sampling which is similar to those used in standard 

national surveys such as Multiple Indicator Cluster Surveys (MICS) and Demographic Health Surveys 

(DHS). 

Accessibility: Out of the 83 clusters, 85.5 percent (n=71) had any household replaced because 

householders were absent on three different visits. The average number of households replaced was 

4.0 (ranging from one to 11) of the 20 households total in each cluster. Household replacement was 

less frequent at the Cambodia border as shown in the table below: 

Table 3.0.1: Summary of household replacements during data collection 

 Overall Myanmar border Cambodia border Remaining 
 (N=83) (N=25) (N=17) provinces 

    (N=41) 

Any HH replacement in cluster 
85.5% 
(71) 

92.0% (23) 64.7% (11) 90.2% (37) 

Mean HH replaced per cluster (where 
any replacements took place) 

4.0 
(1 to 11) 

4.2 
(2 to 11) 

4.0 
(1 to 9) 

4.0 
(1 to 9) 

     

 
Replacements were selected as the household on the right-hand side of the household which needed 

to be replaced, thus were within the same malaria transmission category as the originally selected 

household. The replacement rate observed in this sample was quite high and may lead to a bias in 

the results. However, there were no significant differences between households that were replaced 

and households that were not replaced on key household characteristics and indicators of net use 

and malaria knowledge. Of the households that were replaced, the most common reason for 

replacement was because no one was at home (70 percent), followed by not being able to find the 

selected dwelling (20 percent).  
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Table 3.0.2: Summary of key indicators by household replacement status  

 HH 
Replaced 
N=287 

HH not 
replaced 
N=1,370 

p-value 

 %  %   

Household characteristic 

Proportion of households with more than four members 29.5 28.8 0.83 

Proportion of households with monthly income <5000 baht 82.0 77.5 0.32 

Proportion of households with any migrant 36.8 40.1 0.42 

Proportion of households with any forest-goer 4.6 5.3 0.62 

Malaria prevention 

Proportion of households with any nets 90.5 90.0 0.82 

Proportion of households with any ITN 49.2 51.5 0.57 

Proportion of households with any LLIN 42.4 43.3 0.81 

Malaria knowledge and awareness 

Has ever heard of malaria 97.9 96.0 0.10 

Knows how malaria is transmitted 89.7 92.1 0.36 

Knows one of 3 key containment/elimination messages 63.6 62.8 0.91 

 

3.1 CHARACTERISTICS OF THE SAMPLE 

Table 3.1.1 described the 1,658 households that were sampled in 83 clusters across three geographic 

domains in Thailand: the Thai-Myanmar border provinces, Thai-Cambodia border provinces and all 

remaining malaria risk provinces. Villages eligible to be included in the KAP survey were those with 

ongoing malaria transmission, either perennial (A1) or periodic (A2). Heads of households or primary 

caregivers responded to questions about household characteristics, malaria knowledge and 

awareness, and household net usage.  Characteristics of the household respondents are also 

presented in Table 3.1.1. 

Overall, five percent of households had any migrant and 40 percent of households included an 

individual who travelled to the forest and stayed overnight. The proportion of households with 

forest-goers varied by domain, with a greater proportion of forest-goers in the remaining areas 

compared to the Thai-Myanmar (p=0.006) and Thai-Cambodia areas (p=0.02). A larger proportion of 

households in the Thai-Myanmar area had migrants (16 percent), compared to households along the 

Thai-Cambodia border (p<0.0001) or remaining areas (p<0.0001). Short-term migrants (<6 months, 

M2) were only identified in the Thai-Myanmar border areas sampled.  
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Table 3.1.1: Description of survey demographics ς households (N=1658) 

Characteristics of household 

TOTAL 
(N=1658) 

Domain 1 
Thai-Myanmar 

border 
(N=499) 

Domain 2 
Thai-Cambodia 

border 
(N=340) 

Domain 3 
Remaining 
provinces 
(N=819) 

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

Household headship     

   Male 825 (47%) 275 (51%) 174 (48%) 376 (43%) 

   Female 827 (53%) 223 (49%) 163 (52%) 441 (57%) 

Number of members 

   1 - 2 381 (24%) 128 (28%) 78 (25%) 175 (21%) 

   3 - 4 778 (47%) 225 (45%) 169 (48%) 384 (48%) 

   5 - 7 443 (26%) 134 (25%) 85 (24%) 224 (28%) 

   8+ 56 (3%) 12 (2%) 8 (2%) 36 (4%) 

Mean (range) number of members 3.7 (1-12) 3.6 (1-12) 3.66 (1-9) 3.9 (1-12) 

Monthly household income 

<5000 baht 468 (21%) 188 (33%) 104 (25%) 176 (13%) 

>5000 baht 1188 (79%) 311 (67%) 236 (75%) 641 (87%) 

HHs with any migrant 119 (5%) 110 (16%) 4 (1%) 5 (<1%) 

HHs with any forest-goer 569 (40%) 108 (26%) 81 (26%) 380 (53%) 

HHs with any person reporting fever in 
last two weeks  

325 (20%) 86 (17%) 83 (27%) 156 (18%) 

Characteristics of household respondents TOTAL 
N 

Domain 1 
N (%) 

Domain 2 
N (%) 

Domain 3 
N (%) 

Sex 

   Male 647 (40%) 193 (38%) 144 (41%) 310 (40%) 

   Female 1007 (60%) 305 (62%) 195 (59%) 507 (60% 

Age 

  18 ς 29 years 166 (10%) 64 (11%) 26 (8%) 76 (10%) 

  30 ς 49 years 733 (46%) 215 (44%) 138 (39%) 379 (50%) 

  50+ years 758 (44%) 219 (45%) 175 (53%) 364 (39%) 

Highest education level 

   Never attended school 287 (15%) 180 (29%) 27 (6%) 80 (11%) 

   Primary 945 (58%) 210 (49%) 232 (70%) 503 (59%) 

   Secondary or higher 408 (26%) 101 (22%) 79 (24%) 228 (30%) 

Is responsible for health of household 1599 (97%) 472 (95%) 333 (99%) 794 (97%) 

 

A total of 6,326 people were listed as residents across all surveyed households, including 47 pregnant 

women and 555 children under five years of age. The majority of individuals in households included 

in the survey were Thai nationals, with only 305 M1-type migrants (in Thailand for six months or 

more) and 22 M2-type migrants (in Thailand for less than six months). In addition, the survey 

captured 897 people who were reported to visit the forest overnight and 439 people reported to 

have had a fever within the two weeks prior to the survey. 
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Table 3.1.2: Description of survey demographics ς residents of households (N=6326) 

 TOTAL Domain 1 
Thai-

Myanmar 
border 

Domain 2 
Thai-Cambodia 

border 

Domain 3 
Remaining 
provinces 

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

People surveyed 6326 1849 1264 3213 

Age groups 

0 - 4 years old 555 (9%) 174 (9%) 100 (8%) 281 (10%) 

5 - 14 years old 1187 (19%) 394 (21%) 224 (16%) 569 (20%) 

Male adults, 15+ years  2208 (34%) 619 (34%) 459 (38%) 1130 (34%) 

Female adults, 15+ years 2361 (38%) 657 (37%) 478 (40%) 1226 (37%) 

Sex  

Male 3099 (49%) 909 (48%) 630 (49%) 1560 (49%) 

Female 3205 (51%) 931 (52%) 630 (51%) 1644 (51%) 

Nationality 

Thai 5984 (96%) 1528 (87%) 1255 (100%) 3201 (100%) 

M1 305 (4%) 292 (12%) 5 (<1%) 8 (<1%) 

M2 22 (<1%) 22 (1%) 0 (0%) 0 (0%) 

Ethnicity 

Thai 5112 (84%) 963 (65%) 1240 (100%) 2909 (88%) 

Shan  40 (<1%) 38 (3%) 0 (0%) 2 (<1%) 

Bamar 20 (<1%) 19 (<1%) 0 (0%) 1 (<1%) 

Karen  612 (7%) 591 (23%) 0 (0%) 21 (<1%) 

Mon 92 (<1%) 84 (2%) 0 (0%) 8 (<1%) 

Khmer 2 (<1%) 0 (0%) 12 (<1%) 0 (0%) 

Lao 19 (<1%) 18 (<1%) 0 (0%) 1 (<1%) 

Thai-Malays 260 (6%) 0 (0%) 0 (0%) 260 (11%) 

Other1 131 (2%) 129 (6%) 1 (<1%) 1 (<1%) 

Occupation 

Child/student 2010 (32%) 631 (33%) 382 (28%) 997 (34%) 

Rubber farmer 1060 (22%) 94 (9%) 75 (6%) 891 (36%) 

Other farmer2 1171 (15%) 364 (19%) 443 (32%) 364 (5%) 

Wage labourer 745 (11%) 258 (13%) 181 (17%) 306 (8%) 

Jobless/elderly 387 (6%) 130 (6%) 65 (6%) 192 (6%) 

Merchant 284 (4%) 119 (5%) 49 (5%) 116 (3%) 

Housewife/husband 136 (2%) 47 (2%) 13 (1%) 76 (2%) 

Other 533 (8%) 206 (12%) 56 (5%) 271 (6%) 

Highest education level 

   Never attended school 999 (16%) 514 (25%) 127 (11%) 358 (13%) 

   Primary 3047 (54%) 764 (48%) 653 (59%) 1630 (55%) 

   Secondary or higher 1775 (30%) 416 (26%) 341 (30%) 1018 (32%) 

Pregnant (n=1570 eligible women) 

% pregnant women 47 (3%) 12 (2%) 7 (2%) 28 (4%) 

Risk Groups 

Forest-goers  897 (17%) 152 (11%) 121 (11%) 624 (22%) 

Fever in previous two weeks 439 (7%) 109 (6%) 115 (10%) 215 (6%) 

                                                            
1 Majority of other ethnicities were Lahu (88) or Daraaung (13) 
2 Includes paddy, fruit, cassava, corn, and sugar cane farmers 
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Approximately 17 percent of all individuals surveyed reported to go to the forest, with significant 

differences in proportion of people going to the forest between domains (p=0.032). As shown in 

household-level data, the majority of migrants were found to be in Domain 1. There was also 

evidence for differences in proportion of people with fever in the last two weeks by domain 

(p=0.048), with fever most common in Domain 2.  

3.2 MALARIA PREVENTION 

3.2.1 Household coverage of mosquito nets 

The KAP questionnaire asked households if they owned any net that could be used for sleeping - 

including nets currently in use, nets that remain unused, or nets still in their packaging. The majority 

of households (96 percent, n=1591) owned a net (either in use, unused or still in packaging), with 67 

households owning no nets. Ninety-one percent of households had any net in use, with 82 

households owning nets but not using them. Information on characteristics of nets (e.g. age, type, 

source, etc.) was subsequently requested in reference to nets currently in use.    

 

Figure 3.2.1 shows trends of household ownership of any net, any ITN, and any LLIN in the 2012 TMS 

and the 2015 KAP survey. Overall, in the KAP survey, 90 percent of households used at least one 

mosquito net of any type, 51 percent used at least one ITN and 43 percent used at least one LLIN. 

There was no evidence of any significant change in the overall proportion of households owning at 

least one net of any type, ITN or LLIN between the TMS and KAP surveys. There were significant 

differences when looking at household use of sufficient nets ς defined as one net in use for every 

two members of the households. The proportion of households with sufficient nets decreased from 

79.1 percent (95% CI: 76.0-81.8) in the TMS to 61.7 percent (95% CI: 57.4-65.8) in the KAP survey 

(p<0.001). The proportion of households with sufficient ITNs also decreased from 28.6 percent (95% 

CI: 24.4 ς 33.2) in the TMS to 22.8 percent (95% CI: 19.5-26.5) in the KAP survey (p=0.045). The 

proportion of households with sufficient LLINs decreased from 21 percent to 17 percent between the 

two surveys, but this difference was not significant.  
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Figure 3.2.1: Percentage of households with any net in use by type of net, TMS 2012 and KAP 2015 

 

 

Table 3.2.1 provides information on the percentage of households that used at least one mosquito 

net (any net, an ITN and an LLIN), the average number of nets in use per household, and the 

percentage of households with at least one net in use for every two household members. The 

proportion of households using at least one net was not found to differ significantly between 

domains for each different net category. Households with a migrant resident were more likely to use 

ITNs and LLINs, but this was not statistically significant in adjusted analyses.  

On average, households owned 1.80 nets of any type, 0.81 ITNs and 0.64 LLINs. Households in the 

Thai-Cambodia border area were likely to own more ITNs compared to households in the Thai-

Myanmar border (adjusted p=0.01) and remaining areas (adjusted p=0.008). In adjusted analyses, 

households in the A1 risk area, households with a member who had secondary education, and 

households with at least one migrant were also significantly more likely to own more ITNs and LLINs. 

In adjusted analyses, statistically significant associations were found between Global Fund Round 1 

areas, number of LLINS (adjusted p=0.002) and the use of LLINs in the household (p=0.01).   

Sufficient net use at the household level was low, with 23 percent of households surveyed having at 

least one ITN in use for every two household members and 17 percent having at least one LLIN in use 

for every two household members. In adjusted analyses, households in the Thai-Cambodia border 

area were significantly more likely to have sufficient ITNs compared to households in the Thai-

Myanmar (adjusted p=0.048) and remaining areas (adjusted p<.0001).  Household use of sufficient 

LLINs was more common in A1 risk areas (adjusted p=0.02) and in households with a monthly income 

of less than 5,000 baht (adjusted p=0.02).  
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Table 3.2.1: Household coverage of mosquito nets by background characteristic 

 Percentage of 
households with at 

least one mosquito net 
in use 

Average number of nets 
per household 

Percentage of 
households with at least 
one net in use for every 

two persons 

 Any 
net 

ITN3 LLIN 
Any 
net 

ITN LLIN 
Any 
net 

ITN LLIN 

Total 90.1 51.0 43.1 1.80 0.81 0.64 61.7 22.8 16.8 

Domain 

Thai-Myanmar 88.6* 50.7 43.3 1.73* 0.84* 0.70 61.7* 26.8* 21.0 

Thai-Cambodia 94.5* 52.8 36.1 2.00* 1.02* 0.63 74.0* 33.0* 18.5 

Remaining areas 89.2 50.5 45.9 1.75* 0.70* 0.61 56.6* 16.1* 13.5 

Malaria transmission 

A1 (perennial) 92.8 56.5 48.6 1.86* 0.91* 0.75* 63.4 25.3 20.2* 

A2 (periodic) 87.2 45.1 37.2 1.73* 0.70* 0.53* 59.8 20.1 13.1* 

Global Fund round 10 area 

Yes 90.3 52.5 44.6* 1.83 0.83 0.66* 61.5 23.3 17.3 

No 87.9 32.2 24.0* 1.79 0.53 0.34* 64.6 15.4 9.7 

Monthly household income 

<5000 baht 94.2* 56.2 48.4 1.66 0.86 0.70 68.0 30.7 23.7* 

>5000 baht 88.9* 49.7 41.8 1.83 0.80 0.63 59.6 20.7 14.9* 

Secondary education in household 

No 91.2 49.6 42.3 1.52* 0.71* 0.58* 68.0* 26.1 19.9 

Yes 89.4 51.9 43.6 1.96* 0.87* 0.68* 59.9* 20.8 14.9 

HHs has any migrant 

No 89.8 50.0 42.2 1.78* 0.78* 0.62* 62.3 22.6 16.7 

Yes 94.7 71.4 61.4 1.99* 1.25* 0.97* 49.3 26.7 18.9 

Use of alternate prevention methods (IRS or screen) 

No 91.3 51.7 44.3 1.80 0.80 0.63 63.1 23.3 16.9 

Yes 88.3 50.0 41.4 1.79 0.82 0.65 59.6 22.0 16.6 
*p<0.05 in regression analysis adjusting for domain, risk category, Global Fund R10 area, income, household level of secondary education 

and whether HHs had any migrants 

Sixty percent of households had nets in the household that were still in their packaging or not in use. 
Households had an average of 1.19 nets in the house that were not being used (range: 0-13), 
indicating that most households do not tend to store large numbers of nets in anticipation of future 
need. However, as seen in Table 3.2.2, households that had no net in use or had insufficient nets of 
any type did have other nets in the household that were not in use. Among households with 
insufficient nets, there were no differences in perceptions of malaria risk between households with 
nets that were unused or still in packaging compared to households without these nets. The KAP 
questionnaire was not designed to capture information about type, size or source of the unused nets. 

   

  

                                                            
3 An insecticide-treated net (ITN) is a factory treated net that does not require any further treatment (LLIN) or a 
net that has been soaked with insecticide within the past 12 month 
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Table 3.2.2: Summary of unused nets in households with no nets or insufficient nets  

Number of extra nets 
in household 

No net in use 
(n=149) 

Insufficient nets of 
any type 
 (n=650) 

Insufficient ITNs 
(n=1253) 

Insufficient 
LLINs 

(n=1360) 

One 27 (18%) 166 (24%) 301 (25%) 325 (25%) 

Two 28 (20%) 145 (23%) 291 (23%) 316 (23%) 

Three 18 (14%) 57 (9%) 102 (8%) 116 (8%) 

Four or more 9 (6%) 48 (5%) 89 (5%) 98 (5%) 

3.2.2 Details and sources of mosquito nets in use 

The KAP survey asked detailed questions about nets in use in each household. Across all households 

included in the survey, 3,029 mosquito nets were identified as in use, with 2,793 nets reportedly in 

use the previous night. Approximately half of all nets in use were conventional, untreated types, and 

half were insecticide treated (either long-lasting insecticide-treated or treated within the previous 

year).  

Approximately 70 percent of all nets in use were less than two years old, with few nets older than 

three years currently in use (12 percent). A greater proportion of ITNs observed were less than two 

years old (82.3 percent) compared to conventional (60.2 percent), and the majority of ITNs (83.5 

percent) came from a free source. This suggests that households that use ITNs replace these nets 

every few years, likely from free sources such as a net distribution campaign. Over 96 percent of 

conventional nets observed in use were purchased from shops, markets, or roaming sellers. 

Conventional nets were also more likely to be larger (e.g. sized for more than two persons), 

suggesting that individuals may prefer to purchase larger sized nets.  

Reported washing of both conventional and ITNs was frequent ς close to 50 percent of households 

washed their nets at least once a month. Overall, 16 percent of households reported that they never 

washed their nets.  
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Table 3.2.3: Details of nets observed in 2015 KAP survey, by type of net 

 Conventional 
 

N=1581 

ITNs 
(including LLINs) 

N=1428 

LLINs 
 

N=1128 

Total 
 

N=3,009 

 N % N % N % N % 

Source of net 

Free 60 3.1 1177 83.5 1122 99.7 1240 39.3 

Purchased 1508 96.2 250 16.5 5 0.3 1775 60.3 

Other 10 0.7 1 0.1 1 0.1 11 0.4 

Age of net 

Less than two years 959 60.2 1178 82.3 987 87.6 2148 70.2 

More than two years 612 39.8 248 17.7 139 12.4 868 29.8 

Size of net 

Single size/hammock 102 7.3 81 6.7 75 7.8 184 7.0 

Two persons 340 19.7 826 52.8 754 60.4 1171 34.5 

More than two persons 1137 73.0 520 40.4 299 31.8 1671 58.5 

Frequency of washing 

Weekly or every two 
weeks 

344 22.5 214 14.6 150 13.7 562 18.7 

Monthly 485 31.8 374 30.1 284 28.5 868 31.2 

Every 2-3 months 381 24.4 313 20.9 232 19.5 697 22.8 

Twice per year 125 7.1 89 5.8 60 5.2 214 6.4 

Once a year or less 84 3.9 62 3.6 43 2.9 148 4.0 

Never 139 10.3 371 24.9 357 30.2 511 16.8 

3.2.3 Indoor residual spraying and other household prevention methods 

Households were asked whether they used mosquito wire screens, chemicals to repel mosquitos, or 

whether the interior walls of their dwelling had been sprayed to protect against mosquitoes during 

the 12-month period before the survey.  

Figure 3.2.2 shows trends of household use of wire screens, chemicals and indoor residual spraying in 

the 2012 TMS and the 2015 KAP survey. There was a significant increase in the number of 

households using chemicals to repel mosquitos from 35.4 percent (95% CI: 31.5 ς 39.4) in the TMS 

survey to 57.1 percent (95% CI: 53.4% - 60.6%) in the KAP survey. There were no significant 

differences in coverage of wire screening or insecticide residual spraying (IRS) between the two 

surveys. There was also no change in the proportion of households with at least one ITN and those 

who had sprayed with IRS within the last 12 months.   
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Figure 3.2.2: Percentage of households with other vector control methods, TMS 2012 and KAP 2015 

 

Overall, the KAP survey showed that use of wire mosquito screens was rare, with only 6 percent of 

households having any screens. However, use of mosquito screens varied by domain with households 

in the Thai-Myanmar and Thai-Cambodia border areas being significantly more likely to use screens 

compared to the remaining areas (adjusted p=0.003 and p=0.007, respectively). Households with a 

monthly income over 5,000 Baht were also significantly more likely to have wire screening on their 

windows or doors than those with income less than 5,000 Baht (7.6 percent vs 1.3 percent, adjusted 

p<0.001). Households with wire screens were significantly less likely to use any ITN (34.7 percent 

compared to 52.2 percent in households without wire screens, p=0.03) and were marginally less 

likely to state that they felt at risk of malaria (48 percent compared to 62 percent in households 

without wire screens, p=0.06).  

Indoor residual spraying was reported to have taken place in approximately one-third of surveyed 

households. Households in the Thai-Myanmar border area were significantly more likely to have had 

their house sprayed in the past year compared to households in the remaining areas (adjusted 

p=0.01). Wealthier households (adjusted p<.0001) and those in the A1 risk area (p=0.002) were also 

more likely to have had IRS in the past year.  

Overall, 68.5 percent of households had at least one ITN or were sprayed by IRS within the last 12 

months. More than 900 households were covered by both methods. In adjusted analyses, 

households in the A1 risk area were significantly more likely to be covered by an ITN or IRS within the 

past 12 months (adjusted p=0.001). A little more than half of all households had at least one ITN for 

every two people or were sprayed with IRS within the last 12 months (51.2 percent).   
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Table 3.2.4: Household coverage of mosquito screens, chemicals and IRS (n=1658) 

 % of HHs 
using wire 

screen 

% of HHs 
using 

chemicals 
to keep 

mosquitos 
away 

% of HHs 
with IRS in 

past 12 
months 

% of HHs 
with at 

least one 
ITN and/or 
IRS in the 
past 12 
months 

# of HHs 

Total 6.3 57.2 37.2 68.5 1658 

Domain 

Thai-Myanmar 9.4*  54.5 51.2* 77.8 499 

Thai-Cambodia 8.2*  58.2 28.6* 65.7 340 

Remaining areas 3.6*  58.5 32.2* 64.0 819 

Malaria transmission 

A1 (perennial) 5.3 53.9 49.0* 78.2* 860 

A2 (periodic) 7.4 60.8 24.4* 58.1* 798 

Global Fund round 10 area 

Yes 6.3 56.9 38.4 70.3 1498 

No 6.0 61.8 21.7 45.8 160 

Monthly household income 

<5,000 baht 1.3*  48.2 30.1* 71.4 468 

>5,000 baht 7.6*  59.7 39.1* 67.9 1188 

Secondary education in household 

No 3.5 49.3* 38.5 69.2 634 

Yes 8.0 62.0* 36.4 68.1 1024 

HH has any migrant 

No 6.6 57.1 36.3 67.4 1531 

Yes 0.0 58.8 51.7 88.9 119 
*p<0.05 in regression analysis adjusting for domain, risk category, Global Fund R10 area, income, household level of secondary education 

and whether HHs had any migrants 

3.2.4 Access to mosquito nets 

άAccess to an ITNέ is defined as the proportion of people that could sleep under an ITN if each ITN in 

use in the household was used by up to two people. Table 3.2.5 shows the percent distribution of the 

de facto household population by number of ITNs in use in the household, according to the number 

of persons who stayed in the household the night before the survey.   

Out of the 5,886 individuals who stayed at home the night before the survey, only 39 percent had 

access to an ITN. Forty-four percent of the population slept in households with no ITNs, and 

therefore were not able to use an ITN. Access to an ITN was not significantly associated with the 

number of people sleeping in the household the night before the survey.        
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Table 3.2.5: Access to an insecticide-treated net 

 # of persons who stayed in households the night before the survey  

Number of ITNS 1 2 3 4 5 6 7 8+ Total 

0 66.9 53.2 53.8 45.3 42.5 31.6 30.7 24.0 44.5 
1 30.0 35.0 27.2 32.7 25.7 34.6 19.4 37.8 30.1 
2 2.4 10.3 15.2 17.1 16.0 16.3 10.9 20.8 15.2 
3 0.6 1.5 3.7 3.7 13.3 15.1 21.0 11.8 7.9 
4 0.0 0.0 0.2 1.2 1.5 1.7 16.2 3.1 1.8 
5 0.0 0.0 0.0 0.0 0.9 0.0 1.6 2.5 0.4 
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Number 111 686 1287 1344 1115 642 350 351 5886 

Proportion with 
access to an ITN  

33.1 46.8 37.2 38.4 38.9 39.9 47.7 32.8 39.4 

3.2.5 Use of mosquito nets in the previous night by household inhabitants 

The TMS and KAP questionnaires asked about use of mosquito nets by household members during 

the night prior to the survey. Figure 3.2.3 shows the trends for usage of nets in the TMS and KAP 

surveys, by net type.   There were significant increases in usage for across all types of nets, including 

ITNs and LLINs.  Use of an ITN by household members increased significantly from 28.7 percent (95% 

CI: 24.2 ς 33.7) in 2012 to 38.5 percent (95% CI: 33.7 ς 43.4%) in 2015. Individual use of LLINs almost 

doubled from 18.9 percent in 2012 (95% CI: 15.4 ς 22.9) to 30.4 percent (95% CI: 26.3 ς 34.9) in 2015 

(p=0.0002). 

Figure 3.2.3: Percentage of individuals who slept under nets the previous night, TMS 2012 and KAP 2015 

 

 

Table 3.2.6 presents reported use of mosquito nets by household members the night prior to the 

survey. A total of 5,886 individuals spent the previous night in surveyed households. In adjusted 

analyses, net use was found to be significantly different by age group. Use of ITNs and LLINs was 

significantly lower in children under five compared to children 5-14 years of age or adults 15 years 
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and older. Considering that children under age five are considered the most vulnerable to severe 

complications of malaria infections, this is an area for improvement. Individuals living in households 

with a lower monthly income were also significantly more likely to use ITNs (adjusted p=0.036) and 

LLINs (adjusted p=0.01). M1 and M2 migrants were significantly more likely to use ITNs and LLINs 

compared to Thai nationals (adjusted p=0.004 and 0.02, respectively). People living in areas covered 

by Global Fund Round 10 activities were also significantly more likely to have slept under a LLIN 

during the previous night (p=0.01). Although few pregnant women were covered in the survey, ITN 

use among pregnant women surveyed was low, at 15 percent (95%CI: 6 percent to 32 percent).  

Use of ITNs was also significantly lower among forest-goers compared to those who do not go to the 

forest. Note that this represents net use behaviour at home, and the behaviour of forest-goers may 

differ when they stay in the forest overnight.   

Net use is significantly higher among households with sufficient nets, meaning at least one net for 

every two people: 93.4 percent of individuals living in households with sufficient ITNs sleep under 

ITNs, compared to 25.1 percent of individuals in households without sufficient ITNs (p<0.00001). This 

suggests that the availability of nets is crucial to achieving high coverage. Approximately eight 

percent of individuals sleeping in households with sufficient LLINs were observed to not sleep under 

LLINs. In analyses adjusted for age, sex and income, these individuals were more likely to live in 

smaller households (defined as four people or fewer) and in households without IRS, compared to 

individuals who did sleep under LLINs (adjusted p=0.01 and p=0.045, respectively).  
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Table 3.2.6: Use of mosquito nets in previous night by persons in the household 

 Household population Household population 
in households with at 

least one ITN 

 % who 
slept 
under 
any 
net 

% who 
slept 
under 
an ITN 

% who 
slept 

under an 
LLIN 

% who slept 
under an ITN 

or in a 
dwelling 

sprayed with 
IRS 

Number % who 
slept 

under an 
ITN  

Number 

Total 85.1 38.5 30.4 61.4 5886 69.3 3309 

Domain 

Thai-Myanmar  83.3* 41.4 34.8 72.6 1753 75.5* 1024 

Thai-Cambodia  90.8*  45.4  26.8  60.7 1180 79.0* 650 

Remaining areas 84.1  34.3  29.4  55.3 2953 62.2* 1635 

Malaria transmission 

A1 (perennial) 88.0 42.9 34.7 71.3* 3110 70.0 1945 

A2 (periodic) 81.9 33.5 25.6 50.2* 2776 68.5 1364 

Global Fund round 10 area 

No 82.6 23.8 14.0* 37.8 573 71.1 223 

Yes 85.3 39.6 31.7* 63.2 5313 69.3 3086 

Monthly household income 

<5,000 baht 89.6* 47.8* 39.8* 63.4 1452 77.9 928 

>5,000 baht 84.2* 36.5* 28.4* 61.1 4427 67.2 2378 

Age 

Less than five years 86.6 32.4* 24.9* 59.9* 544 56.4* 315 

5 - 14 years 87.5 46.7* 39.0* 66.4* 1146 76.3* 679 

15 years or more 84.3 37.0* 28.8* 60.2 4196 69.0* 2315 

Sex 

Male 84.5 38.9 31.2 62.9 2854 69.4 1606 

Female 85.7 38.1 29.7 60.1 3010 69.2 1691 

Nationality 

Thai 85.0 37.7* 29.7* 60.7 5573 68.8 3082 

M1/M2 migrant 89.5 60.1* 51.1* 78.2 299 79.4 222 

Any HH member with secondary education  

No 88.0* 41.5 34.9 65.2 1833 73.6 1069 

Yes 83.9* 37.2 28.5 59.7 4053 67.4 2240 
*p<0.05 in regression analysis adjusting for domain, risk category, Global Fund R10 area, income, age group, household level of secondary 

education, migrant status 

Figure 1 illustrates the breakdown of net use observed in the survey, from net availability in the 

household to net use by individuals. In households that own at least one ITN or LLIN, some 

individuals opt to sleep under conventional nets or not use any net in the previous night. In 

households that own at least one ITN, 69 percent of individuals slept under an ITN the night before 

the survey. Similar to observed overall trends in net use, children under five in these households 

were significantly less likely to sleep under an ITN compared to children 5-14 years or adults 15 years 

and older.  
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Figure 3.2.4: Breakdown of net use by households and individuals, 2015 KAP survey 

 

 

Sixty-six percent (n=1099) of households reported that every member of their household used a net 

in the previous night. Among those households where there was an individual who did not sleep 

under a mosquito net on the previous night, the most common reason from residents of the Thai-

Myanmar and Thai-Cambodia areas was that they were not at home. In the remaining areas, the 

most common reason was due to feeling hot or uncomfortable when using nets. Concerns about 

adverse effects (including rash or irritation, burning pain, and smell) were rare, and few households 

reported that available nets were too small or insufficient in number. Some individuals also reported 

that they had no nets.  
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Figure 3.2.5: Reasons for not using nets the previous night among households with any kind of net, 
(N=1658) 

Multiple responses possible 

 

3.3 MALARIA KNOWLEDGE AND AWARENESS  

The 2015 KAP survey assessed general knowledge about malaria among household respondents, who 

were asked if they had ever heard of malaria. If they responded yes, they were asked a series of 

questions about their knowledge of both signs and symptoms and causes and preventive measures.  

3.3.1 Knowledge of malaria 

The 2015 KAP survey shows significant advances have been made in the knowledge of malaria 

transmission and key containment and elimination messages, suggesting that BCC strategies have 

been successful in key areas.   

The proportion of households where the respondent had heard of malaria increased from 84 percent 

to 96 percent from 2012 to 2015 (p<0.0001), with very few respondents (n=19) requiring an 

alternative word prompt in the 2015 KAP survey. There was also a significant increase in the 

proportion of respondents who felt at risk of malaria, from 44.8 percent in 2012 to 61.5 percent in 

2015 (p<0.0001).  

The proportion of respondents who knew that malaria was transmitted by mosquitoes or was caught 

by staying overnight in the forest almost doubled from 48.4 percent in 2012 to 91.6 percent in 2015 

(p<0.0001). Furthermore, the proportion of respondents who knew at least one key containment or 

elimination message (to sleep under an ITN, to go for blood testing if suspected of having malaria, to 
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complete antimalarial treatment) more than doubled from 29.1 percent in 2012 to 62.8 percent in 

2015 (p<0.0001).   

It was surprising to note that while the knowledge of malaria, including the transmission mode and 

prevention methods, was quite high, there was a significant decrease in the proportion of 

respondents who said they had heard or seen a malaria message in the last six months (44 percent in 

2012 to 32 percent in 2015). This may suggest that individuals retain BCC messages, even if they do 

not remember the mode or source of communication.   

Figure 3.3.1: General knowledge and awareness of malaria, TMS 2012 and KAP 2015 

 

Knowledge of malaria among the households surveyed was widespread, with 96 percent of 

respondents having heard of malaria. However, only one-third overall reported that malaria was one 

of the top three reasons for fever and 60 percent reported they felt they were at risk of malaria. 

Other common reasons for fever cited were influenza (54.8 percent) and dengue (19.7 percent). 

Out of those respondents who had heard of malaria, close to 70 percent of respondents mentioned 

fever as a main symptom of malaria. Chills and headache were also reported at similar levels (71 

percent and 60 percent, respectively). Most respondents could name more than one sign of malaria: 

34 percent could name all three signs, and 53 percent could name two signs.  Considering that few 

individuals consider malaria to be one of the three leading causes of fever, it is important that 

individuals are aware of the range of symptoms that may be experienced by people with malaria to 

ensure that diagnosis and treatment are sought from an appropriate provider.  

Table 3.3.1 shows trends background characteristics across key knowledge indicators. Respondents 

living in Domain 3 (remaining areas) were more likely to feel at risk of malaria and report ITN as a 

prevention method compared to households in the Thai-Myanmar and Thai-Cambodia areas 

(p<0.01). In adjusted analyses, respondents who had no education reported significantly lower levels 

of knowledge about malaria signs, transmission, and general prevention methods when compared to 
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those who had primary or secondary and higher levels of education. However, respondents with no 

education were significantly more likely to specifically report ITN as a prevention method compared 

to those with primary (adjusted p=0.001) and secondary or higher education (adjusted p=0.001), 

perhaps as a result of BCC messages targeted to this group. Sixty- seven percent of respondents who 

live in A1 villages said they were at risk of malaria, suggesting that more concentrated efforts may be 

needed to ensure that individuals living in the A1 perennial risk area understand the risks for malaria.  

Table 3.3.1: Household respondentsΩ knowledge of malaria, if ever heard of malaria (n=1,572) 

 Feels 
at 
risk  

% 
who 
name 
fever 
as a 
sign  

% who 
reported 
mosquito 
bites and 
staying in 
forest as 
cause of 
malaria 

% who 
report 
nets 
(preventi
on) 

% who 
report 
nets + 
other 
method 
(preventi
on) 

% who 
report 
ITN 
(preventi
on) 

% who 
report 
recurrent 
illness as 
outcome 
of non-
complete 
treatment 

# of 
people 

Total 61.5 69.5 91.6 83.5 36.7 14.1 81.8 1,572 

Domain 

Thai-Myanmar 54.3* 66.4* 89.1 81.8 36.8 11.1* 73.1 470 

Thai-Cambodia 53.3* 57.8* 94.1 84.6 39.5 4.0* 84.0 326 

Remaining areas 68.9* 76.1* 92.2 84.1 35.5 19.9* 85 776 

Malaria transmission 

A1 (perennial) 67.5* 72.6 91.0 86.3 38.2 14.4 84.1 815 

A2 (periodic) 54.9* 66.0 92.3 80.5 35.0 13.7 79.1 757 

Global Fund round 10 area 

No 48.2* 69.0 94.5 73.5 34.1 13.7 71.6* 156 

Yes 62.5* 69.5 91.4 84.3 36.9 14.1 82.5* 1416 

Sex 

Male 68.2* 71.1 94.9* 85.3 37.3 15.2 82.8 627 

Female 56.9* 68.5 89.4* 82.3 36.1 13.3 81.0 941 

Monthly household income 

<5,000 baht 49.6* 61.4 84.8 81.9 33.7 15.7 67.1* 428 

>5,000 baht 64.4* 71.5 93.4 83.9 37.3 13.7 85.5* 1142 

Age of respondent 

18 ς 29  66.2 65.1 87.4 84.0 34.0 16.3 79.2 158 

30 ς 49  65.0 75.8 93.6 85.8 40.6 16.1 84.7 704 

50 or more  56.5 63.7 90.5 81.0 33.0 11.4 79.0 709 

Highest education level 

None 58.2 57.3* 74.8* 72.4* 20.6* 22.6* 62.3* 259 

Primary 59.5 68.5* 93.7* 83.7* 37.1* 12.5* 84.3* 900 

Secondary or 
higher 

68.2 79.6* 96.4* 89.8* 44.7* 12.9* 86.7* 395 

HH has any migrant 

No 61.7 70.0 92.4 83.9 36.9 13.6 83.2 1450 

Yes 60.1 61.2 76.5 77.7 32.4 24.4 56.1 114 
*p<0.05 in regression analysis adjusting for domain, risk category, Global Fund R10 area, household income, sex, highest education level 

While 80 percent of households who had heard of malaria mentioned mosquito nets as a malaria 

prevention method, only 14 percent also named ITNs specifically as a malaria prevention tool. 

Knowledge of additional malaria prevention tools such as the use of repellents, coils or sprays was 

much lower (37 percent). Environmental control was mentioned by a minority of households, with 
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some possible confusion with dengue prevention approaches ς emptying standing water and using 

Abate granules in water containers.  

When asked to name the benefits of ITNs compared to untreated nets, 77 percent of respondents 

who had heard of malaria mentioned that ITNs repel or kill mosquitos. Only 6.8 percent of 

respondents specifically mentioned preventing malaria as a benefit of ITNs.  

3.3.2 Exposure to malaria messages 

While key malaria knowledge indicators were high, only 32 percent of households reported receiving 

any information on malaria in the previous six months. Figure 3.3.2 presents recall of specific BCC 

messaging among those who reported receiving any information on malaria in the previous six 

months. Close to 50 percent of respondents reported seeing/hearing messages about the 

importance of sleeping under an ITN. Approximately one-third of all respondents reported hearing 

the message that they should go for a blood test if malaria is suspected, but fewer respondents 

recalled hearing that they must complete antimalarial treatment if they tested positive for malaria 

(6.5 percent). Respondents who remembered seeing/hearing messages about ITN use were more 

likely to name ITN as a prevention method compared to respondents who did not recall hearing such 

messages (23.9 percent versus 11.9 percent, p=0.03).   

Figure 3.3.2: Content of message if received any information in previous 6 months, by source (N=531) 

Multiple responses and sources possible 

 

Regardless of message recall, the most common sources of information in the previous six months 

were a village health volunteer /malaria post or malaria clinic, and public health centre or hospital. 

Relatively few individuals reported hearing or seeing information from mass media such as radio, 

television or community broadcast. A larger proportion of those who received a malaria message 

from the village health volunteer/malaria post/malaria clinic cited sleeping under an ITN and going 

for blood testing as the message they had seen or heard compared to those receiving information 
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from other sources. When asked about preferred sources of information, the sources were similar to 

those most reported as where they already receive information: malaria post/border malaria post 

staff and the public health facilities. It appears that interpersonal communication with health 

professionals is the favoured source of information on malaria, rather than mass media approaches.  

While it is challenging to directly assess the impact of BCC messaging on malaria prevention 

behaviours due to other contextual factors, it is worthwhile to explore if, at a survey-wide level, use 

of mosquito nets differs among those with knowledge of ITNs and those who received malaria 

information about nets. In analyses adjusted for demographic factors, knowledge of ITNs as a 

prevention method, and knowledge of the vector control benefits of ITNs, is significantly associated 

with household coverage of ITNs (adjusted p<0.0001 for both). Knowledge and awareness of the use 

of ITNs as a prevention method, or the benefits of ITNs over untreated nets, were not found to be 

significantly associated with the coverage of sufficient ITNs at the household level. This may suggest 

that the main barriers to coverage of sufficient nets at the household level are not behavioural, but 

are dependent more on access to sufficient ITNs.  

Table 3.3.2: Association between knowledge of BCC messages and household coverage of ITNs  

 Any ITN Sufficient ITN 

 % Adjusted 
p 

% Adjusted p 

Knowledge of nets as prevention method 

Yes 49.4 
0.14 

22.7 
0.94 

No 54.7 22.8 

Knowledge of ITNs as prevention method 

Yes 75.6 
<.0001 

26.0 
0.22 

No 46.7 22.1 

Named preventing malaria as benefit of ITN     

Yes 48.2 
0.41 

20.6 
0.51 

No 51.1 22.9 

Named killing/repelling mosquitos as benefit of ITN 

Yes 55.1 
<.0001 

24.0 
0.13 

No 36.9 18.6 

If heard message in last six months, content of message was to sleep under ITN 

Yes 54.6 
0.047 

21.8 
0.39 

No 46.8 21.1 
*p value adjusted for domain, risk category, income level, Global Fund Round 10 area, highest education level in household 
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3.4 MANAGEMENT OF FEVER AND MALARIA  

The 2015 KAP survey collected information from individuals who had fever in the two weeks 

preceding the survey and, among those individuals with fever, the percentage who sought treatment 

or advice (ever or within 48 hours) and the percentage of these individuals who had a malaria blood 

test.  

Since 2012, there was no difference in the proportion of individuals with fever who sought treatment 

or advice. However, there was a significant increase in the proportion of individuals who received a 

malaria test if they sought treatment, from 15.9 percent (95% CI: 11.6% - 21.3%) in the 2012 TMS to 

24.8 percent (95% CI: 17.4% - 34.0%) in the 2015 KAP (p=0.006).  

Figure 3.4.1: Management of fever and malaria, TMS 2012 and KAP 2015 

 

Among all individuals captured in the KAP survey, seven percent reported experiencing fever during 

the two weeks preceding the survey. The prevalence of fever was highest in children under five 

compared to children 5-14 years (p<0.001) and adults older than 15 (p<0.001). There was weak 

evidence of a difference in proportion of people with recent fever between domains (p=0.05), with 

highest fever rates in the Thai-Cambodia border area (10.1 percent). None of the female respondents 

who were pregnant at the time of the survey noted that they had any fever in the preceding two 

weeks.  

Among individuals with fever, 70 percent sought treatment or advice for fever in the two weeks 

preceding the survey. The proportion of those with fever who sought any treatment was lower in the 

Thai-Cambodia border areas than in the Thai-Myanmar (p=0.005) and the remaining areas (p=0.007), 

with only 53.6 percent of those with fever in the Thai-Cambodia domain reporting to seek treatment. 

Adults were less likely to seek treatment compared to children under five (p=0.003) and children 

aged 5-14 (p<0.001).  Forest-goers, a high risk group, were also less likely to seek treatment 

compared to those who did not go to the forest (p=0.02).   
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The majority of individuals (75 percent) sought treatment at a public hospital while the next most 

common source for treatment were private clinics, hospitals, drug stores or vendors (19 percent) ς 

less than three percent went to a malaria clinic or malaria post/border malaria post for treatment. 

Respondents residing in the Thai-Myanmar and Thai-Cambodia areas who sought treatment were 

more likely to go to at a public hospital (83.1 percent and 89.3 percent, respectively) compared to 

those from the remaining areas (63.7 percent).  

Among those who sought treatment, only 25 percent had a malaria diagnostic test. Males were 

found to be more likely to receive a blood test for malaria. It was found that a higher proportion of 

people who accessed public health services received a malaria test compared to those attending 

private health services (24.9 percent and 10.9 percent, respectively, p=0.027), suggesting that 

malaria testing practices in the public and private sector may differ. However, it should be noted that 

these are all febrile individuals, and the survey did not consider additional symptoms, which may 

have influenced the differential diagnosis, by health care providers. It is also possible that the febrile 

individuals themselves self-select where to seek care according to what they suspect is the cause of 

their fever.  

The majority of individuals who had a blood test for malaria went to the public hospital for testing 

(74 percent). Out of those with a blood test, two individuals received a positive result (2.3 percent). 

Given the small number of individuals surveyed with a positive blood test for malaria, findings on 

type, timing and source of antimalarial medicines are not shown. Seven individuals were found to 

have taken antimalarial drugs without a malaria test or diagnosis.    

Table 3.4.1: Prevalence, treatment seeking, and diagnosis of individuals with fever 

 All persons Persons with fever Persons who sought treatment 

Background 
Characteristic 

% with 
fever in 

the 
past 2 
weeks 

# of 
per-
sons 

% who 
sought 
advice 

or 
treat-
ment 

% who 
sought 

advice or 
treatment 
within 48 

hours 

# of 
per-
sons 

% sought 
treat-

ment at 
public 

hospital 

% sought 
treat-

ment in 
private 
sector 

% who 
had a 

malaria 
blood 
test 

# of 
per-
sons 

Total 7.0 6326 70.2 37.6 439 74.7 19.0 24.8 318 

Domain 

Thai-Myanmar 6.1 1849 77.8 52.2 109 83.1 11.0 28.2 80 

Thai-Cambodia 10.1 1264 53.6 25.2 115 89.3 7.5 19.7 68 

Remaining areas 6.3 3213 76.3 37.3 215 63.7 28.5 25.1 170 

Malaria transmission 

A1 (perennial) 6.7 3313 76.0 42.9 223 75.4 16.9 25.0 175 

A2 (periodic) 7.3 3013 64.3 32.2 216 73.9 21.6 24.6 143 

Global Fund round 10 area 

Yes 6.7 5706 70.6 38.5 401 74.6 18.8 25.2 293 

No 7.0 620 65.1 25.1 38 77.2 22.8 19.2 25 

Monthly household income 

<5,000 baht 8.2 1621 70.2 30.2 121 86.0 7.9 29.7 91 

>5,000 baht 6.7 4698 70.2 39.6 318 71.6 22.1 23.4 227 

Age  

Less than 5 years 18.3 555 85.0 53.4 95 71.2 20.4 23.7 79 

5 to 14 years 7.5 1187 82.0 44.9 94 73.1 18.9 32.8 78 

15 years or more 5.5 4584 59.7 28.3 250 77.6 18.2 21.5 161 
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 All persons Persons with fever Persons who sought treatment 

Background 
Characteristic 

% with 
fever in 

the 
past 2 
weeks 

# of 
per-
sons 

% who 
sought 
advice 

or 
treat-
ment 

% who 
sought 

advice or 
treatment 
within 48 

hours 

# of 
per-
sons 

% sought 
treat-

ment at 
public 

hospital 

% sought 
treat-

ment in 
private 
sector 

% who 
had a 

malaria 
blood 
test 

# of 
per-
sons 

Sex 

Male 7.3 3099 70.1 38.8 216 75.3 15.5 32.0 156 

Female 6.8 3205 70.2 36.5 222 74.7 22.7 17.1 161 

Highest level of household education  

None 6.4 1722 73.1 31.5 128 68.2 31.8 20.5 96 

Primary 8.0 1429 76.0 39.1 104 77.3 14.0 23.1 81 

Secondary or higher 6.9 3175 65.5 40.0 207 77.0 14.7 28.3 141 

Nationality 

Thai 7.1 5984 70.2 37.9 423 74.6 19.6 24.1 307 

M1/M2 migrant 5.2 327 69.1 28.0 16 79.3 0.0 48.5 11 

Forest-goer 

Yes 5.0 897 46.0 21.2 45 77.1 14.3 27.2 23 

No 7.4 5429 73.5 39.8 394 74.5 19.4 24.6 295 

Figure 3.4.2 presents reasons for not seeking treatment amongst persons with recent fever. The most 

common response was that the illness was not severe while many, particularly in the Thai-Cambodia 

area, reported that they were waiting for the illness to resolve without treatment (self-cure). Few 

respondents noted that lacking money or transport was the reason they did not seek treatment.   

Figure 3.4.2: Reasons for not seeking treatment for fever (N=121) 

Multiple responses possible 
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3.5 FOREST, PLANTATION, GARDEN OR FARM WORKERS  

Visiting and staying overnight in the forest has been identified as one of the major risk factors for 

malaria in Thailand. This section presents data from those individuals who reported that they go to 

the forest, plantation, garden or farm at night.  

Out of the 6326 individuals surveyed, 897 (16.6 percent) stated that they spent time in the forest at 

night. Table 3.5.1 indicates the demographic details of the forest-goers surveyed. More males than 

females were reported to go to the forest, particularly in the Thai-Myanmar area where three-

quarters of forest-goers were male. Very few children travelled to the forest; more than 98 percent 

of forest-goers were fifteen years or older.  In all domains, forest goers made frequent trips (most 

either daily or weekly) to the forest. The most common reason to go to the forest at night was for 

rubber planting. Less common activities cited were picking forest products or hunting (particularly in 

the Thai-Myanmar border areas), raising cows and buffalo.  

Table 3.5.1 Characteristics of forest-goers surveyed in KAP (n=897) 

 Total 
 

Domain1 
Thai -Myanmar 

border 

Domain 2 
Thai - 

Cambodia 
border 

Domain 3 
Remaining 
provinces 

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

Sex  

Male 559 (59.4) 117 (74.2) 78 (59.9) 364 (55.1) 

Female 337 (40.6) 35 (25.8) 43 (40.1) 259 (44.9) 

Age 

0 - 14 years 16 (1.1) 3 (1.3) 5 (2.3) 8 (0.8) 

җмр ȅŜŀǊǎ 881 (98.9) 149 (98.7) 116 (97.7) 616 (99.2) 

Last visit to the forest 

Last night 623 (72.0) 88 (55.8) 91 (75.6) 444 (75.9) 

<1 weeks ago 199 (23.0) 52 (37.4) 25 (22.3) 122 (19.0) 

More than 1 week ago 69 (5.0) 11 (6.8) 5 (2.1) 53 (5.1) 

Frequency for going to the forest 

Every day 532 (64.2) 62 (46.5) 64 (47.4) 406 (72.4) 

Every week 272 (26.2) 70 (44.4) 52 (48.6) 150 (16.8) 

Every month 57 (5.5) 13 (5.5) 4 (3.8) 40 (5.8) 

< Once/month 33 (4.1) 7 (3.6) 1 (0.2) 25 (5.0) 

 

Less than ten percent of individuals who stated they went to the forest at night reported using a net 

or hammock net the last time they were in the forest. Seventy-seven percent of forest-goers who did 

not use a net stated that they were working and not sleeping during the night in the forest, thus did 

not need to use a net. Twenty-six percent of forest-goers who did not use a net in the forest stated 

that it was not necessary.  

Those who travel to the forest were asked if they have other methods to prevent malaria, in addition 

to or in place of mosquito nets (Figure 3.5.1). The most common method used was wearing long 

clothing to protect against mosquito bites (61 percent), with repellent the next most popular (29 

percent). Lower proportions of forest-goers reported using mosquito coils, making smoke to repel 

mosquitoes, or taking herbal or preventative medicines.  
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Use of a net/hammock in the forest decreased from 14 percent in the 2012 TMS survey to 7 percent 

in the 2015 KAP survey. Use of alternate protection methods seem to have increased in recent years. 

From the TMS to KAP surveys, there is strong evidence for the increased use of mosquito coils 

(p=0.005).  

 

Figure 3.5.1: Prevention methods (excluding nets) used when visiting the forest, TMS 2012 and KAP 
2015  
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4.1 Malaria prevention  

There have been marked improvements in the use of mosquito nets by individuals ς the proportion 

of individuals sleeping under an ITN has significantly increased from 28.7 percent in 2012 to 38.5 

percent in 2015.  However, between 2012 and 2015 there was no observed difference in the 

proportion of households using at least one ITN, and more concerning, there was a decrease in the 

proportion of households with sufficient ITNs.  The KAP survey showed that individuals living in 

households with sufficient nets were more likely to sleep under that net - more than 90 percent of 

individuals in households with sufficient ITNs slept under an ITN in the previous night compared to 

only 25 percent in households with insufficient ITNs.  This suggests that the main barrier to net use in 

this population is not behavioural but rather access to nets ς only 39 percent of individuals who 

stayed at home the night prior to the survey had access to an ITN in the household.  

The LLINs that households use were likely obtained through government distribution means - close 

to 100 percent of the LLINs identified were free and 87.6 percent of them had been obtained within 

the last two years.  However, overall LLIN coverage was low (16.8 percent of households had 

sufficient LLINs), and does not reflect the net distribution policy in Thailand to cover one LLIN for 

every 1.8 persons.  It will be critical to examine and understand the barriers in the existing 

distribution system, which may prevent LLINs from reaching recipients in households.  Households in 

A2 transmission areas and with a higher monthly household income were more likely to have 

insufficient LLINs.  This may suggest that free distributions of LLINs are more effectively targeting A1 

areas and poorer households who would otherwise not have the means to purchase nets, or it could 

indicate that households that are more affluent prefer not to keep and use distributed LLINs.  

While access to ITN remains low, the KAP survey shows that households also use conventional nets, 

which have largely been purchased from the private sector.  Ninety percent of households have at 

least one net (of any type) in use and close to 62 percent of households have sufficient nets of any 

type.  The conventional nets observed in the survey tended to be sized for more than two persons 

(73 percent) and a large proportion was purchased within the previous two years (60 percent).  It is 

not known whether households owned conventional nets because they were preferred over ITNs, or 

because they were not able to access ITNs that were freely distributed by the government.  If 

individuals do prefer conventional nets, BCC messages could be used to reinforce messages on the 

treatment of existing untreated nets.  The majority of households also have at least one net that is 

unused or still in packaging.  While the KAP survey was unable to provide details about these unused 

nets (e.g. size, type, and source), it is interesting to note that even amongst households with 

insufficient nets of any type, 61 percent have an extra net that could be used.  A net preference 

survey to examine reasons for purchasing conventional nets, reasons why unused nets are not in use 

and contextual factors influencing the use of ITNs and LLINs will help ensure acceptability and use of 

nets distributed by the government.  These findings will also be integral for building strategies to 

incentivise the ownership and use of treated nets in the future.   

Sleeping under an ITN was more likely amongst individuals from lower income households and 

amongst M1/M2 migrants, suggesting that BCC and net promotion activities targeting high-risk 
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groups are reaching their target.  However, the KAP survey showed that children under five were less 

likely to sleep under an ITN and LLIN compared to older children and adults.  This is especially 

concerning since children are particularly vulnerable to severe complications of malaria infection.  

This is likely related to sleeping spaces and patterns within each household.  Targeted BCC messaging 

highlighting the risk of malaria in children or the distribution of child nets could help address the gap 

in net coverage amongst this high-risk population.    

The KAP survey also found that households frequently wash their nets ς 44.7 percent of ITNs and 

42.2 percent of LLINs were washed at least monthly.  It is expected that repeated net washing may 

have an impact on the efficacy of LLINs depending on the number of times they are washed and the 

method of washing.  Information and guidance about washing should accompany net distribution 

campaigns.     

4.2 Knowledge and awareness of malaria 

The 2015 KAP survey showed significant advances in the knowledge and awareness of malaria since 

2012, suggesting that some BCC messages have been effective and retained in this population. A 

significantly increased proportion of household respondents had heard of malaria, felt at risk for 

malaria and had knowledge of transmission and of at least one key containment or elimination 

message.  

In this survey restricted to villages with perennial or periodic transmission, only 61 percent of 

household respondents reported that they felt at risk of malaria.  The lower perceived risk correlates 

with data indicating that only 33.5 percent of all households reported that malaria is one of the top 

three reasons for fever. Only 34 percent of respondents could name three signs for malaria (fever, 

chills and headache).  While it is understandable that communities do not feel as at risk of malaria 

due to declining transmission over recent years, it is still important that households (particularly in 

the A1 risk area) understand malaria risks and can recognise more serious signs and symptoms of 

malaria.  

Knowledge of ITNs as a prevention method for malaria and knowledge that ITNs kill/repel mosquitos 

was significantly associated with household use of an ITN.  However, knowledge indicators were not 

associated with use of sufficient ITNs at the household level, suggesting that the barriers to universal 

coverage may be related more to access rather than knowledge.   

Only 33 percent of households that had heard of malaria reported that they had received 

information about malaria in the previous six months.  While the last major BCC campaign before the 

survey in Thailand occurred in April 2014 on World Malaria Day, sustained BCC activities take place 

throughout the year in the public health sector and in communities, work places, and schools.  The 

preferred and most common source of information was a village health volunteer or malaria post 

(54.2 percent), or public health centre/hospital (45.5 percent).  When asked to name key 

containment or elimination messages heard within the previous six months, approximately one-third 

of respondents named going for a blood test if malaria was suspected and only 6.5 percent named 

completing antimalarial treatment if they had a positive malaria test.  The low exposure to BCC 

messaging in the previous six months may be due to infrequent contact with BCC providers or 

suboptimal quality of memorable BCC messages.  While knowledge of malaria prevention and 
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transmission is generally high, novel methods to improve the long-term retention and frequency of 

BCC messages should be a priority, especially as the rise of artemisinin resistance underscores the 

importance of parasitological testing and completion of treatment for those found to have malaria. 

4.3 Malaria case management 

Strong evidence showed an increase in the proportion of those surveyed who had recent fever from 

TMS and KAP surveys, though this could be attributed to other underlying causes of fever at the time 

of the survey. While there were no differences in treatment seeking practices amongst individuals 

with recent fever in the 2012 TMS and 2015 KAP surveys, the proportion of such individuals who 

received a malaria test increased significantly from 15.9 percent in 2012 to 24.8 percent in 2015 

(p=0.006), potentially due to increased efforts to train clinicians and health providers on the 

importance of malaria testing.   

The most common place to seek treatment was the public hospital (74.7 percent), with only 14.2 

percent reporting that they sought treatment at either a private clinic, private hospital or drug store. 

Upon seeking treatment, only 24.8 percent of people received a malaria blood test, indicating that 

clinicians did not believe that malaria was the suspected cause of fever for most patients.  Individuals 

who sought treatment through the private health care sector were less likely to receive a malaria 

test, suggesting more efforts to regulate and standardise testing practices in the private sector are 

needed.  Training of health providers in public hospitals should continue to encourage blood testing 

for patients presenting with fever, especially since the detection of parasitaemia will be increasingly 

important in an elimination scenario.   

Among the individuals who did not seek treatment for their fever, the most common reason was that 

they did not think that the illness was severe. Focused BCC messages on recognising the serious signs 

and symptoms of malaria may be needed to ensure that individuals with malaria-type fever do seek 

treatment.   

4.4 Forest, plantation, garden or farm workers 

Overall, 17 percent of people were reported to go to the forest and stay overnight, with travel to the 

forest appearing to be very regular. Forest-goers have a higher risk of being parasitaemic and also 

tend to be poorly connected to routine public health services and interventions.  In the KAP survey, 

individuals who went to the forest at night and reported recent fever were significantly less likely to 

seek treatment compared to non-forest-goers.  Mosquito net use amongst forest-goers was also 

extremely low, with only 6.5 percent of forest-goers using a net on their last visit to the forest.  

Twenty-six percent of these individuals did not believe that sleeping under a net was necessary.  This 

high-risk group requires focused messages around seeking treatment for fever and the importance of 

using a net if sleeping in the forest.  As this population may miss out on BCC messages from mass 

media campaigns or interpersonal communication with health care providers, the use of novel BCC 

methods such mobile technology or SMS messaging may be a way to effectively reach this 

population and deliver appropriate education and BCC messages.        

Many forest-goers actively work through the night, reducing the relevance of bed and hammock nets 

for malaria prevention.  Amongst the forest-goers who stay overnight and did not use a net, 75 
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percent stated they were working overnight and did not sleep.  It is clear that alternative preventive 

strategies are required to ensure adequate protection from mosquito bites for people who are not 

sleeping in the forest.  Many forest-goers are using other methods ς 65 percent stated that they 

were wearing long sleeves and trousers.  BCC messaging targeted to this group should continue to 

reinforce messages to wear long clothing.  Research into the acceptability and effectiveness of novel 

protection methods, such as insecticide-treated clothing or use large-scale repellent squares, is 

necessary in order to plan and direct targeted interventions towards this group.   

4.5 Limitations 

There are a number of limitations to consider while interpreting the results of the 2015 KAP survey.   

Firstly, a number of differences exist between the 2012 TMS and 2015 KAP survey design and 

questionnaire.  As the primary objective of the TMS survey was to provide an estimate of malaria 

prevalence, the 2012 survey oversampled clusters bordering Thailand-Myanmar, which had higher 

malaria transmission and artemisinin resistance issues.  The 2012 survey also made efforts to collect 

data amongst population living in refugee camps, whereas the 2015 survey did not sample 

individuals living in these areas.  However, the 2015 survey made particular efforts to include mobile 

and migrant populations, such as updating household lists to include new, unregistered and informal 

households and temporary visitors.  The proportion of migrants captured in both surveys remained 

low (3.6 percent in TMS compared to 3.8 percent in KAP).  The questionnaire for the KAP survey was 

shortened, thus some data was collected with slightly different types and constructs of questions.  

For example, only one question on wealth was collected in the KAP survey (income) whereas the 

TMS survey collected data on a broad range of household assets, materials for housing and access to 

water and sanitation facilities to construct a wealth index.  Additionally, the 2012 TMS was 

conducted between the months of October  to December, whereas the 2015 KAP survey was 

conducted between January to March.  This represents a slight time lag between the two surveys.  

There may be some differences in the underlying epidemiology of fever, reasons for work amongst 

migrants, and exposure to BCC messages and campaigns that may limit the interpretation of results 

comparing the two survey rounds. 

Secondly, the KAP and TMS surveys were based on the Malaria Indicator Survey tool, which was 

designed to collect information about malaria in an endemic homogenous environment.  Detailed 

information that could be useful in an elimination setting, such as complex BCC messaging, 

information about resistance, questions to target high-risk groups such as economic migrants or 

forest-goers, and outdoor biting, are not generally captured through these surveys.  Knowledge of 

BCC messaging was only collected amongst the main survey respondents, who tended to be the head 

of household (86 percent) and female (60 percent).  Information on individual behaviours (net use, 

treatment seeking practices, etc.) could not be directly correlated to knowledge, which may vary 

significantly amongst household members.  The survey was also not adequately powered to capture 

information on malaria testing, positive malaria cases and treatment considering the prevalence of 

malaria in Thailand.   

Thirdly, there was a high proportion of clusters (85 percent) that had a household replaced because 

householders were absent on three different visits.  This was slightly higher compared to the 2012 

TMS, where 78 percent of clusters had a household replacement.  The top reason given for 
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replacement was that there was no potential respondent at home.  Individuals who spend more time 

away from their households may have had different knowledge, attitudes and practices related to 

malaria that we were not able to capture in this survey. 

Fourthly, the sampling frame of the survey was designed to cover malaria endemic areas in Thailand.  

As this is also the focus of Global Fund Round 10 activities, more than 90 percent of households 

surveyed belonged to areas covered by the Global Fund.  While some comparisons between Global 

Fund Round 10 funded and non-funded areas are presented in the report, the survey was not 

explicitly designed to examine differences between these two geographical areas. 

Lastly, the Bureau of Vector-.ƻǊƴŜ 5ƛǎŜŀǎŜΩǎ classification of areas with A1 and A2 malaria 

transmission changed between the finalisation of the survey sample and the conduct of the survey.  

Thus, by the time survey data were collected, a small number of clusters (n=2) had been reclassified 

as B areas without malaria transmission.  This represents a limited number of households (n=40) and 

should not have any significant impact on overall results.   

 

  



 

52 
 

рΦ Y9¸ w9/haa9b5!¢Lhb{  

1. Addressing potential issues with net distribution systems to ensure high coverage of sufficient 

LLINs in the population  

The KAP survey showed a large gap between net distribution policies (one LLIN for every 1.8 

individuals) and net use at the household level (16.8 percent of households had sufficient LLINs 

in use).  It may be necessary to reassess the net distribution policy to ensure that nets are 

adequately allocated and distributed to final recipients at the household.  Alternative net 

distribution strategies could be considered to ensure the entire population has access to LLINs.  

For example, the distribution of child nets in schools, during vaccination campaigns or routine 

antenatal or child health visits, could help increase coverage and ensure that children under five 

are adequately protected by nets. Village health volunteers can also be deployed more widely to 

distribute nets to households that may have been missed through other distribution methods.      

Many households had nets that were still in packaging or not in use.  The KAP survey did not 

collect detailed information on these nets, but in the future it would be useful to understand 

what types of nets are being kept in reserve and for what reasons.  Future surveys should collect 

information on whether respondents have been exposed to net distribution activities, and 

reasons for not keeping nets that have been distributed by the government.     

2. Conduct a net preference survey examining net preferences to ensure LLINs are acceptable 

and will be used among different risk populations and demographic groups  

 

The KAP survey showed that individuals are more likely to sleep under an LLIN if there are 

sufficient LLINs in the household, suggesting that access was a major barrier in net use.  

However, there may still be other barriers associated with the acceptance and use of LLINs.  The 

use of conventional nets was high amongst households surveyed, making up 63 percent of all 

nets observed.  These nets were primarily purchased from a shop or market.  Approximately 17 

percent of ITNs observed were also purchased.  It will be worthwhile to explore the specific 

desirable attributes of purchased nets (size, texture, hole size, colour or any other attributes) to 

ensure that LLINs meet the inclinations of the population and will be preferentially used 

compared to other nets.  Compelling evidence of net attribute preferences that are linked with 

actual use are expected to ensure that the market landscape for ITNs and LLINs in Thailand 

relate to the actual population preference. It should also be noted that different population 

groups within Thailand may have different preferences, and that these may vary according to 

local environment and climate, family size, and age of individuals.  As Thailand transitions from 

Global Fund eligibility, it will also be useful to examine reasons for purchasing nets, ability and 

willingness to pay for ITNs, as well as the market availability of acceptable ITNs. Understanding 

user needs and preferences could help the design and implementation of alternative methods 

for purchasing nets, such as a discount voucher system.   
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3. Incorporate community level data into routine monitoring and evaluation systems  

 

It is important to use information from routine monitoring as well as studies such as this KAP to 

not only assess progress towards the goal, but also make key management decisions to                                                   

ensure community presence and close collaboration with community leaders and volunteers 

that are enabled for accurate counts of households, sleeping spaces, and the number of nets in 

use.  

For Thailand to achieve the elimination goal, it is vital to incorporate community level data into 

the national monitoring and evaluation system. For example, a net use monitoring card could be 

made operational that is distributed along with the nets. During household visits, volunteers can 

use the monitoring cards to note the number of nets in each household and their condition. This 

will allow efficient, detailed data collection and give individuals more impetus to keep and use 

their nets properly.  At regular intervals, reasons for not using the nets could be analysed, such 

as feeling hot under a net, fear of effects of the insecticide, and non-fixed sleeping spaces. Steps 

to address the barriers that the monitoring data reveal could follow by developing a checklist or 

script to assist volunteers when conducting home visits in an effort to address the gaps 

identified in their BCC strategy.  

4. Target BCC messages to encourage net use and treatment seeking behaviours amongst high-

risk groups identified in the KAP survey  

Findings from the KAP survey indicated that children under five were less likely to sleep under an 

ITN or LLIN compared to older children and adults.  Although few pregnant women captured in 

the survey, ITN use amongst pregnant women surveyed was low at 15 percent (95 percent CI: 6 

percent to 32 percent).  Focused BCC messaging on the importance of sleeping under ITNs 

should be targeted towards these higher-risk groups, potentially through health workers or 

community volunteers during antenatal care visits or routine child health visits.  

Focused BCC messages should also be targeted towards labourers who go to the forest at night, 

who are at higher risk for malaria and less able to access quality healthcare services.  The KAP 

survey found that forest-goers are less likely to seek treatment for fever compared to non-

forest-goers and do not use nets in the forest because they work during the night.  BCC 

messages to this group should focus on the importance of seeking care and receiving a malaria 

test when they have a fever, and using alternative protection methods (such as wearing long 

clothes) while working in the forest overnight.  As forest-goers may have less exposure to 

traditional BCC messaging through mass media campaigns or interactions with health care 

providers, alternative methods to reach this group should be explored (e.g. use of technology or 

SMS to send health education messages).  Engaging workplaces and implementing BCC outreach 

activities within workplace settings could also be a way to effectively reach this population.      
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5. Develop and refine BCC approaches to focus on interpersonal communication from health 

workers in public health facilities and community volunteers, to ensure that messages are 

clear, targeted, and feasible for the population 

The KAP survey demonstrated that awareness of malaria and knowledge of the transmission 

mode of malaria was good, but surprisingly few interviewed individuals reported having seen or 

received any information about malaria in the past six months. Considering the various BCC 

approaches that are ongoing in Thailand, this suggests that either the messaging is not 

sufficiently memorable or frequent enough to be effective. Survey participants stated a 

preference for information on malaria from health professionals, indicating a trust in the public 

health professionals to provide relevant and feasible guidance on malaria. Training health care 

providers at public hospitals, in antenatal care and child health clinics and in the private sector 

on effective interpersonal communication techniques could help optimise the memorability and 

retention of BCC messages.  Ensuring that at-risk villages have a permanent village health 

volunteer adequately trained to deliver health education messages, administer malaria tests and 

dispense treatment.    

6. Review evidence available to determine the impact, feasibility and acceptability of alternative 

personal protection measures such as insecticide treated clothing, mosquito coils, repellent 

patches 

Individuals who work in the forest have been identified as a high-risk group for malaria yet 

current vector control preventive strategies are unsuitable for them.  The majority of forest-

goers actively work throughout the night thus do not use nets for sleeping, and the effectiveness 

of topical repellents is not well proven.  Other protection methods should be directly targeted to 

these individuals who work in the forest at night.  Research studies may be required to 

determine the effectiveness of alternative methods on preventing malaria, such as insecticide 

treated clothing, as well as the acceptability and feasibility of these interventions.  In the future, 

the subsidised sale or distribution of these products can also be integrated with BCC 

interventions, for example, in forest-goer packs that include pamphlets and information on 

malaria, prevention methods, and the need to seek treatment for fever.    

7. Understand the context ŀƴŘ ƪŜȅ ŦŀŎǘƻǊǎ ƛƴŦƭǳŜƴŎƛƴƎ ǇǊƻǾƛŘŜǊΩǎ ŘŜŎƛǎƛƻƴ ǘƻ ǘŜǎǘ ŦƻǊ ƳŀƭŀǊƛŀΣ ŀƴŘ 
enforce standardised malaria testing guidelines in both private and public sectors 

 
While treatment-seeking practices amongst individuals with recent fever were relatively high, 

only 25 percent of those who sought treatment had a malaria blood test.  Due to the declines in 

malaria prevalence, clinicians may perceive that risk for malaria is low compared to other 

competing reasons for fever in the area.  Guidelines for clinical practice should encourage 

malaria testing for all fever cases, with emphasis on ensuring the availability of diagnostics such 

as malaria rapid diagnostic test (mRDTs) at all testing sites.  Increased efforts to train and 

regulate the private sector is also recommended, as the KAP survey found lower malaria testing 

rates in the private sector compared to the public sector.   
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8. Suggested approach for end-line survey to continue monitoring malaria KAP in key risk 
populations in Thailand 
 
While this household survey identified sufficient forest-goers to understand some of the 

changing knowledge, attitudes and practices of those who go to the forest, it only identified a 

small number of self-reported short and long-term migrants. Migrants are also heterogeneous 

populations, therefore to fully understand KAP among various migrant populations; targeted 

surveys may be required to gather representative information. For the end-line survey, it is 

recommended to conduct an additional household survey among A1 and A2 villages to explore 

malaria KAP among the general population and forest-goers, but parallel surveys targeting 

various migrant  and ethnic and hard to reach populations to explore KAP among those groups.  
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Annex 1: Sample Calculation Reference sheet             

 
The sample size estimation is based on predicted ITN usage. 

The required sample size is calculated using the following formula (1):  

    

 nh -- number of households to be selected per domain.    

For the other parameters of the formula, the following assumptions were made:    

 

Parameter Meaning  Number/Assumption Explanation 

z the statistic that defines 

the level of confidence 

desired 

95% level of 

confidence (i.e. 1.96) 

This is generally regarded as the 
standard for assigning the 
degree of confidence desired in 
assessing the margin of error in 
household surveys 
 

r an estimate of the key 

indicator to be measured 

by the study 

32%, 41%, 22% and 

69% for Domains 

1,2,3 and 4 

respectively 

This estimate assumes a 10% 

increase in ITN usage since the 

TMS 2012 survey of 29.5%, 

37.4%, 20.3% and 62.7% for 

Domains 1, 2, 3 and 4 

respectively. At least one net 

mass distribution has taken 

place since that survey. 

f the design effect, DEFF:  

(the ratio of the variance 

under the sample design  

to the variance under the 

assumption of simple 

random sampling)  

2 2 is usually considered the 

default value for the sample 

design effect for cluster 

sampling. 

k a multiplier to account for 

the anticipated rate of 

non-response 

1.05 corresponding 

to a 5% non-response 

rate. 

Each household will be visited up 

to 3 times 

p the proportion of the total 

population accounted for 

100% All resident are our study 

subjects, as the study is 

2

2

~
)1(

enp

fkrrz
nh

-
=
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Parameter Meaning  Number/Assumption Explanation 

by the target population 

and upon which the 

parameter, r, is based 

estimating the percentage of all 

people in the household who 

slept under a mosquito net. 

 the average household size 

 

3.4 Thai national census 2010 (2) 

reveals national average =3.4. 

e the precision of the 

estimate to be attained 

 

With a relative 

standard error of 

0.10 for all Domains, 

precision is 0.032, 

0.041, 0.022 and 

0.069 respectively 

10% of r is the level of precision 
recommended by the United 
Nations Statistics Divison. 

 

Reference: 

United Nations Statistics Division, editor. Handbook on Designing of Household Sample Surveys. 

Thailand National Statistics Office. Population and Housing Census 2000. 

 

 

 
 

  

n~
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Annex 2: 

Questionnaire         
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