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ABSTRACT 

Objectives: The present study aims to develop and implement an electronic data 

capture tool (EDC) for use in malaria vector control survey among the Karen hill tribe 

population, a minority group in Thailand, who are considered as the high risk population for 

malaria. The user acceptance of EDC was also measured. Furthermore, the purpose of this 

study is to compare between using the EDC and the paper-based method for data collection 

in terms of the satisfaction and the time consumed. The last objective was to explore the 

strengths and weaknesses of using both methods for data collection. 

Methods: The study was conducted in two villages of Suan Pheung district. The 

paper-based questionnaire and EDC were developed using the same questionnaire structure. 

Thirty community health volunteers were divided into two groups. Each groups used both 

methods to collect data from Karen respondents following the randomized cross-over design. 

Then, the time consumed, the users’ satisfaction and interviewees’ satisfaction between the 

two methods were assessed using the questionnaire and compared. The user acceptance of 

EDC was also assessed using the questionnaire and described statistically. Three focus group 

discussions were also conducted among the community health volunteers to explore the 

strengths and weaknesses of both methods.  
Results: The development and implementation of the EDC were successful. 

Using EDC was more time consuming than the paper-based questionnaire. Both interviewers 

and interviewees were, however, more satisfied with EDC than the paper-based 

questionnaire. Both methods have their own strengths and weaknesses. The EDC was an 

acceptable method for data collection and proved the more appropriate tool for the present 

study.  
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CHAPTER I 

INTRODUCTION 

 

 

1.1 Rationale of the study 

Evidence-based public health was defined as the development, 

implementation, and evaluation of effective programs and policies in public health 

through application of principles of scientific reasoning, including systematic uses of 

data and information systems, and appropriate use of behavioral science theory and 

program planning models(1). As the definition, information was the critical element 

which was used as an evidence to support decision making as well as driving public 

health policy. Since the better information leads to the better decisions we need to pay 

a greater attention on obtaining the useful information.  However, information is 

inferred from data (2). Working with poor data quality was very dangerous and it could 

ultimately lead to invalid results as well as the wrong conclusions being drawn. To 

maintain data quality, the data collection was the important process need to be 

considered. Policymakers and health care providers at all level need accurate, updated 

and a real-time basis data in order to measure the effectiveness of current policies and 

programs as well as to produce the effective policies(3). Numerous health surveys have 

been done in the past and are ongoing. The data were collected for providing the 

information to support the decision-making.  

Malaria has been the problem in Thailand for many years.  Presently, the 

transmission rates are very low or have been interrupted in most parts, but several 

western border districts and a few in the southern and southeastern parts of the country 

still display high transmission rates(4). In 2009, Thailand reported a higher number of 

cases amongst foreigners than Thai nationals and the risk groups of malaria including 

ethnic minority groups, migrants, mobile populations, refugees in camps and those who 

stay in the forest at nights(5). In 2010, most of malaria cases occurred in 30 provinces 

along Thai and neighborhood border areas and total number of cases increased by 7.1% 
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compared with the year 2009. Twenty-five percent of the reported cases were foreigners, 

mostly from Thai-Myanmar borders (94 %) and 3% from Thai-Cambodian borders. 

Based on the findings, today, ethnic minorities groups are one of majority groups of 

malaria transmission in Thailand.  

In Thailand, the national malaria control program was initiated in 1949. 

Afterward, in 1996, it was combined with other vector‐borne disease programmes. 

Currently, it has become the Bureau of Vector‐borne Disease within the Department of 

Disease Control in the Ministry of Public Health. The responsibilities were producing 

policy for malaria control, managing of malaria‐related research, and evaluating the 

malaria control programmes(6). The data being used in malaria control program came 

from two main sources. The first source was from the routine source including malaria 

surveillance system, web-based malaria information system, drug resistance 

monitoring, insecticide resistance monitoring, and entomological surveillance. The 

second was from the periodic source, which included KAP surveys, operational research 

and special survey, and programme reviews and evaluations. In order to develop the 

effective strategies, high data quality is needed. Presently, Thailand has a well‐

structured reporting system to report the data across all level in malaria control 

programme. However, most of data were in paper‐based form. The flows of data across 

the programme are displayed in Figure 1.1. 
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Figure 1.1 Organigram of the flow of data, supervision and coordination at each level 

Source: National Monitoring and Evaluation Plan for Malaria Control and Elimination 

   in Thailand (2011-2016) 

The paper-based system made it inefficient to extract data for monitoring 

and evaluation, planning, and allocating appropriate resources. The vast amounts of data 

were being generated and recorded in the containment project, and still remained stored 

were not being utilized as a basis for strategic planning, and to drive operations(4). The 

data in electronic format can only find in aggregated data. Detailed data were only kept 

on paper at the peripheral levels(7). According to the development in information 

technology, the National Malaria Control Strategic Programme plans to upgrade its 

existing system into electronic system. The plan for using information technology in 

data collection process aimed to reduce redundancy in filling out the same information 

on multiple paper forms, improve data quality, make data quickly accessible, enhance 

its warning and detection algorithm, tailor data and information for each level and better 

monitor mobile populations. 



Siriporn Monyarit  Introduction /4 

At present, the National Malaria Control and Elimination Strategy of 

Thailand is in the strategy for year 2011 ‐2016. The overall goal is to reduce malaria 

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

Thailand. One of specific objective to achieve this goal is to prevent transmission of 

malaria parasites through effective vector control and personal protection measures 

among vulnerable populations (7).  In order to prevent malaria, vector control remains 

the most generally effective measure to prevent malaria transmission (8). Two universal 

interventions in vector control which were recommended by WHO and used by public 

health distribution programs are long-lasting insecticidal net (LLIN), which was the 

preferred form of Insecticide-treated mosquito nets (ITNs), and indoor residual spraying 

(IRS). Indoor residual spraying (IRS) were recommended to use in 2003 and 

ITNs/LLINs were distributed free of charge to all age groups in 2008, but the population 

at high risk was protected with either IRS or ITNs only 38 percent(9).  The data 

collection in malaria vector control survey regarding the distribution of insecticide 

treated nets (ITNs) and indoor residual spraying (IRS) were always performed in regular 

basis across malaria endemic areas. However, the traditional paper‐based form was still 

used for data collection. 

There were many problems of paper-based data collection such as poor 

handwriting of data collectors, incomplete filling of form and form damaged or lost. 

Once data had been collected, more errors were introduced during data entry. The ethnic 

minority groups were considered as the high risk group of malaria, especially the 

population along Thai-Myanmar border. They mainly lived in the remotest areas, where 

it was difficult to provide health services and they moved frequently across borders, 

where health care facilities were almost non-existent. The priority policy 

recommendations was to understand their behavior patterns in order to target 

appropriate interventions (4). Thus, the data collection needed to perform among these 

groups as well. Another challenge was the communication between interviewers and 

interviewees during the survey. These groups were considered as hard-to-access groups 

and mostly they used their own language for communication. Social and culture were 

also the barriers of the effective communication. The way that people seeing, hearing, 

and interpreting were influenced by their culture. The same word can mean different 

things for those who come from difference cultures, even when they speak the same 
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language. Since the languages were different, the translation had to be performed to 

communicate; the possibility for misunderstanding increased (10)and bias may be 

introduced during interviews with translation. Development of the instrument for data 

collection could help in reducing those barriers during data collection. The purpose of 

this study were to minimize data collection problem, allow quick and reliable data entry 

in the field, pre-set translations into different languages, create the effective 

communication between interviewers and the participant who speak different languages 

other than Thai, provide standardized questions and answers while doing the survey, 

reduce later manual data entry since the survey have done. In addition, the way to use 

was easier and more attractive than traditional paper-based data collection. 

The electronic data capture instruments or electronic forms were defined as 

self-completed screen-based questionnaires or interfaces that the respondent entered 

data into manually (11). The devices that used to enter data can be varied depending on 

the task. Many benefits of using an electronic data capture (EDC) for data collection 

have been demonstrated in several previous studies in health care areas around the world 

(12-18). While some are more emphasize on comparison of various methods to collect 

data included paper-based method (17, 19-23), several studies have  concluded about 

the advantages of the electronic data collection such as reduced  time for data 

collection(13), more complete data(17), user friendly(24), allowed the use of transparent 

decision algorithms and improved data entry and data integrity(25). Implementation of 

the electronic data collection was one way to decrease expenditures and increase 

collected data quality (24). However, there were a few research in Thailand 

demonstrating the use of electronic data capture for data collection (26, 27).  

The current study aimed to develop the electronic data capture tool to collect 

the data in malaria vector control survey among ethnic minority groups who are the risk 

group and live in high malaria transmission areas.  Karen (or Kareang in Thai language), 

one of ethnic minority groups in Thailand, were the major group of hill tribe population. 

Typically they lived in northern and western of Thailand along the Thai-Myanmar 

border where malaria transmission was high. Thus, they were also the risk group of 

malaria transmission due to the location of their households. Suan Phueng district was 

the district under administration of Ratchaburi province, which was well known as a 

place of Karen population due to the majority of population was Thai-Karen people (28). 
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There was Tanaosri mountain at the western site of district at the boundaries between 

Thailand and Myanmar (28). The highest malaria cases in Ratchaburi province 

continuously occurred in Suan Phung district. The malaria incidence rates were showed 

in Figure 1.2.  

 

Figure 1.2 Malaria incidences in district level, Ratchaburi province (2009-2011) 

Source:  Bureau of Epidemiology, DDC, MoPH, Thailand 

As mentioned above, the electronic data capture tool (EDC) was developed 

to apply with Karen hill tribe people. However, the success of EDC was not only 

meeting the goal in the application, but also achieving the user satisfaction and user 

acceptance or their willingness to use after the tool was implemented. The target 

populations who were interviewed also represent a good indicator to measure the 

success of new method. Importantly, the evidence of comparing electronic with 

traditional paper-based methods also needed for making the decision to select the proper 

data collection approach.  
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1.2 General objectives 

1) To develop and implement an electronic data capture tool (EDC) use in 

malaria vector control survey among Karen hill tribe population.  

2) To compare between using an electronic data capture tool (EDC) and 

paper-based method for data collection. 

 

 

1.3 Specific objectives 

1) To assess the user acceptance of using an electronic data capture tool 

(EDC) among community health volunteers. 

2) To compare a time consumed between using an electronic data capture 

tool (EDC) and paper-based method for data collection.  

3) To compare users/interviewers and interviewees’ satisfaction between 

using an electronic data capture tool (EDC) and paper-based method for data collection.  

4) To explore the strength and weakness of using an electronic data capture 

tool (EDC) and paper-based method in pilot study.  

 

 

1.4 Significance of the study 

The instrument from the study could help to improve data collection 

process.  Since an electronic data capture tool could provide a proper translation of 

questions-answers in Karen languages, it could reduce misunderstanding of information 

and help to understand the actual behavior patterns of Karen population, which may 

different from majority of population. Using electronic data capture tool (EDC) could 

assist the health survey to overcome the language barrier of participants, go across the 

limitation of paper-based method, and also less requirements on educational level of 

health volunteers and of participants. The use of electronic data capture tool (EDC) did 

not only improve the data collection method but also improve the flow of information, 

reduce human resource, and thus served as support to the data management process 

plentifully. The use of electronic data capture tool demonstrated in this study can set a 

good example for similar kinds of studies where population consisted of various tribes 
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and nationalities. The result in the users’ satisfaction, users’ acceptance, the strength 

and weakness of both instruments could be used for improving its functions later on. 

Last but not least, the evidence from the comparison between the using of electronic 

data capture tool (EDC) against the traditional paper-based method could assist the 

policy makers to make a decision for employing the appropriated data collection 

approach in malaria vector control survey. 

 

 

1.5 Operational definitions 

- Electronic data capture tool (EDC) is a self-completed screen-based 

questionnaires or interfaces that the interviewers enter data into the system manually. 

- Time consumed refers to the duration of data collection since the 

interview starts until finishes (measure in minute per a set of questionnaire). 

- User satisfaction is defined as the overall affective evaluation of the 

users, who has involved his or her experience with the instruments (EDC or paper-based 

questionnaire). The satisfaction were measured in three term as follows: 

- Format refers to the visual structure for a user interface which the data 

are presented or displayed both on EDC screen and paper based questionnaire.  

- Ease of use refers to the property of an EDC or paper based questionnaire 

that the users can use without an effort.  

- System speed refers to the operational speed of particular method (EDC 

or paper-based questionnaire) in order to complete the interview. 

- User acceptance is defined as the willingness of the community health 

volunteers (CHVs) to use an electronic data capture tool (EDC) for support their job 

towards data collection in malaria vector control survey. 

- Perceive usefulness is defined as the degree to which the community 

health volunteers (CHVs) believes that using an electronic data capture tool (EDC) 

would enhance his or her job performance towards collecting the data in malaria vector 

control survey. 

- Perceive ease of use is defined as the degree to which the community 

health volunteers (CHVs) believe that using an electronic data capture tool (EDC) for 

collecting the data in malaria vector control survey would be free from effort.  
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- Intention to use is defined as the intention of the community health 

volunteers (CHVs) to use an electronic data capture tool (EDC). 

 

 

1.6 Conceptual framework  

 

Figure 1.3 Conceptual framework of the current study 
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CHAPTER II 

LITERATURE REVIEW 

 

 

2.1 Malaria situation in Thailand  

Malaria has been considered as a public health problem in Thailand for 

many years.  Presently, the transmission rates are very low or have been interrupted in 

most parts of Thailand(4). From 2000 to 2011 , case incidence decreased by more than 

75%, while 8 percent of the population were still living in high transmission areas (≥1 

case per 1000 population)(9). For parasite species, the prevalence of P.vivax was higher 

than P.falciparum during 2002 to2010. In 2010, P. vivax and P. falciparum were 

detected 58% and 41% respectively. Furthermore, 0.1% caused by P. malariae, and also 

mixed infection of P. vivax and P. falciparum were found 0.7%. Twenty‐five percent of 

reported cases were foreigners, mostly from Thai-Myanmar borders (94 %) and 3% 

from Thai-Cambodian borders. In 2009, Thailand reported a higher number of cases 

amongst foreigners than Thai nationals(5).  In 2010, most of malaria cases occurred in 

30 provinces along Thai and neighborhood border areas and total number of cases 

increased by 7.1% compared to year 2009. Malaria mortality rate in Thailand year 2010 

by provinces is shown in Figure 2.1 The risk groups of malaria were ethnic minority 

groups, migrants, mobile populations, refugees in camps including those who stay in the 

forest at nights(5)
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Figure 2.1 Malaria mortality rate in Thailand by provinces, 2010  

Source:   National Strategic Plan for Malaria Control and Elimination in THAILAND 

(2011-2016) 

Whereas, the burden of malaria had decreased greatly, a number of malaria 

cases still occurred in the border provinces of Thailand with neighborhood i.e. Myanmar 

in western border districts, Malaysia along southern border and also along southeastern 

parts of the country such Cambodian and Laos. Undoubtedly, the problems of malaria 

along Thai-Myanmar border and among ethnic minority groups were a big challenge in 

malaria elimination.  

 

 

2.2 Malaria vector control  

 

2.2.1 Main interventions 

Vector control remained the most generally effective measure to prevent 

malaria transmission (8). Two universal interventions in vector control which were 
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recommended by WHO and used by public health distribution programs were long-

lasting insecticidal nets (LLINs), the preferred form of Insecticide-treated mosquito nets 

(ITNs), and indoor residual spraying (IRS).  

Insecticide-treated nets (ITNs) are mosquito nets which repelled disabled 

and/or killed mosquitoes when they came into contact with insecticide on the netting 

material. There are two types of ITNs including: 

1) A conventionally treated net is a mosquito net which had been treated 

by dipping the net in a WHO-recommended insecticide.  The nets should be re-treated 

after three times of washing to maintain insecticidal effect. Without washing,, the re-

treated process should still be performed at least once a year.  

2) A long-lasting insecticidal net (LLINs) is a factory-treated mosquito 

net made with netting material that has insecticide incorporated within or bound around 

the fibers. The net must retain its effective biological activity without re-treatment for 

at least 20 WHO standard washes under laboratory conditions and three years of 

recommended use under field conditions.(29) 

Indoor Residual Spraying (IRS) is an application of a long-lasting, 

residual insecticide to potential malaria vector resting surfaces such as internal walls, 

eaves, and ceilings of all houses or structures (including domestic animal shelters) where 

such malaria vectors may come into contact with the insecticide(30). The purpose of 

using an indoor residual spraying (IRS) is to kill the mosquitoes that come into the 

houses and rest on sprayed surfaces. Thus, this is the step that stop malaria transmitted 

process. The most common insecticides used are DDT29 and pyrethroids. Usually, it is 

used in seasonal transmission areas, epidemic-prone areas and particularly in malaria 

endemic areas.  

The use of both interventions are the effective tool for malaria prevention 

and has increased broadly during the past 10 years as part of a driven towards universal 

coverage of all populations at risk, saving hundreds of thousands of lives(31). 

   

2.2.2 Malaria vector control in Thailand 

In Thailand, the national malaria control program was initiated in 1949. 

After 1996, it was combined with other vector‐borne disease programmes. Today, it has 

become the Bureau of Vector‐borne Disease within the Department of Disease Control 
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in the Ministry of Public Health. The administration is divided in regional level, 

provincial level and district level. Currently, there are 12 Disease Prevention and 

Control offices at the regional level, 39 Vector‐borne Disease centers at the provincial 

level and 301 Vector‐borne Disease units at the district level across the country. All of 

those are responsible for the prevention and control of malaria as well as other vector‐

borne diseases. Particularly for malaria, there are 329 malaria clinics throughout the 

country. The village malaria volunteers are actively involved in prevention and control 

activities in each community(32).  

The activities on malaria vector control based on a stratification of malaria 

transmission risk is recommended by WHO as a model approach to stratify malaria 

endemic areas with specific targeted interventions(7). The Stratification of malaria 

transmission risk in Thailand was shown as follows:   

A     Control (area with transmission) 

A1   perennial transmission area (transmission reported for at least 6 months 

per year). 

A2   periodic transmission area   (transmission reported but for less than  6  

       months per year 

B    Elimination (area without transmission) 

B1   high and moderate receptivity (transmission not reported within the last 

3 years but primary and secondary vectors present). 

B2  low and no receptivity (transmission not reported within the last 3 years 

and primary and secondary vectors absent, suspected vector may be 

present). 

The malaria control programme was very successful. The number of villages 

classified as A1 falling from 781 villages in 2004 to 426 villages in 2009. In A1/A2 

villages where malaria transmission persisted and in areas still considered to be 

receptive to transmission with potential for reintroduction, control activities remain 

extremely managed through vertical programme structures. While, in other areas, 

malaria diagnosis, treatment and case investigation were fully integrated into and 

managed by routine health care services(7). In Thailand, there is a special program 

responsible for malaria, namely the National Malaria Control and Elimination Strategy 

of Thailand. This program is running from year 2011 ‐2016. The vision of the National 
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Malaria Control and Elimination Strategy was that 80 percent of the total country areas 

will be free from locally acquired malaria transmission by the year 2020(32). Moreover, 

the targets of program were as follows: 

1. Annual Parasite Incidence (API) (all species) per 1000 mid‐year 

population among Thai + non Thai M1 migrants reduced from 0.4 per 1000 (baseline 

2010) to 0.2 per 1000 population (2016) 

2. Malaria Mortality Rate reduced from 0.14 per 100,000 (baseline 2010) to 

0.05 per 100,000 population (2016) 

3. Percent of districts achieving interruption of malaria transmission (no 

indigenous cases of malaria for three years) increased to 60% by 2016 and 80% by 2020. 

The overall goal of the current National Strategy for Malaria Control and 

Elimination in Thailand (2011 ‐2016) is to reduce malaria morbidity and mortality and 

move towards the elimination of malaria parasites in Thailand. One of the specific 

objectives to achieve this goal was to prevent transmission of malaria parasites through 

effective vector control and personal protection measures among vulnerable 

populations(7).  Indoor residual spraying (IRS) were recommended to use in 2003 and 

ITNs/LLINs were distributed free of charge to all age groups in 2008. In 2010, 

ITN/LLINs delivered were sufficient to protect 25%–50% of the population at high 

risk(33). However, the population at high risk was protected with either IRS or ITNs 

only 38 percent(9). The percentage of high risk population protected with IRS and ITNs 

in 2011 was shown in Figure 2.2.   

 

Figure 2.2 Percentage of high risk population protected with IRS and ITNs, 2011 

Source: World malaria report 2012, WHO 
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The national malaria control program intentions were to be more active by 

exploring and validating innovative outreach strategies, most of them relying on 

interventions planned and driven by communities using suitable tools adjusted to the 

poor education and socio‐economic status of the target groups. Although the annual 

parasite incidence (API) reduced significantly, malaria morbidity and mortality 

continued to reach the highest level along the Thai‐Myanmar border. In addition, there 

was some evidence of artemisinin resistance emerging along the Thai‐Cambodia border. 

Highly mobile populations are thought to hold up the achievement in the reduction of 

malaria burden(32). 

 

2.2.3 Malaria vector control survey 

The outcome of malaria control program had to report regularly as the 

information for improve malaria vector control programme. The data collection was 

performed across the country. The data being used in malaria control program were 

come from two main sources. Firstly, data come from routine sources included malaria 

surveillance system, web-based malaria information system, drug resistance 

monitoring, insecticide resistance monitoring, and entomological surveillance. The 

second was periodic sources included KAP surveys, operational research and special 

survey, and programme reviews and evaluations. Currently, Thailand has a well‐

structured reporting system to report the data across all level in malaria control 

programme, but the system is mostly paper‐based form. It is inefficient to extract data 

for monitoring and evaluation, planning, and allocating appropriate resources. The vast 

amounts of data that were being generated and recorded in the containment project, and 

still remained stored were not being utilized as a basis for strategic planning, and to 

drive operations(4). The data that were available in electronic format can find only in 

aggregated data. Detailed data were only kept on paper at the peripheral levels(7). 

Presently, malaria control programme has many paper forms which are listed below: 

EP 1: Blood Record Form 

EP 2: Monthly Report of Malaria Case Detection 

EP 3: Investigation and Radical Treatment of Malaria Case 

EP 4: Monthly Report of Investigation and Radical Treatment  

EP 5: Report of Malaria Focus Investigation 
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EP 6: Malaria Case Registration 

EP 7: Summary of Surveillance Operation 

VC 1: Operation Area of Vector Control 

VC 2: Operational Plan of Vector Control 

VC 3: Daily Report of Vector Control Activities 

VC 4: Summary of Vector Control Operation 

VC 5: Report of Mosquito Larva Control 

EN1: Daily Adult Survey 

EN2: Daily Larval Survey 

EN3: Summary Record of Entomological Studies 

IEC: Report of IEC activities 

LAB17 Laboratory report forms 

According to the development in information technology, the National 

Malaria Control Strategic Programme planned to upgrade its existing system into 

electronic system. One ongoing project is the collaboration between the Bureau of 

Vector‐borne Disease and the Center of Excellence for Biomedical and Public Health 

Informatics (BIOPHICS), Mahidol University since 2009 in developing and testing a 

web‐based malaria surveillance system implemented in 7 provinces bordering 

Cambodia. The National Malaria Programme planned to later expand the web‐based 

malaria information system nationwide(7). The planning for using information 

technology in data collection process aimed to: 

1) Reduce redundancy in filling out the same information on multiple  

paper forms 

2) Improve data quality  

3) Make data quickly accessible  

4) Enhance its warning and detection algorithm  

5) Tailor data and information for each level  

6) Better monitor mobile populations 

There were many problems of paper-based data collection such as poor 

handwriting of data collectors, incomplete filling of form and form damaged or lost. 

Once data had been collected, more errors were introduced during data entry. The ethnic 

minority groups were considered as the high risk group of malaria, especially the 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Biomedical and Health Informatics) / 17 

population along Thai-Myanmar border. Information from this risk group is therefore 

important. However, language barrier is a main communication problem during 

interview, and bias may be introduced in the translation. Paper-based data collection can 

be time consuming, labor-intensive and yet produce low data quality. Working with 

poor data and data management can ultimately lead to invalid results and wrong 

conclusions being drawn. 

 

 

2.3 Karen hill tribe population 

Before explaining in detail about Karen, there were two important terms to 

be clarified, “ethnic minority group” and “hill tribe”. These terms were related to each 

other and could be confusing. The term “ethnic minority” comprised of Tai, Lao-Tai, 

Thai-Malay, Chinese, Mon, Khmer and Hill tribes(34). In Figure 2.3 shows number of 

ethnic groups during 1960 – 1996. 
 

 

 

Figure 2.3 The ethnic minority groups in Thailand, 1960 – 1996 

Source: 'Hill Tribes' and Forests: Minority Policies and Resource Conflicts in 

Thailand 

Thus, hill tribes were subgroup of ethnic minority groups. The term chao 

khao or in English “hill tribes” was used as a common, semi-official term for the various 

non-Thai groups who lived in the remote highland areas of northern and western 

Thailand, dating from the late 1950(34, 35). After that, in 1959, Thai Government has 

established the Central Hill Tribe Committee (CHTC). At that time, the term “hill tribes” 

has been officially used in Thailand(36). There are six major groups of hill tribes in 

Thailand consists of  Akha, Lahu, Karen, Hmong, Mien and Lisu. In each group, they 

have their own cultures, languages, customs, belief, modes of dressing which are distinct 

from the majority Thai people, and which are distinct from each other(37).  
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Hill tribes are vulnerable groups of Thailand(37, 38). These groups live their 

lives facing with several barriers including a lack of formal education and information, 

lack of infrastructure, limited access to Thai citizenship(39), delayed land settlement, 

poverty and also language barrier as some of them cannot communicate in the Thai 

language (37, 38). Importantly, they have poorly access to basic health services(37) so, 

health problems are also a big issue in their life(38, 40). In 2002, the research by Food 

and Agriculture Organization of the United Nations (FAO) revealed that the main health 

problem in highland areas was diarrhea, followed by stomach problems and malaria(38). 

The strategies for health promotion or prevention provided by Ministry of Public Health, 

however, might not support in some target population such hill tribes with the issue of 

citizenship. Also, they may reject to receive health care services because of lacking 

knowledge, language barrier, or any other reasons related to their cultures.  

Karen or Kareang in Thai language is one of ethnic minority groups in 

Thailand who is the major group of hill tribe population. They have been living in some 

parts of Thailand for a long time since the beginning of the second millennium(34). 

Some information stated that a number of Karen moved to Thailand according to the 

combat with Burmese domination around the middle of the eighteenth century(36). 

Nearly half of all hill tribe population in Thailand composed of Karen. Karen are 

considered as the members of the Tibeto-Burman group. Based on a survey of the Tribal 

research institute(TRI), Department of Public Welfare, Ministry of Labor and Social 

Welfare in 2002, the number of Karen population in Thailand was about 404,450 or 

47.93 percent of all hill tribes in Thailand(41). Karen have their own language which 

was classified as Sino-Tibetan language family (34, 36, 42). Karen population in 

Thailand can be distinguished into 4 subgroups comprise of Skaw Karen (the largest 

group of Karen people), Pwo Karen or Plong, Pa-o Karen or Tong Soo and Bwe Karen 

or Kayah(43). Their own tradition is different from others and their life style is very 

peaceful and supportive. The Figure 2.4 showed the different dresses of each Karen 

subgroups. 

http://en.wikipedia.org/wiki/Tibeto-Burman_languages
http://en.wikipedia.org/wiki/Sino-Tibetan_language


Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Biomedical and Health Informatics) / 19 

 

Figure 2.4 The different traditional dresses among Karen subgroups. 

Source: Technical Promotion and Support Office zone 10, Department of Social 

Development and Welfare, Ministry of Social Development and Human Security. 

Typically they live in the northern and western of Thailand along Thai-

Myanmar border. They are living both in the mountains and on the plains.  Currently, 

Karen live in 15 provinces of Thailand included 9 provinces in northern (Chiang Rai, 

Mae Hong Son, Chiang Mai, Lamphun, Lampang, Tak, Kamphaeng Phet, Phrae and 

Sukhothai) and 6 provinces in western of Thailand(Uthaithani, Suphanburi, 

Kanchanaburi, Ratchaburi, Phetchaburi and Prachuap Khiri Khan)(41). 

They are also the risk group of malaria transmission and the location of their 

household also is considered as a malaria endemic areas according to the Report of the 

Programmatic Review of the National Malaria Control Programme in Thailand. 

At present, malaria risk is mainly high in some of the remotest areas 

populated by ethnic minorities, health services are minimal. They move frequently 

across borders where health care facilities are almost non-existent. The priority policy 

recommendations focus on the high risk populations and their behavior patterns in order 

to target appropriate interventions(4). In order to provide appropriate interventions, it is 

very important to understand their behavior which is very challenging for health care 

workers due to the difficulty of communication with these specific populations. 

http://www.google.co.th/url?sa=t&rct=j&q=department%20of%20social%20development%20and%20welfare%20(ministry%20of%20social%20development%20and%20human%20security%20thailand)&source=web&cd=1&cad=rja&ved=0CC4QFjAA&url=http%3A%2F%2Fwww.m-society.go.th%2Fen%2Fcontent_detail.php%3Fpageid%3D223&ei=WhUnUsaNMYatrAe-qYDYAw&usg=AFQjCNGRIcgLgMIECHrzxgiRMsuJtqwoJw&bvm=bv.51495398,d.bmk
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2.4 Electronic Data Capture Tool (EDC) 

 

2.4.1 Definition  

Data collection is critical to public health area. The data will be analyzed in 

form of information and used for decision making to produce the public health policy 

for improve and maintain population health. Recent technologies have created an 

opportunities for data collection. Thus, data quality could be improved. In this study, 

both an electronic data capture and an electronic data collection are considered the same 

meaning. Some studied might use either one or the others, so it is important to state the 

definition before explaining in the application. Electronic data capture instruments or 

electronic forms are defined for the purpose of this study as self-completed screen-based 

questionnaires or interfaces that the respondent enters data into manually(11). Electronic 

data capture can be divided into two categories: (i.e. electronic data capture and remote 

data entry). Electronic data capture is what you do on site; it consists of making a single 

entry using a handheld device. Remote data entry is another way of collecting 

information electronically. Generally, you collect information on a piece of paper and 

then transfer it to a laptop or PC and send it via the Internet (Stolworthy Y., 2003)(44). 

 

2.4.2 Relevant reviews 

Several previous studies have done research regarding an electronic data 

capture/collection (EDC). The findings were found as follows: 

Pace and Staton aimed to explain the benefits and problems of using an 

electronic data collecting methods within practice-based research networks (PBRNs). 

They found that an electronic system allowed use of transparent decision algorithms and 

improved data entry process as well as data integrity. Tablet PCs showed the benefits 

for direct patient data collection. PDAs worked well for collecting defined data elements 

at the point of care. While, internet-based systems worked well for data collection that 

can be completed after the patient visit. In addition, they suggested that when planning 

to collect data electronically,  ….. should also consider the study design(25). 

Wilcox et al., 2012 intended to determine the advantages and disadvantages 

of using multiple data collection methods among 5 system including COMET, Indiana 

PROSPECT, Pediatric Enhanced Registry, SAFTINet and WICER. These systems were 
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different from each other. They selected 5 participants who perform primary data 

collection in each method. Each participant then was interviewed via telephone about 

30–45 minutes. Based on the result they pointed out that each system has their own 

strengths and weaknesses(23). 

Haller et al., 2009 conducted the randomized cross-over trial in clinical 

research field to compare users’ speed, number of entry errors and users’ satisfaction 

between using handheld and laptop computers for data collection. Four data coders were 

trained to record and enter data from160 different paper-based questionnaires which 

equally balanced sequence in a quiet environment. After they compared the result, it 

showed that the coding by using the laptop computer was faster than the handheld 

computer and data accuracy also improved. Moreover, the users were more satisfied 

using laptop than the handheld computer. Finally, they suggested that handheld 

computers should be used with cautions even if it is commonly used in clinical research. 

It can double the duration of the data entry process, increase the risk of typing errors 

and missing data. All of these are significant issues when those who are unfamiliar with 

Computer Technologies have to use the device (20). 

Several studied intend to compare the performance between electronic 

method and paper-based method for data collection. Childs et al., 2006 compared the 

performance between electronic method with using PDA and paper-based method for 

data collection. They conducted the study in a Behavioral Program for Children with 

Autism. Data were collected by 9 behavior therapists. They found that using electronic 

method was better than using paper-based method. Although, it was much more time 

consuming at the training step, the average daily use, and progress report preparation 

time was less than paper-based method. Moreover, electronic method can help to saving 

the total time consuming(19). In Peru, Bernabe-Ortiz et al., 2008 compared the quality 

of sexual behavior data collected between using handheld computers (PDA) and paper-

based questionnaires. The results showed a lower number of inconsistencies and missing 

values in case of using PDA-based system. The researcher also suggested that 

developing a low-cost application for handheld computers were feasible, and PDAs 

were feasible alternatives for collecting field data in a developing country (12). A recent 

research by Thriemer et al., 2012 also showed the higher performance of personal digital 

assistants (PDA) compared with paper-based data collection in a fever surveillance 
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study. The results indicated the benefits of using an electronic data collection for direct 

data entry and direct data transfer (21).  

With different view, Gallihe et al., 2008, suggested other hardware solutions 

other than PDA, such as tablet computers or cell phones which can link via a wireless 

network directly. According to the results from their study conducted in an office-based 

patient interview survey, it revealed a numerous missing data caused by technical 

difficulties with using the handheld computers or loss or stealing although it can 

produced more complete data than the paper method(17).  Recently, Wan et al., 2013 

conducted a health-related survey among a hard-to-reach population in China using 

handheld computers (PDA) for data collection (HCDC) and also assessed the 

acceptability and adoption of HCDC in China. The results suggested that HCDC was a 

favorable method to be used in survey-based research in China. Although some 

technical problem had occurred during data collection process, it remained a feasible, 

acceptable, and preferred method by Chinese interviewers(15). 

Ruf H. D., 2012 also aimed to compare the accuracy and the time 

requirement of an electronic data collection method and a traditional paper-based 

method in the educational field. In addition, he also assessed users' preference and 

system usability. He also concluded that electronic data collection was a feasible 

alternative to traditional paper-based methods due to data was more accurate and less 

time requirement for data collection. Moreover, the result showed higher preference in 

the electronic-based data collection method(45). 

Thwin et al., 2007 studied the benefits, efficiency, and innovations of an 

EDC system used in six cancer research network sites. The data in medical record from 

each site were entered directly into a computer-based automated menu-driven EDC 

system using Microsoft® Access 2000. The outcome demonstrated the effectiveness of 

EDC among multiple data collection sites including the faster information flow, 

providing an effective data collection process, reducing the time during data collection 

process and increasing the time for manuscript preparation (46). 

A study by Walther et al., (2011) was conducted in a West African. They 

also aimed to compare the result among difference methods of data collection. They 

compared the duration of data capture and accuracy among four electronic data capture 

(EDC) methods including PDA, Netbook, Tablet PC, telephone and paper-based 
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approach. The data was collected from urban, rural and remote locations by 5 

interviewers. Netbook, PDA, and tablet PC use face-to-face interviews, but mobile 

phones were used in telephone interviews. They used the Graeco Latin square to 

compare error rates between the five data entry methods. They concluded that, providing 

appropriate training and adequate support, the field workers and nurses would be able 

to use electronic devices and software for EDC. The tablet PC and the netbook were 

performed the work better than the PDA and the telephone interview. For data entry, the 

interviewers favored the netbook with a keyboard more than the tablet PC/pen/touchpad 

combination. Thus, using EDC was more time effective, more accurate, and cost 

effective method than the standard paper-based data collection method under the good 

designed(22).  

There are many researches more focusing on tablet PC. Abernethy et al., 

2008 conducted pilot study among 66 breast cancer patients in Primary/Duke Breast 

Cancer Clinic in United States. Data was collected using both paper based form and 

e/Tablet-based form.  The findings displayed the validity, feasibility, and acceptability 

of using tablets PC for collecting research-quality data as well as patient-reported 

outcomes data in outpatient academic oncology(14). To pay attention in the patient side, 

Hess et al., 2008 evaluated the ease of use with a self-administered tablet computer-

based questionnaire among the patients in a university-based primary care practice. The 

results indicated that using a self-administered tablet computer-based questionnaire was 

not difficult among the majority of patients(16).   Horng, et al., 2011 also interested in 

using tablet PC for data collection. They conducted a prospective cohort pilot study in 

Massachusetts, USA with 13 emergency physicians to explore the possibility of 

physicians using tablets in the emergency department. They concluded that using of a 

tablet PC could reduce the number of times that the physicians logged into a computer 

workstation and a reduction in the amount of time they spent on the Emergency 

Department Information System (EDIS) (13). 

A number of studies emphasized on mobile devices. Braun et al., 2013 

conducted a systematic review concerning the using of mobile devices for the delivery 

of health services among community health workers. The evidence indicated that mobile 

technology helped community health workers to improve the quality of services(47). 

Chaiyachati et al., 2013 also assessed the acceptability and feasibility of using a mobile 
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phone application for health care delivery among healthcare workers (HCWs). 

However, they found the conflicting results, the healthcare workers expressed their 

positive perceptions towards mHealth, but the results demonstrated poor uptake in their 

actual practice(48). 

In Thailand, two pilot studies were conducted to demonstrate the use of 

information technology for improving health. The studies combined web-based and 

mobile technology and applied in their routine work. Both were focused on an under-

served population in a border area. The first program aimed to improve antenatal care 

(ANC) and expanded programme on immunization (EPI) services. The project was 

successful and revealed the feasibility of using electronic devices for data collection in 

the low resource settings. In addition, the extension to which community healthcare 

personnel in the low resource setting could efficiently utilize it to perform their duties 

(27). The other project aimed to improve the management of malaria cases by 

establishing the module for disease and treatment monitoring of malaria (DTMM) in 

order to replace a paper-based workflow of malaria staff, in which they used for 

treatment and care for malaria patients in their responsibility. It was modified and 

enhanced to be Malaria Information System (MIS) with the purpose to expand for 

implementation in seven provinces along the Thai-Cambodian border later on(26). This 

study also demonstrated the advantages of information technology for disease 

prevention and control, as well as effective communication.  

 

 

2.5 User satisfaction 

 

2.5.1 Definitions  

User satisfaction is one of the six dimensions in the D&M IS success model. 

The D&M IS success model is widely known in the information system area, consisted 

of six dimensions or success factors i.e. system quality, information quality, usage, user 

satisfaction, individual impact, and organizational impact(49) (Figure 2.5). Several 

studies have used or adapted it to explain the IS success in various conditions (50-52). 

Moreover, Peter et al. stated that the D&M IS success model (2003) was a useful 

framework for understanding the key success dimensions and their 
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interrelationships(50). Before going into detail of user satisfaction, it is important to 

state its definition. This study accepted the definition of the user satisfaction which was 

provided by Chin and Lee (2000): they defined the end-user satisfaction with an 

information system as the overall affective evaluation of the end-user, who has involved 

his or her experience with the information system. Also, the word “experience”, as they 

mentioned earlier, might be more specific in different aspects related to the information 

system such as computing or training(53). The user and end user in this study mean the 

same thing, they are the community health volunteers (CHVs) who use the electronic 

data capture tool (EDC) during the implementation phase of the study.  

 

Figure 2.5  Updated D&M IS Success Model (DeLone and McLean, 2003) 

According to the D&M IS success model, it is clear that user satisfaction is 

the key role of the information system success and also influences the intention to use. 

It is also considered as an alternate indicator for success and effectiveness of information 

system (54, 55). It is one of the most appropriate ways of assessing information system 

because it is easy to study(56). The similar conclusion from Baroudi et al. is that user 

satisfaction lead to system use, and it should be considered as a measure of the success 

of an information system(57). Choi et al. have also developed the information system 

success model but specific in the customer relationship management (CRM) systems. 

Based on their results, they suggested that the perceived usefulness and user satisfaction 

had significant influence on individual performance as well as an indirect influence on 

organizational performance(52). Therefore, user satisfaction is an important 

measurement for measure information system success and affecting individual 
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performance. The present study will develop the electronic data capture tool (EDC) to 

help the community health volunteers (CHVs) in collecting data. The CHVs will use the 

EDC during the implementation phase in the study. In order to assess the success of 

developing electronic data capture tool (EDC) in view of the user, the measurement of 

user satisfaction is the significant indicator to achieve the objective. The level of 

satisfaction can guide the trend of using the EDC. Furthermore, the different dimensions 

of user satisfaction will help to improve the EDC later on. 

 

2.5.2 Relevant reviews 

There were many previous researches on user satisfaction. There are two 

main types of these studies. First, the researchers only aimed to determine, describe or 

measure the user satisfaction. On the other hand, they also focused on the development, 

validated or revised the instrument which was used to measure the user satisfaction. In 

1996, the study on user satisfaction regarding physician order entry (POE) in Brigham 

and Women’s Hospital (BWH) in Boston (58) found that the user satisfaction was 

correlated most strongly with ease of use, system speed, and perception about 

productivity, but POE features directed at improving the quality of care were less  

strongly correlated with satisfaction. Subsequently, the instrument that was very popular 

in the way to measure the satisfaction was developed in 1988 by Doll and 

Torkzadeh(59).  

In their context, the users were those who directly interacted with computer 

for a specific application. The data was obtained from 618 end users and a factor analysis 

was performed in order guide the modification of the instrument. Finally, they presented 

the EUCS model that measure in five dimensions i.e. content, accuracy, format, ease of 

use and timeliness. The instrument consisted of 12 items. The results also showed that 

this instrument was valid and reliable. Figure 2.6 provides a model for measuring end-user 

computing satisfaction by Doll and Torkzadeh. 
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Figure 2.6. A model for measuring end-user computing satisfaction (Doll and 

Torkzadeh, 1988) 

Mahmood et al. performed meta-analysis to examine the results from 45 

end-user satisfaction studies published between 1986 and 1998.  The variables that 

demonstrated a strongly relationships with user satisfaction are perceived usefulness, 

user involvement, user experience, user attitude and organizational support (56). 

In 2007, Iliasa et al. (60) conducted the research in East Malaysia. The 

research aimed to measure the level of satisfaction among the end-users of computerized 

accounting system (CAS) in government sectors. Also, it determined the relationship 

between seven factors consists of five factors of Doll and Torkzadeh Model (1988), 

system speed by Chin and Lee (2000). In addition, they have developed one factor in 

the study, system reliability. The result found that most of end users are satisfied with 

the CAS. The majority of staffs satisfied with the content and less satisfied with 

timeliness. Importantly, the result displayed a strong relationship between seven EUCS 

factors and satisfaction. Thus, those seven factors were powerfully impact user 

satisfaction and if those who were satisfied with one of the factors is also influenced the 

overall satisfaction.  

Later on in 2009(61), they used the same dataset to examine critical factors 

among seven factors that influence most end-user’s satisfaction. The multiple 

regressions analysis was added in the study. The result revealed that ease of use, content, 

and accuracy had a significant effect on end-users satisfaction. Afterward, Dastgir and 

Mortezaie purposed to explore the factors that affecting the end-user computing of 

accounting information system satisfaction in Tehran's stock exchange with all financial 

managers in 80 companies listed on Tehran's stock exchange. Their findings indicated 

that ease of use, the information content, correctness and accuracy of information, 
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format of the reports and timeliness of information influence the end-user computing 

satisfaction(62).  

Not only use, but a number of researches also aimed to revise or validate the 

instrument. According to Xiao and Dasgupta, their study was conducted in classes at a 

large mid-Atlantic university among 340 students, who were considered as the 

representative of the overall population of internet users. They purposed to validate an 

instrument for measuring user satisfaction as well as developing the instrument for 

measuring user satisfaction in a web-based environment, internet portals. They decided 

to start by the test of validity and reliability of the end-user computing satisfaction 

instrument developed by Doll and Torkzadeh (1988). Based on the results of factor 

analysis, they maintained all factors in the existing instrument. Nevertheless, after they 

performed the item-total correlation and criterion related correlation test, they removed 

one question. Finally, they suggested that a revised instrument with some changes to the 

EUCS instrument is still valid in measuring user satisfaction(63). 

The extension of the end-user computing satisfaction (EUCS) instrument by 

Doll and Torkzadeh was performed in Taiwan(55). The EUCS instrument was applied 

to 342 Taiwanese end-users of typical business software applications. The result gave 

the evidence that the instrument is a valid and reliable measure in Taiwanese 

applications. After that Heilman and Brusa (64) conducted a survey in private and public 

organizations in northern Mexico in order to assess the reliability and validity of the 

EUCS survey instrument in a Spanish version. The EUCS questionnaire which was 

developed by Doll and Torkzadeh (1988) was translated to Spanish. Then, it was 

distributed to the employees who were Spanish-speaking computer users in each 

selected organizations to complete the form. Base on the results, they concluded that the 

Spanish translation of the EUCS survey is a valid and reliable instrument. Additionally, 

these results supported the generalizability of the EUCS instrument in a diversity of 

contexts. 

As a study by Abdinnour-Helm et al. in United States, they purposed to 

revise and revalidate the End-User Computing Satisfaction (EUCS) instrument 

presented by Doll and Torkzadeh (1988). They also intended to measure a users’ 

satisfaction with a web site from a usability view. Their study was more focused on web 

context. They differentiated the end-user in web site from another context by using four 
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dimensions including competitive environment, marketing environment, usage, and 

usability to make the web unique as design environment. The participants were 176 

students who using the Lands’ End Web site performed five tasks. Based on the results, 

they concluded that the EUCS model was valid and robust even though the timeliness 

sub-factor might require further refinement in the future (65).  

In 2009, Ong, et al. (66) have developed the instrument use to measure user 

satisfaction with the Question Answering Systems (QAS), namely USQAS. The 

structure of USQAS instrument based on two model are models of IS user satisfaction 

and technology acceptance. Firstly, they carefully chose 35 items from previous study 

in the areas of user information satisfaction, end-user computing satisfaction (EUCS), 

The Technology Acceptance Model (TAM), and some QAS-related articles. They then 

conducted the QAS-related focus group interviews, pre-testing and pilot testing in order 

to remove redundant items or add some significant items. Finally, their USQAS 

instrument consisted of 18 items in four primary dimensions i.e. ease of use, service 

quality, usefulness and information quality.  

The recent study in Portuguese (67), also used the same instrument by Doll 

and Torkzadeh (1988) to determine the level of end-users satisfaction with the Siafi, 

identified the main factors responsible for the calculated index of user satisfaction and 

also validated the instrument for evaluating performance in the public sector. The data 

was collected from 77 Siafi end-users. According to these results, Siafi end-users 

showed little satisfaction with this IS. Users showed some satisfaction only for the 

‘format’ factor, dissatisfaction for the ‘precision’ and ‘ease of use’ factors, and 

indifference to the other factors. The model was valid and reached good levels of fitness 

and consistency. They concluded that the measurement of user satisfaction with public-

sector information systems was validated and suggested this measurement for use as a 

tool for evaluating ICT performance. 

After reviewing related literature and theories for measure the end user 

satisfaction of the electronic data capture tool (EDC), there has been no instrument to 

date in the published literature that has been completely measure the user satisfaction 

with electronic data capture tool. All studies that were mentioned above mostly 

emphasized on the user satisfaction in the information system area. The popular 

instrument which was used in this area is the EUCS instrument by Doll and Torkzadeh 



Siriporn Monyarit Literature Review /30 

(1988). Although, it had been tested and validated in several researches and showed its 

reliability and validity in a number of previous studies among difference contexts of 

information system. Some components (content accuracy and timeliness) are considered 

inappropriate for measuring the user satisfaction of the electronic data capture tool 

(EDC) based the following reasons:  

1) The user or end-user in this study will use only the electronic data capture 

tool (EDC), but not involve in the whole system. They interact with specific application 

on the user interface of the tool.  

2) The method to use the tool is difference from the end-user computing 

context. The users only enter the data manually but not retrieve the information from 

the tool meant that they do not gain any information from an electronic data capture tool 

(EDC).  

Consequently, this study will adapt only the appropriated factors that shape 

to the context of the users’ satisfaction by using electronic data capture tool (EDC). The 

selected two factors included format and ease of use from Doll and Torkzadeh (1988). 

Also, system speed will be adapted from Iliasa et al., 2007. Finally, the users’ 

satisfaction of electronic data capture tool (EDC) will be measured in three dimensions 

consisted of format, ease of use, and system speed. In addition, the questions in the 

questionnaires will be developed especially for current context of using electronic data 

capture tool (EDC) in order to provide the relevant and appropriated term. The 

constructs of satisfaction are shown in Figure 2.7. 

 

 

Figure 2.7 Concept for measure the users and interviewers’ satisfaction         

Source:   Adapted from Doll and Torkzadeh, 1988 and Iliasa et al., 2007 
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2.6 User acceptance  

 

2.6.1 Definition 

The successful of project cannot consider only the application of the tool 

meet the objectives. Another important measurement help to ensure that the tool will be 

used in the future is the user acceptance. User acceptance has been defined as "the 

demonstrable willingness within a user group to employ information technology for the 

tasks it is designed to support" (Dillon & Morris, 1996, p.5). 

The acceptance in current study meant in the way of acceptance in 

information technology. Technology acceptance is also the one of the best prediction 

for the using of new technology, which is more emphasized on the user part. Lack of 

user acceptance was a barrier to the success of newly implemented IT systems (Davis, 

1993). Technology acceptance directly relates to IT usage and also important for the 

implementers to completely understand the determinants of IT acceptance because they 

are the one who have to plan effectively for it(68). Understanding the factors affecting 

the user acceptance could help in improving technology design to support the user 

requirement and ensure that the user would use the presented technology. Consequently, 

there is a need to assess the user acceptance of using electronic data capture tool (EDC) 

to make sure whether the EDC’s user willing to use the tool. Then, the tool will be 

employed in the future after it was improved and can offer full function.  

 

2.6.2 Relevant reviews 

Many previous studies have developed the technology acceptance theories 

and models in order to explain user acceptance and adoption of new technologies as 

well as the affecting factors. There are many well-known theories or model that often 

use to measure the user acceptance adoption, and usage behavior such as the Theory of 

Reasoned Action (TRA), the decomposed theory of planned behavior, the theory of 

planned behaviour (TPB), the technology acceptance model (TAM) and innovation 

diffusion theory as well as the recent model such Unified Theory of Acceptance and 

Use of Technology (UTAUT) presented by Venkatesh, et al. in 2003. 

This study focuses on The Technology Acceptance Model (TAM) (Davis, 

1989) which is well-known in information system area. However, it is important to 
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explain the theory that impress the Technology Acceptance Model (TAM) such The 

Theory of Reasoned Action (TRA). The Theory of Reasoned Action (TRA) was 

introduced by Fishbein and Ajzen in 1975 which interested in individuals’ intended 

behaviors(69). This model was originated in social psychology and used commonly in 

the human behavior research field. TRA believe that a behavior can be determined by 

two factors consists of attitude toward behavior and subjective norms(70). The primary 

concern is to find the basic factors of the construction and change of behavioral 

intent(71). The Theory of Reasoned Action (TRA) is shown in the Figure 2.8. 
 

 

Figure 2.8. The theory of Reasoned Action (Fishbein and Ajzen, 1975) 

The Technology Acceptance Model (TAM) (Davis, 1989) is the theory 

that has widely known in the information system area for a long time in part due to its 

understandability and simplicity(72). This is one of the first and most widely used and 

accepted model to study user acceptance which was developed by Davis in 1989(73). 

The model draws on the Theory of Reasoned Action (TRA) as mentioned above and 

mainly aim to modelling user acceptance of information system in order to provide an 

explanation of the factors influence user acceptance. The goal that TAM aimed to reach 

is to provide a basis for finding the impact from the external factors to internal belief 

(i.e. perceived usefulness and perceived ease of use), attitude and intention to use(69). 

Davis, 1988 stated that the external factors that influence intention to use and actual 

usage through mediated effects on perceived usefulness and perceived ease of use(74). 

The main components in TAM included actual usage, behavioral intention 

to use, attitudes towards usage, and two main beliefs included perceived usefulness and 

perceived ease of use. (Figure 2.9)  



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Biomedical and Health Informatics) / 33 

 

   Figure 2.9. The original TAM (Davis, 1989) 

According to Davis et al., 1989, behavioral intention refers to the degree to 

which a person has formulated conscious plans to perform or not perform some specified 

future behavior. Attitude was defined as individual's positive or negative feeling about 

performing the target behavior. Perceived usefulness is defined as the prospective user’s 

subjective probability that using a specific application system will increase his or her 

job performance within an organization context. While perceived ease of use is defined 

as the degree to which the prospective user expect the target system to be free of 

effort(69). 

In the interaction of these factors, an actual system usage is determined by 

behavioral intention to use. Whereas, the intention to use technology was predicted by 

attitude and it was also determined by perceived usefulness and perceived ease of use. 

In addition, perceived ease of use influenced perceived usefulness(75). The behavioral 

intention to use is an important factor that determines whether users will actually utilize 

the system(76).  Davis et al.,1989, stated that behavior intention was the major 

determinant of usage behavior thus usage behavior should be able to predict by behavior 

intention(69). They also pointed out that perceived usefulness strongly influenced 

peoples' intentions, perceived ease of use had a small but also effect on intentions, while 

attitudes only partially mediated the effects of these beliefs on intentions(77). In support, 

Davis and Venkatesh and Davis,1996 also stated that attitude would not play a 

significant role but rather that perceived ease of use and perceived usefulness would 

determine the intention to use a technology(70). Consequently, the final model of TAM 

to predict actual usage was the one with attitude removed and intention to use was, 

instead, introduced as shown in the Figure 2.10(78). 
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Figure 2.10 Final version of TAM (Venkatesh & Davis, 1996) 

Source: Adapted from Chuttu, 2009 (78) 

Adapting and extending of TAM 

TAM was proved in a number of researches that it is a valid, robust and 

powerful model for predicting user acceptance (72, 77, 79). Impressively, a lot of 

researcher paid extensive attention in this model and TAM was applied in different 

application types and field settings(80).  TAM also was extended and modified in order 

to make the suitable framework in various contexts. Some studies included attitude 

while some removed it and preferred only behavior intention to use. Yet, two main 

constructs that predict the intention to use such as perceived usefulness and perceived 

ease of use remained used in common among many studies.  

Hu et al., 1999 used ΤΑΜ to explain the physicians' decisions to accept 

telemedicine technology in the health-care context. In their research, they focus on the 

intention to use the technology rather than actual usage due to the telemedicine 

technology was in developing stage at that time. They stated that ΤΑΜ was able to 

explain the intention to use telemedicine technology of the physicians in their setting 

context. In addition, they pointed out that perceived usefulness was affecting attitude 

and intention to use while perceived ease of use was not(81).  

In attempt to fulfill the missing elements regarding social influence in TAM 

research, Venkatesh & Morris, 2000 extended TAM by integrated the subjective norm, 

gender and experience into the model. They found the strongly relationship between 

gender with perceptions of usefulness and ease of use as well as subjective norm. Their 

findings were that perceptions of usefulness of men influenced their decisions to use 

technology. In difference, women were influenced by perceptions of ease of use and 

subjective norm, even if the effect of subjective norm reduced over time(82). Yi and 

Hwang, 2003 aimed to predict the use of Web-based information systems. They also 
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extended the technology acceptance model without attitude with the motivation 

variables of self-efficacy, enjoyment, and learning goal orientation. Based on the finding 

of their model, they pointed out that self-efficacy, enjoyment, and learning goal 

orientation can be able to determine the actual use of the system. Also, perceived ease 

of use, perceived usefulness influenced behavioral intention to use, but perceived ease 

of use had no significant effect on perceived usefulness as often shown in many 

studies(80). 

Similarly, Wu et al., 2005 had also extended TAM by integrated innovation 

diffusion theory, perceived risk and cost into the TAM in order to determine the factors 

affecting user mobile commerce (MC) acceptance. They also suggested that perceived 

ease of use did not influence behavioral intention to use. While perceived usefulness  

and all others variables influenced especially the compatibility had strong influence to 

behavioral intention to use(83). 

Afterword, King and He, 2006 conducted a statistical meta-analysis of the 

technology acceptance model (TAM) using 88 published studies on TAM. They found 

that TAM are highly reliable and can be used in a diversity of contexts and perceived 

usefulness is strongly influence on behavioral intention. They also conclude that TAM 

is a powerful and robust predictive model for predicting user acceptance(72).  

Fetscherin and Lattemann, 2008, assessed the user acceptance of Virtual 

Worlds among 249 participants via online-survey. They extended TAM by adding 

subject norms (SN), performance expectancy, anxiety and Socio-demographical 

variables into their purposed model. The results showed that perceived usefulness 

strongly influenced behavioral intention to use of Virtual Worlds and also found 

perceived ease of use influenced intention to use. Moreover, community factors also 

influenced user intention and acceptance of Virtual Worlds. Park, S. Y., 2009, did a 

similar research in university student in Korea. Their research also focused on the 

Technology Acceptance Model (TAM). They also emphasized that TAM was a worthy 

theoretical instrument to understand users’ acceptance in the context of e-learning. 

Nonetheless, this study has extended TAM model and added some variables that they 

had reviewed from previous study including self-efficacy, subjective norm and system 

accessibility. The results indicated that both perceived usefulness and perceived ease of 

use affected user attitude, self-efficacy was the significant construct for explaining their 
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model followed by subjective norm(74). 

Yusoff et al.,2011 also suggested that perceived usefulness was the 

significant factor defining users’ intention to use of mixed reality technology in the 

future. Their study was conducted in Malaysia among Biomedical Science students in 

two public universities. They also used TAM as a part of their research including 

perceived usefulness, perceived ease of use and intention to use. However, they have 

added two more constructs in their study consists of personal innovativeness and 

perceived enjoyment. Based on the results, they also found a positive linear correlations 

between the constructs(84). In the same year, a publication of Shroff et al., 2011 

validated TAM and stated that TAM was a robust theoretical model which can extend 

to an e-portfolio context. Their study purpose was to investigate the relationships 

between the factors in TAM in the context of an e-portfolio system. The study was 

conducted among undergraduate students enrolled in Bachelor of Education (BEd) 

Programmes at the Hong Kong Institute of Education (HKIEd). They also found that 

students’ perceived ease of use influenced on attitude towards usage and it also strongest 

influence on perceived usefulness(76). 

Al-alak, B.A., & Alnawas, 2011 conducted the research among Jordanian 

lecturers in order to examine their attitudes concerning the adoption of e-learning 

system.  The researchers used two factors in TAM including perceived usefulness and 

perceived ease of use and also added five factors into their model consists of experience, 

computer anxiety, computer knowledge, normative pressure, and management support, 

which they believed that these factors also impact users’ behavioral intentions in the 

direction of adopting a new system. Finally, the result revealed the positive relationship 

between perceived usefulness, perceived ease of use, computer knowledge, and 

management with intention to adopt. However the negative relationship were founded 

between normative pressure, computer anxiety and intention to adopt(71). Currently, 

Lule et al., 2012 aimed to study factors that influenced the acceptance of Mobile-

banking in Kenya. They used the Technology Acceptance Model (ΤΑΜ) in their 

research as well. The constructs that they adopted from TAM included perceived ease 

of use, perceived usefulness, attitude to use, and adoption. Moreover, four variables 

were added into the original TAM consisted of perceived credibility, transaction cost, 

perceived self-efficacy and perceived normative pressure. Confirmatory Factor 
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Analysis was performed for data analysis. The results indicated that perceived ease of 

use, perceived usefulness, perceived self-efficacy and perceived credibility affecting the 

attitude towards the using of Mobile-banking in Kenya.  

Callum and Jeffrey, 2013 conducted a survey among 446 students from 

three tertiary institutions to determine how ICT skills impact students' adoption of 

mobile learning. Their purpose was to find the relationship between perceived ease of 

use and usefulness from TAM and self-efficacy beliefs (as measured by previous 

experience) as well as the intention of students to use mobile learning in the future. They 

suggested that the perceived usefulness and ease of use on mobile technology would 

mediate the relationship between ICT skills and the intention of students to adopt mobile 

learning. 

From the literature review above, it proves that TAM is a powerful and 

robust model for measure user acceptance and still used frequently until today. TAM 

was extended and modified in order to make the suitable framework in various contexts. 

Some studies included attitude while some removed it and preferred only behavior 

intention to use. Yet, two main components that predict the intention to use such as 

perceived usefulness and perceived ease of use remained used in common among many 

studies.  In this study, actual usage of the electronic data capture tool (EDC) cannot be 

measured because the study is still in the tool development phase. However, previous 

studies have proven that intention to use caused the actual use. Therefore, the behavior 

intention to use the electronic data capture tool (EDC) in the future when it is completely 

developed is considered as a successful of implementation in the current pilot study. In 

addition, attitude will not be included in the research model as it was found to be a weak 

mediator and was removed in the final model of TAM(69, 70). According to the purpose 

of TAM, it aims to evaluate the complete technical systems or applications (e.g. online 

banking, e-learning web based system). They do not provide information about the 

evaluation of single technical characteristics of a product(79). This study also extended 

TAM in order to measure user acceptance of the electronic data capture tool (EDC) 

which is not the whole system. This is the time to show capacity of TAM in another 

context where the objective is to focus on the tool more than the whole system. The 

structure of TAM used in this study is shown as follows: 
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Figure 2.11 Core concept of TAM use for measure the user acceptance 

Source:   Adapted from TAM (Davis, 1989) 

 

 

2.7 Summary of literatures 

As mentioned above, data is the most important component to support 

decision making for improving malaria vector control programme. However, the system 

is mostly paper‐based form. It is inefficient to extract data for monitoring and 

evaluation, planning, and allocating appropriate resources. There are many problems in 

data collection process such as poor handwriting of data collectors, incomplete filling 

of form and form damaged or lost, time consuming. Moreover, collecting data from 

ethnic minority people required the effective communication due to their culture and 

their languages. The results of overall review had been reported on many advantages of 

an electronic data capture/collection method. So, this study demonstrated the 

performance of an electronic data collection tool (EDC) in improving health by start 

from improving the fundamental unit of information as data. In order to measure the 

successful of EDC development and implementation, the satisfaction and user 

acceptance will be used as the instrument to ensure the intention to use of the users. The 

satisfaction will be measured by using two methods of data collection (i.e. electronic 

data capture tool (EDC) and paper-based methods) in term of format, ease of use and 

system speed as well as the overall satisfaction. User acceptance will be measured 

among those who have used electronic data capture tool (EDC) to collect the data. It 

will be measured in three constructs such as perceived usefulness, perceived ease of use 

and the intention to use.  

Perceived Usefulness 

Intention to Use 

Perceived Ease of Use 
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CHAPTER III 

MATERIALS AND METHODS 

 

 

3.1 Study design 

The study was conducted in both quantitatively and qualitatively. It was a 

randomized cross-over design study. The community health volunteers were randomly 

allocated to two arms where each arm consisted of a sequence of two data collection 

methods given sequentially. Each arm of the community health volunteers performed 

the same two data collection instruments, but in reverse order. The representatives of 

households were also assigned into two arms and each arm was interviewed by the same 

two data collection methods, and in reverse order. In order to prevent “the carry over 

effect” this study introduced a step of a “washout period” (no intervention) between 

sequential interventions which aimed to make the effects since the first intervention fade 

out.  

After the process in cross-over study had done, the representative in each 

household was interviewed about their satisfaction of being interviewed by two 

methods. Also, the community health volunteers (CHVs) were asked to answer the 

questionnaire concerning their satisfactions of using two methods and the acceptance in 

the electronic data capture tool (EDC). Then, the qualitative study by focus group 

discussion was performed among community health volunteers in order to collect more 

data to explore the strength and weakness of both methods 

 

 

3.2 Study areas 

The current study was conducted in two villages (i.e. Huai Muang and Huai 

Numnak). Both villages were located along Thai-Myanmar border in Tanaosri sub-

district, Suan Phueng district in Ratchaburi province, Thailand. In Tanaosri subdistrict, 

about 90% of population are Thai-Karen people(85). The study area was located around 



Siriporn Monyarit Materials and Methods /40 

The Rajanagarindra Tropical Disease International Centre (RTIC) as shows in Figure 

3.1.  

 

Figure 3.1  The map of Tanaosri sub-district, Suan Phueng District, Thailand 

Source:  http://suanphueng.ratchaburi.doae.go.th/ATSC/Mainpage/040.html 

Majority of the people who lived around here were Karen people and most 

of the residents did not speak Thai language. The information concerning malaria in 

both villages was obtained from The Rajanagarindra Tropical Disease International 

Centre (RTIC). The demographic information and households in the study area was also 

obtained from RTIC. The number of malaria cases in Tanaosri subdistrict reported at 

RTIC during 2008-2012 were shown in Figure 3.2. 

http://suanphueng.ratchaburi.doae.go.th/ATSC/Mainpage/040.html
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Figure 3.2 The number of malaria cases in Tanaosri sub-district, 2008-2012 

Source:   The Rajanagarindra Tropical Disease International Centre (RTIC), 2013 

The Rajanagarindra Tropical Disease International Centre (RTIC) was 

located at Huai Muang village, Tanaosri subdistrict. The RTIC has established since 

November 2000 through the financial assistance of The Tropical Disease Trust Fund, 

under the Honorary Chairmanship of Her Royal Highness Princess Galyani Vadhana 

Krom Luang Naradhiwas Rajanagarindra. Malaria was the main project in RTIC since 

before the construction.  Since then, RTIC had treated numerous of malaria patients and 

has been done a lot of research projects with focus on the further study of malaria. Free-

of-charge malaria clinic has implemented since the beginning of RTIC activities and 

remain performed until today. Blood samples of patients who suspected malaria were 

examined by microscopists. Then if they have got the positive result, the proper malaria 

drugs were provided free of charge for malaria positive patients. More than 10,000 visits 

per year coming from the villages either in Tanaosri or Suan Phung sub-district. The 

relationship between the RTIC staff and the local people was built since a long time.  

Some of those who lived in the villages willing to work as the community health 

volunteers (CHVs). They were trained by the RTIC staff and worked as a network of 

the RTIC(86).  
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3.3 Population samples 

 

3.3.1 Study population 

The respondents consisted of two groups including: 

1) The community health volunteers (CHVs) who were the 

interviewers.  

Inclusion criteria: 

- The community health volunteers age ≥ 18 

- Live in the study area. 

- Able to speak both Thai and Karen language.  

- Able to read Thai language.  

- Working as a network of RTIC. 

Exclusion criteria:   - 

2) Karen population who were the interviewees.  

Inclusion criteria:  

- The Karen people age ≥ 18 years.  

- Live in study area. 

- The participants were the heads of households and in the    

absence of the heads of households responsible adults    

were interviewed. 

- The participants were not fully understood Thai language.  

Exclusion criteria:      

- The participants did not stay at selected household 

permanently. 

 

3.3.2 Sample size 

There were 30 of the community health volunteers participated in 

quantitative study. As a small sample size the qualitative study with three focus group 

discussions were performed among the community health volunteers. The 120 of Karen 

respondents participated as they were the representative of their households.  

The number of Karen households relied on the number of community health 

volunteers. Each of the community health volunteers collected data from four different 
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households in order to obtain enough experiences regarding two data collection 

methods.  

 

3.3.3 Sampling method 

Simple random sampling technique was used to select the community health 

volunteers from the name list in The Rajanagarindra Tropical Disease International 

Centre (RTIC). Then, they were randomly allocated into two groups where each group 

consists of a sequence of two data collection methods given sequentially. Each group 

performed the same two data collection methods, but in reverse order. The process of 

sampling technique for selecting the community health volunteers was shown as 

follows: 

 

Figure 3.3. The process of selecting the community health volunteers 

The convenience sampling technique was employed for Karen house 

selection. Each of the community health volunteers selected four different Karen houses 

in his or her responsibility. Then, Karen houses were randomly allocated into two groups 

depending on the group assigned of the community health volunteers in order to receive 

the reverse order of data collection methods.  
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3.4 Research instruments 

There were four instruments consisted of three structure questionnaires for 

the interview and a discussion guideline for focus group discussion. The detail of each 

instruments were described below:  

Instrument 1: the structured questionnaire for interview Karen respondents 

who were the representatives in each households. The questions asked about the bed 

nets and the indoor residual spraying (IRS) coverage as well as the factors associated 

with bed nets utilization. The questionnaires was developed into two types: (i.e. paper-

based questionnaires and electronic questionnaires, namely electronic data capture tool 

(EDC)) 

The purpose of the study was not only to develop and implement an 

electronic data capture tool (EDC), but also to compare with traditional paper-based 

questionnaires. After paper-based questionnaire has been developed, the electronic data 

capture tool (EDC) was designed by using same structure of questionnaire. The structure 

of questionnaires consisted of four parts:  

Part  1 : Socio-Demographic information of the representative in each 

household; the variables including gender, age, education level and occupation. 

Part  2 : Household information; the variables included type of wall 

(partition), the number of family member, the number of child age ≤ 5 years, the number 

of pregnant woman and the experience with having malaria. 

Part  3 : Bed Nets utilization; the variables consisted of ownership of bed 

net, brand of net, bed net use previous night, the reason of not using bed net previous 

night, the season to use bed net, 

Part 4: Receiving of indoor residual spraying (IRS) information; the 

variables consists of the receiving of indoor residual spraying and the completeness of 

receiving an indoor residual spraying (IRS). 

There were many types of electronic devices use for develop the EDC. In 

current study, the users are community health volunteers who have not used and not 

familiar with electronic devices. According to previous study, the tablet PC showed the 

advantages about user familiarity, easy to carry to many places, less requirements for 

user training and technical support, low cost and the useful feature such camera 

device(23), low error rates when the data were input, and low missing rate(22). For 
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these points, tablet PC was suitable for collect the data in this study. Thus, tablet PC was 

employed to develop the electronic data capture tool (EDC). 

The electronic data capture tool (EDC) consisted of three features including:  

(1) Voice translation feature; the questions and answers were translated 

into Karen language and use for interview the Karen respondents. This feature could 

help to reduce the chance of misunderstanding, reduce interviewer bias as well as create 

an effective communication. 

(2) Photo capture feature; for taking pictures regarding brand of net, and 

indoor residual spraying (IRS) record instead of checking on paper. This feature helped 

to reduce workload of community health volunteers who are the interviewers and 

reduced the mistake during the data are recorded into the form. 

(3) GPS feature; for captures the household locations of the respondents 

automatically. This feature did not use to compare with paper-based method. However, 

it was the useful feature that allowed the health care provider to see the resources 

allocation geographically. 

The data was collected and recorded in off-line system. After data collection 

process had been done, data was synchronized directly into the server later on when the 

internet connection or cell phone signal were available. In case of taking picture, the 

researcher then checked the completeness of data and entered data into the software 

which use for data analysis. The process of work/data flow of using an electronic data 

capture tool (EDC) to collect the data was summarized and shown in Figure 3.4. 



Siriporn Monyarit Materials and Methods /46 

 

Figure 3.4. The process and work/data flow by using the Electronic Data Capture 

Tool (EDC) collect the data. 

Instrument 2: The questionnaire was used for assess the satisfaction of the 

Karen respondents who were interviewed by the community health volunteers (CHVs) 

using two methods for data collection. The assessment focused on three dimensions, 

two factors were adapted from Doll and Torkzadeh, 1988 included format and ease of 

use. On the other hand, system speed was adapted from Iliasa et al., 2007. Also, the 

respondents were asked about their overall satisfaction.  

The structure of the questionnaire was asked about the satisfaction of being 

interviewed by two methods for data collection. The variables consisted of the 

satisfaction with format, ease of use, system speed as well as the overall satisfaction. 

The Karen respondents were asked to rate their satisfaction using the 3-point Likert scale 

ranging from 1= Not too satisfied, 2= moderately satisfied, 3= Very satisfied 

Instrument 3: The questionnaire was developed to assess the satisfaction 

of the community health volunteers (CHVs) who have used two methods for collecting 

data regarding malaria vector control survey among Karen respondents. Also, the study 

measured their acceptance in EDC.  For the constructs of the satisfaction, two constructs 

were adapted from Doll and Torkzadeh, 1988 consisted of format and ease of use. On 

the other hand, system speed was adapted from Iliasa et al., 2007. The constructs of 
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user acceptance questionnaire were adapted from The Technology Acceptance Model 

(TAM) presented by Davis in 1989.  

The structure of questionnaires was divided into three parts as follows: 

Part  1 : Socio-demographic information. The variables included gender, 

age, education level and occupation. 

Part  2 : The satisfaction of using two methods for data collection consisted 

of three dimensions; format, ease of use and system speed. The community health 

volunteers were also asked about their overall satisfaction. The level of the satisfaction 

measured by using a 3-point Likert scale ranging from 1= Not too satisfied, 2= 

moderately satisfied, 3= Very Satisfied 

Part 3: The user acceptance in EDC consisted of three constructs; perceived 

usefulness, perceived ease of use and intention to use. The community health volunteers 

(CHVs) were asked to rate their opinion using a 5-point Likert scale ranging from 1= 

Strongly Disagree, 2 = Disagree, 3= Neutral, 4=Agree and 5 = Strongly Agree. 

Instrument 4: The discussion guideline was developed to guide in focus 

group discussion among community health volunteers (CHVs). It assisted the group 

discussion perform smoothly and appropriately. The questions for discussion are 

divided into three parts as follows: 

Part 1: Engagement questions: these questions used since the beginning 

of discussion in order to introduce participants and make them comfortable with the 

topic of discussion. 

- Think back to the last whole month that you've used two methods for 

data collection and please tell us about your fondest memory. (The most enjoyable 

memory) 

Part 2: Exploration questions: go through the contents of the discussion. 

- Let’s think about using the paper questionnaire for interview, and please 

tell me about positive and negative experiences you've had. 

- When you think about using an EDC for interview. What impressed you 

and what needs improvement? 

- Suppose your friend have to go to interview as you have done in the last 

whole month, which methods you will recommend them to use and what would you say 

in the invitation? 
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Part 3: Ending question: use for check whether anything was missed in 

the discussion.   

- Of all the things we discussed, what is the most important to you? 

- Is there anything else you would like to say about your experience on 

using two methods collect data? 

 

 

3.5 Data collection 

After the proposal of this study was approved by the Ethics Committee of 

the Faculty of Tropical Medicine, Mahidol University, the researcher went to contact 

the staff at The Rajanagarindra Tropical Disease International Centre (RTIC) which 

located near to the study area. Then, the researcher recruited thirty of the community 

health volunteers (CHVs) who met the criteria by randomly selecting from the name 

list. Next, the researcher contacted and invited them to participate in the study. All of 

the community health volunteers (CHVs) were trained to use both of the paper 

questionnaire and EDC in workshop training. The nature of this project was also 

explained to them. Then, they became the interviewers and ready for data collection. 

Data collection processes of this study were divided into two sections, the details were 

described below; 

Section 1: Collecting data regarding malaria vector control from Karen 

participants by community health volunteers (CHVs). In the first section, data was 

collected by the community health volunteers (CHVs) using two methods for collecting 

data from Karen respondents. The community health volunteers (CHVs) went to the 

Karen houses which were selected. Next, they explained the nature of the study and how 

the results were going to be used to the representative in each household only those who 

met the criteria. Then, they invited the representative of households to participate in the 

study. It was emphasized that the participation was voluntary and their responses would 

be kept anonymous and confidential. Then, the Karen respondents were asked to sign 

the informed consent. If the respondents were willing to participate, the interview was 

performed after they signed the informed consent. However, the present study employed 

cross over design and there were two methods for data collection. In order to describe 

clearly, data collection process were explained respectively. 
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Paper-Based data collection: Data was collected by the community health 

volunteers (CHVs) who were the interviewers. Before the interview was started, the 

interviewers recorded the time at the beginning of interview. The community health 

volunteers (CHVs) used both Thai and Karen languages for interview depending on the 

understanding of Karen respondents. After that, the answers were recorded in the paper 

questionnaires. The time was recorded again when the interview was finished. Then, all 

of the data were entered into the software manually by the researcher. 

Electronic data capture tool (EDC): The community health volunteers 

(CHVs) were the interviewers but instead of asking the questions by themselves, they 

only clicked on the screen of EDC. All questions and answers in EDC were provided in 

Karen language. Some questions regarding the bed net brand or indoor residual spraying 

record, the interviewers took a photo instead of record the results. The duration of data 

collection and the location of household were recorded automatically in EDC. In case 

of the problems occurred during the interview such as crashing, the application stop 

working, the interview was started again at the same house after the problems were 

being solved.  The house that the problem occurred was not replaced. After conducting 

the interviews, the data were synchronized to the server later on when the internet 

connection or cell phone signal were available.  

According to the design of this study was randomized crossover design. The 

steps of crossover design and explanation were showed as follows: 

1st data collection The community health volunteers group P were trained 

to collect data by using paper-based questionnaire and collected data from the 

representative of households in group A by paper-based questionnaire. While the 

community health volunteers group E were trained to collect data by using EDC. Then, 

they collected the data from the representative of households in group B by using EDC.  

Washout Period: The researcher did not provide any intervention to all 

participants about 2 weeks after 1st data collection was completed. During this period 

the community health volunteers in both groups were trained to use another method of 

data collection. 

2nd data collection: The representative of households in group A was 

interviewed by the community health volunteers belong to Group P using EDC to collect 



Siriporn Monyarit Materials and Methods /50 

the data. While the representative of households in group B were interviewed by the 

community health volunteers in group E using paper-based questionnaire. 

 

Figure 3.5. Flow chart of step in randomized crossover design 

Therefore, at the end of survey, in each household obtained both methods of 

data collection. Each of the community health volunteer (CHV) also used both methods 

of data collection. After that the outcomes of this study were measured. The next section 

was the measurement of outcomes in this study. 

Section 2: Measure the outcomes from Section I by assessing the 

satisfaction of both tools (i.e. paper-based questionnaire and EDC. This section 

consisted of three parts as follow; 

Part 1: Collecting data regarding the satisfaction of the interviewees from 

Karen respondents. Data was collected after the Karen respondents were interviewed by 

two methods completely about one week. The community health volunteers interviewed 

Karen participants and recorded the answers in the paper questionnaire. 

Part 2: Collecting data regarding the users’ satisfaction and user acceptance 

from the community health volunteers (CHVs). The community health volunteers 
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(CHVs) who were the interviewers were asked to fill out the questionnaire after the 

survey finished for one week.  

Part 3: Collecting qualitative data by focus group discussion among the 

community health volunteers (CHVs). In order to obtain the information and opinions 

concerning the new testing instrument, three of focus group discussions were performed 

among the community health volunteers. A total number of participants participated in 

the discussion were 28 persons. There were two groups consisted of 9 participants and 

one group consisted of 10 participants. In each groups consisted of one moderator. The 

conversation was recorded by using voice recorder. Three group discussions were 

performed separately at the same time by three moderators. The questions were asked 

follow the discussion guideline. In each group took time about an hour.   

 

 

3.6 Validity 

The questionnaires in this study were tested content validity. Three experts 

refined the items to assure the content validity of the questionnaires. After that, the items 

in the questionnaires were modified according to their suggestions.  

The consistency of the findings obtained from three focus group discussions 

was also considered. After the coding process, all codes were discussed. Similarities and 

differences between the results were assessed in order to reduce the variation and bias 

for coding.   

 

 

3.7 Data analysis 

All data were entered into the Statistical Package for Social Science (SPSS) 

program version 18.0. The statistical analysis used in this study was explained as 

follows: 

1. Univariate analysis was performed when one variable was analyzed such 

as the characteristics of the respondents, the level of satisfaction, user acceptance and 

the time consumed for data collection. The results were reported depending on the data. 

E.g. frequency, percentage, mean, median, standard deviation. 
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2. Bivariate analysis was performed when two variables were compared 

such as the comparison of time consumed when using two methods for data collection. 

Also, it was used in order to find the association among the satisfactions aspects and 

among the user acceptance constructs.  

3. Multivariate analysis was performed when dealing with three or more 

variables were analyzed. For example, to test the difference of time consumed for data 

collection among different age groups. 

Qualitative data obtained from three focus group discussions were analyzed 

using the inductive content analysis(87). The data were transcribed into Microsoft word, 

the comments were typed word by word. Then, the data were coded and transferred to 

Microsoft Excel spreadsheet in a separate cell. The unit of quote focused on the meaning 

regardless of the length of sentences. Then, the researcher filtrated the codes use filter 

function in Microsoft Excel. All codes were synthesized into different themes and 

interpret as the results.  

 

 

3.8 Ethical consideration 

The study was approved by the Ethics Committee of the Faculty of Tropical 

Medicine, Mahidol University. The respondents were described in the nature of the 

study and asked to participate in this study. The researcher emphasized that their 

participation would be voluntary and they had the right to withdraw from the study at 

any time without affecting anything in their life. The participants could ask any 

questions that they would like to know in the process of this study until they were 

understood clearly. If the participants decided to participate, they were asked to sign the 

informed consent. There was no identification of the participants. The individual 

information was kept confidential with the researcher during data collection and 

analysis. The participants were able to stop giving an interview or participate in the 

study any time and did not need to give reason for the withdrawal of the consents. 
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CHAPTER IV 

RESULTS 

 

 

The result of the current study were presented in two main part consisted of 

tool development and implementation part and tools assessment and comparison. The 

details were explained as follows: 

 

 

4.1 Tool development and implementation 

The first objective of the current study was to develop and implement the 

electronic data capture tool (EDC) used in malaria vector control survey among Karen 

hill tribe population. Thus, after paper-based questionnaire had been developed, the 

application for collecting the data was created with the same structure to the paper-based 

questionnaire. There were 6 phases of tool development and implementation. Each 

phase was described as follows: 

 

4.1.1 Design phase 

This phase started after the paper questionnaire was developed. The paper 

questionnaire was finalized after several discussions with the investigator, programmer 

and advisors. Then, we started to design the application of the electronic data capture 

tool (EDC) which would run on android system. This application was designed to install 

on tablet Samsung galaxy 7.0 plus.  

 

4.1.2 Development phase 

After the users’ requirement were created, the programmers started to form 

the application. The application was built by eclipse software which was open source 

software. At the same time, the investigator went to the village in the study area. The 

volunteers were asked to translate the questions from Thai to Karen language.
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The question and answer in each item were recorded in one file. The questions were 

translated twice by two different volunteers. The verified version of the translation was 

sent to the programmer. Then, the voice records were applied on the application.  

 

4.1.3 Testing phase 

After EDC was built, the functions were tested. The tool was used to 

interview 10 volunteers in the village. Moreover, it was presented to the advisors in 

order to ask the suggestions on the application. In this phase, the application of EDC 

run well. However, there were some suggestions on the screen of EDC which needed to 

be modified.  

 

4.1.4 Modifying phase 

According the suggestions, EDC was modified in some functions such as 

the icon of application, language on the screen (English to Thai), drop down of age 

(started from 18), and for camera feature (added check box for skip in case that the 

participant did not allow to take a picture). The Figure 4.1 showed some screen shots 

of the first draft application. 

 

Figure 4.1 Some parts on the screen of an electronic data capture tool (EDC) in the 

first draft which needed to modify. 
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4.1.5 Training phase  

After the EDC was developed completely, the training workshop was set up. 

The pictures of the screen in the final version of EDC were shown in the appendix. The 

community health volunteers were trained to use EDC before the interview. The training 

lasted around 3 hours, starting from the basic of the tablet.  

 

4.1.6 Implementation phase  

After the community health volunteers were trained, they went to the 

interviewees’ houses and performed the interview. Each of them went to four different 

houses of the Karen respondents. 

 

 

4.2 Tools assessment and comparison 

There were two instruments for data collection in this study (i.e.an electronic 

data capture tool and paper-based questionnaire). In order to assess the tools as well as 

comparison between both tools, the assessment has started after the data was collected 

by community health volunteers among Karen respondents. The assessment was 

performed in term of time consumed, user acceptance, users’ satisfaction and 

interviewees’ satisfaction. The detail of the tools assessment and comparison were 

shown as follows:  

 

4.2.1 General characteristics of the respondents 

There were two groups of the respondents in this study i.e. the community 

health volunteers and Karen hill tribes. Total of 30 community health volunteers 

participated in the current study. More than half were female (66.7%) and 33.3% were 

male. 43.3% were 30 years old or younger, 30% were in 41 - 50 years old, 23.4% were 

in 31 - 40 years old, only one of them was more than 50 years of age and the average 

age was 30.9 years (SD = 13.73).  In terms of the highest education level, 56.7% of the 

respondents had finished primary or elementary school, followed by 36.7% had got high 

school or technical certificate degree and 6.7% were uneducated. On occupation, 46.7% 

of them were the employee, 30% were unemployed, 16.7% were the agriculturist and 

the rest were doing the business/trading and work as the government officer. Since the 
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study design was the randomized cross-over design, 30 community health volunteers 

were randomly allocated into two groups (i.e. group P and group E). Based on the result, 

the demographic characteristics of community health volunteers in both groups were 

not different. The demographic characteristics of the community health volunteers were 

presented in Table 4.1 

 

Table 4.1 The demographic characteristic of 30 the community health volunteers 

which were allocated into two groups at the time of study. 

Characteristic 

Group of CHVs 

n (%) p Group E* 

n (%) 

Group P† 

n (%) 

Gender     

 Male 6  (60.0) 4 (40.0) 10 (33.3) 
0.43  Female 9  (45.0) 11 (55.0) 20 (66.7) 

Age (years)     

≤  30 9  (69.2) 4  (30.8) 13 (43.3)  

31 - 40 0    (0.0) 7(100.0) 7 (23.4)  

41 - 50 5  (55.6) 4  (44.4) 9 (30.0)  

>  50  1(100.0) 0    (0.0) 1 (  3.3)  

Mean ±S.D. 28.73±16.09 33.07±11.03  0.40 

Education     

 Uneducated 0 (0) 2   (100) 2 (6.6) 

0.27  Primary School    10 (58.8) 7  (41.2) 17 (56.7) 

 High School 5 (45.5) 6  (54.5) 11(36.7) 

Occupations     

 Unemployed 7  (77.8) 2  (22.2) 9 (30.0) 

0.11 

 Agriculturist 2  (40.0) 3  (60.0) 5 (16.7) 

 Business /Trading 1(100.0) 0    (0.0) 1   (3.3) 

 Employed 4  (28.6) 10  (71.4) 14 (46.7) 

 Government officer 1(100.0) 0    (0.0) 1   (3.3) 

        Total 15  (50.0) 15  (50.0) 30(100)  
* Used EDC in 1st data collection and used paper-based in 2nd data collection 

† Used paper-based in 1st data collection and used EDC in 2nd data collection 

Additionally, there were 120 of Karen hill tribes participated in this study. 

Each of them was the representative from each household. The majority of the Karen 

respondents were female (70%) and 30% were male. Out of total respondents, 36.7% 

were 30 years old or younger, followed by 31.7% were in 31 - 40 years old, 18.3% were 

in 41 – 50 years old, 13.3% were more than 50 years of age and the average age was 
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36.66 years (SD = 12.38). The majority of the Karen respondents were uneducated 

(69.2%). In terms of the occupation, 66.7% were the employees. The demographic 

characteristics of the Karen hill tribe respondents were shown in Table 4.2. 

 

Table 4.2 The demographic characteristic of the 120 hill tribe respondents at the time 

of study 

Characteristic  n = 120 Percentage 

Gender   

 Male 36 30.0 

 Female 84 70.0 

Age (years)   

 ≤  30 44 36.7 

31 - 40 38 31.7 

41 – 50 22 18.3 

>  50  16 13.3 

Education 

 Uneducated 83 69.2 

 Primary School / Elementary School      18 15.0 

 High School/ Technical Certificate 17 14.2 

 University or higher 1 0.8 

 Others 1 0.8 

Occupation   

 Unemployed 21 17.5 

 Agriculturist 9 7.5 

 Business /Trading 5 4.2 

 Employed 80 66.7 

 Government officer 4 3.3 

 Others 1 0.8 

 

4.2.2 Time consumed for data collection  

The data was collected from 120 Karen respondents by the community 

health volunteers. Approximately 75% of those who used paper-based questionnaire for 

interview spent time not more than 9 minutes for the interview. While 75% of those who 

used EDC spent time during interview was not more than 8 minutes. However, the 

median of time consumed when using paper-based questionnaire was less than using an 

electronic data capture tool (EDC) for data collection, median = 5 and 6.5 respectively.  

The data regarding time consumed were not normally distributed. Also, in 

the Figure 4.2 showing that and there were the outliers and extreme values. Therefore, 
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Wilcoxon Signed Ranks Test was performed in order to test the difference of time 

consumed between two methods for data collection. 

 

Figure 4.2 Time consumed of data collection by using paper questionnaire and the 

electronic data capture tool (EDC) 

Additionally, data of 2 cases in paper-based form were missing in time 

consumed variable. Thus, 118 pairs were used for comparison in this test. The result 

demonstrated that the time consumed for data collection were significantly difference 

between two methods (p = 0.03). Time consumed for data collection by using paper-

based questionnaire was less than using an electronic data capture tool (EDC). The result 

of time consumed by using two methods was shown in Table 4.3. 
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Table 4.3 Comparison of time consumed by using an electronic data capture tool 

(EDC) and paper-based questionnaire for data collection. 

*IQR = Interquartile range (Q3 – Q1) 

† Wilcoxon Signed Ranks Test 

The current study also investigated the difference of time consumed in 

different characteristics of Karen respondents who lived in 120 selected households. 

Based on the finding, time consumed of being interviewed by EDC were different 

between male and female as the time consumed of female interviewee was less than 

male interviewee (p = 0.035). Instead, the time consumed for data collection was not 

different among different age groups and education levels. The results were presented 

in Table 4.4. 

 

Table 4.4 Comparison of time consumed for data collection in different characteristics 

of Karen respondents who were interviewed by two methods.  

Characteristics of 

Karen hill tribe 

Time consumed (EDC) 

(n = 120)  
Time consumed (Paper) 

(n = 118) 

Median IQR P Median IQR P 

Gender*   0.035   0.38 

 Male 7.0 9.0 - 6.0 
  

5.0 10.0 - 3.0 
 

 Female 6.0 8.0 - 4.0 4.0   9.0 - 3.0 

Age (years) †   0.45    0.20 

 ≤ 30 6.0 8.0 - 5.0 

  

5.0   9.5 - 3.0 

 
 31-40 6.0 8.0 - 5.0 4.0   8.0 - 2.0 

41-50 6.5 9.0 - 5.0 4.5   6.0 - 3.0 

 > 50 7.5 11.0 - 6.5 8.0 10.5 - 3.5 

Education†   0.07    0.21 

 Uneducated 6.0 8.0 - 4.0 

  

4.0   9.0 - 3.0 

  Primary School   8.0 9.0 - 7.0 5.0   9.0 - 4.0 

 High School 6.0 8.0 - 5.0 5.0   8.0 - 2.0 

* Mann-Whitney Test 

† Kruskal Wallis Test 

Data collection methods 

(n = 118) 

 Time consumed (minutes) 

Min. Max. Median IQR* p-value† 

EDC  2 28        6.5 8 - 5 

0.03 
Paper-based 

questionnaire  
1 20        5.0 9 - 3 
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The respondents (i.e. the community health volunteers and Karen hill tribes) 

were divided into two groups in order to gain the experience with two methods in reverse 

order. The current study also compared time consumed for data collection by using two 

methods within each group of the respondents as presented in Table 4.5. The result 

showed that the time consumed between using two methods were not statistically 

different either the respondents belong to group P (p =0.13) or group E (p=0.12).  

 

Table 4.5 Comparison of time consumed by using two methods within each group of 

the respondents. 

Group of the 

respondents 

EDC (minutes) Paper (minutes) 
p-value* 

Median IQR Median IQR 

Groups   ( n=60 )      

-  Group P 6 8 - 4 4         9 - 3   0.13 

-  Group E 7 9 - 5 5 9.5 - 3 0.12 

*Wilcoxon Signed Ranks Test 

Group P: using paper-based questionnaire in 1st round and using EDC in 2nd round 

Group E: using EDC in 1st round and using paper-based questionnaire in 2nd round 

 

4.2.3 The interviewees’ satisfaction among Karen respondents 

The interviewees’ satisfactions with two methods were also assessed among 

Karen respondents who were interviewed by the community health volunteers. There 

were 120 of Karen respondents participated in the study. The average ratings in both 

methods were also above the midpoint. It showed that the Karen respondents satisfied 

with both methods for data collection.  

As for the respondents who were interviewed by EDC, the highest mean was 

the satisfaction with the system speed (2.78) and the lowest mean was the satisfaction 

with the format (2.69). Meanwhile, the highest mean of satisfaction when they were 

interviewed by using paper-based questionnaire was the satisfaction with ease of use 

(2.43) and the lowest mean was the satisfaction with the format (2.32). (The overall 

satisfaction was not considered). The interviewees’ satisfaction of using an electronic 

data capture tool (EDC) and paper-based questionnaire for data collection among Karen 

respondents in each dimension were summarized in Table 4.6. 
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Table 4.6 The interviewees’ satisfactions of using an electronic data capture tool (EDC) 

and paper-based questionnaire for data collection among Karen respondents in each 

dimension. 

Dimensions of Satisfaction 

Frequency (%) 

EDC (n=120) Paper-based (n=120) 

Format    

(1) Not too satisfied              1   (0.8)         4  (3.3) 

(2) Moderately            35 (29.2)       74(61.7) 

(3) Very satisfied            84 (70.0)       42(35.0) 

             Mean ± SD        2.69 ± 0.48 2.32 ± 0.53 

Ease of use    

(1) Not too satisfied              2   (1.7)         5  (4.2) 

(2) Moderately            26 (21.7)       58(48.3) 

(3) Very satisfied            92 (76.6)       57(47.5) 

            Mean ± SD        2.75 ± 0.47 2.43 ± 0.58 

System speed    

(1) Not too satisfied              2   (1.7)         5  (4.2) 

(2) Moderately            22 (18.3)       62(51.7) 

(3) Very satisfied            96 (80.0)       53(44.1) 

            Mean ± SD        2.78 ± 0.45 2.40 ± 0.57 

Overall satisfaction    

(1) Not too satisfied              1   (0.8)         4  (3.3) 

(2) Moderately            16 (13.3)       62(51.7) 

(3) Very satisfied          103 (85.7)       54(45.0) 

            Mean ± SD         2.85 ± 0.38 2.42 ± 0.56 

 

In order to compare the mean difference of satisfaction between two 

methods in all dimensions, Pair sample t-test was performed. The significant differences 

were found in all dimensions between two methods. The result indicated that the 

respondents were more satisfied with EDC than paper-based questionnaire in all 

dimensions consisting of format of EDC vs. format of paper, (p < 0.001) ease of use 

with EDC vs. ease of use with paper, (p < 0.001), system speed of EDC vs. system speed 

of paper, (p < 0.001) and for the overall satisfactions, they were also more satisfied with 

EDC than paper-based questionnaire, (p < 0.001). 

 

4.2.4 The users’ satisfaction among the community health volunteers 

The users’ satisfaction was assessed among community health volunteers 

who have used two methods for data collection. The satisfaction was classified into 
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three-point scale. The median of ratings score for all items of using EDC were 3 while 

the median of ratings score for all items of using paper-based questionnaire were 2.  

In terms of EDC, at least 70% of the community health volunteers felt very 

satisfied in all dimensions. Particularly, in the overall satisfaction with EDC, 80% of 

them were very satisfied. For the satisfaction with paper-based questionnaire, the 

majority of them were moderately satisfied in all dimensions. The result of the users’ 

satisfaction among the community health volunteers were summarized in Table 4.7. 

 

Table 4.7 The users’ satisfaction of using an electronic data capture tool (EDC) and 

paper-based questionnaire for data collection among the community health volunteers 

in each dimension 

Dimensions of Satisfaction 
Frequency (%) 

EDC  (n=30)     Paper-based  (n=30) 

Format    

(1) Not too satisfied               0  (0.0)       1  (3.3) 

(2) Moderately               9(30.0)     20(66.7) 

(3) Very satisfied             21(70.0)       9(30.0) 

            Median [ IQR ]          3 [ 3 – 2 ]  2 [ 3 – 2 ] 

Ease of use    

(1) Not too satisfied              1  (3.3)      2  (6.7) 

(2) Moderately              8(26.7)    16(53.3) 

(3) Very satisfied            21(70.0)   12(40.0) 

            Median [ IQR ]          3 [ 3 – 2 ] 2 [ 3 – 2 ] 

System speed    

(1) Not too satisfied              0  (0.0)     1  (3.3) 

(2) Moderately              8(26.7)   20(66.7) 

(3) Very satisfied            22(73.3)     9(30.0) 

            Median [ IQR ]          3 [ 3 – 2 ] 2 [ 3 – 2 ] 

Overall satisfaction    

(1) Not too satisfied              1  (0.0)     0  (0.0) 

(2) Moderately              6(20.0)   16(53.3) 

(3) Very satisfied            24(80.0)  14(46.7) 

            Median [ IQR ]          3 [ 3 – 3 ]                2 [ 3 – 2 ] 
 

In order to compare the score of the users’ satisfaction in each dimension 

between two methods, Wilcoxon Signed Ranks Test was performed as the sample size 

was small. The result pointed out that the users’ satisfaction were significantly 

difference between two methods for data collection in all dimensions. The community 

health volunteers were more satisfied with EDC than paper-based questionnaire in all 
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dimensions, comprised of format of EDC vs. format of paper, (p = 0.002) ease of use 

with EDC vs. ease of use with paper, (p = 0.018), system speed of EDC vs. system speed 

of paper, (p < 0.001) and for the overall satisfactions, they were also more satisfied with 

EDC than paper-based questionnaire, (p = 0.004). 

 

4.2.5 Correlation between each dimension of satisfaction with the 

overall satisfaction. 

The correlation analysis was used to test the relationships between three 

dimensions of satisfaction (i.e. format, ease of use and system speed) with the overall 

satisfaction. The results were divided into two parts, which were shown in Table 4.8. 

 

Table 4.8 Correlation(R) between each element of satisfaction with the overall 

satisfaction 

  *CHVs = Community health volunteers  

  † Spearman’s correlation (rs) 

  ‡ Pearson correlation (r) 

Part I: community health volunteers 

In case of using EDC for data collection, the satisfaction with format were 

not significantly correlated with the overall satisfaction, rs = 0.22, (p = 0.25). The 

satisfaction with ease of use and the overall satisfaction were also not significantly 

correlated, rs = 0.25, (p = 0.18). On the other hand, there was a significant positive 

correlation between the satisfaction with system speed and the overall satisfaction. Both 

variables were strongly correlated, rs = 0.64, (p < .001). 

Overall satisfaction 

         

Format  Ease of use     System speed 

R P  R P R P 

Interviewers (n = 30) 

(CHVs*)† 
    

 
 

 

EDC  0.22  0.25  0.25  0.18  0.64  < .001    

Paper-based 0.46  0.01  0.29  0.12  0.16  0.41 

Interviewees (n = 120) 

(Karen)‡ 
    

 
 

 

EDC 0.52 < .001  0.44 < .001  0.54 < .001  

Paper-based  0.46 < .001  0.43 < .001  0.55 < .001  
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In case of using paper-based questionnaire, there was a positive 

relationships between the satisfactions with format and the overall satisfaction, rs = 

0.464, (p = 0.010). In contrast, the satisfaction with ease of use and system speed were 

not significantly correlated with the overall satisfaction, rs = 0.29 and 0.16, (p = 0.12 

and 0.41). 

Part II: Karen respondents 

The results from the respondents who were Karen hill tribe in study area, 

the significant correlations were found in all dimensions of both methods for data 

collections.  

As for the respondents being interviewed by using EDC, the satisfactions 

with format was positively correlated with the overall satisfaction, r = 0.52, (p < .001). 

The satisfactions with ease of use was also positively correlated with the overall 

satisfaction,      r = 0.44, (p < .001). Also, the satisfactions with system speed was 

positively correlated with the overall satisfaction, r = 0.54, (p < .001). 

In case of the respondents being interviewed by using paper-based 

questionnaire, the satisfactions with format was positively correlated with the overall 

satisfaction, r = 0.46, (p < .001). The satisfactions with ease of use was also positively 

correlated with the overall satisfaction, r = 0.426, (p < .001). Also, the satisfactions with 

system speed was positively correlated with the overall satisfaction, r = 0.55, (p < .001). 

 

4.2.6 The user acceptance of an electronic data capture tool (EDC) 

among community health volunteers. 

The Technology Acceptance Model (TAM) was designed to investigate the 

user acceptance of electronic data collection tool within community health volunteers. 

The questions consisted of 11 items (perceive usefulness 5 items, perceive ease of use 

5 items and intention to use 1 item) and rated by five-point Likert scale. The results of 

the user acceptance were summarized in Figure 4.3. 
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Figure 4.3 The user acceptance of an electronic data capture tool (EDC) among 

community health volunteers. 

From Figure 4.3, the median score in all items of user acceptance were 

above the midpoint. It is indicated that the community health volunteers accepted about 

an electronic data capture tool (EDC). However, there were two items of perceive 

usefulness which they felt strongly disagree consisted of PU1 (Using EDC enable me to 

accomplish the tasks more quickly) (n=1, 3.3%) and PU2 (Using EDC Improve my job 

performance.) (n=1, 3.3%). Also, there were three items of perceive ease of use that 

they answered disagree consisted of PEOU1 (Learning to operate the EDC is easy for 

me) (n=2, 6.7%), PEOU4 (It would be easy for me to become skillful at using the EDC.) 

(n=2, 6.7%) and PEOU5 (Overall, I find the EDC easy to use.), (n=1, 3.3%). 

In terms of the intention to use, the majority of them were strongly agree 

(63.3%) that if they had an opportunity to use EDC, they would use it in their job. The 

36.7% of them agreed in this item and no one answered neutral, disagree or strongly 

disagree. 
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4.2.7 Correlation between the constructs of user acceptance 

The Spearman correlation analysis was performed among total score of 

perceive usefulness, total score of perceive ease of use and intention to use. The finding 

indicated that perceive usefulness were not correlated with intention to use, rs = 0.03, (p 

= 0.27). The relationship were also not found between perceive ease of use and intention 

to use, rs = 0.30, (p = 0.11). However, there was a significant correlation between 

perceive usefulness and perceive ease of use, rs = 0.38, (p= 0.04). The correlations were 

summarized in Figure 4.4. 

 

Figure 4.4 Correlation between three constructs (i.e. perceived usefulness (PU), 

perceived ease of use (PEOU) and intention to use (ITU)) of user acceptance.  

The lines indicate a positive correlation, rs = correlation coefficient, (* = p < 0.05)  

 

4.2.8 The strength and weakness of using an electronic data capture 

tool (EDC) and paper-based method  

In the current study, three focus group discussions were performed in order 

to explore the strengths and weaknesses of using two methods in data collection 

regarding malaria vector control survey among Karen hill tribe population. Total 28 

respondents were community health volunteers. Those who were used two methods for 

data collection (i.e. electronic data collection tool and paper-based questionnaire) have 

given the difference views based on their experiences.  

Electronic Data Capture Tool (EDC) 

The results of using the electronic data capture tool (EDC) were presented 

in two parts, consisted of the strengths and weaknesses. All themes and quotes were 

presented in Table 4.9-4.10. The explanations of the results were provided as follows: 

 

 

Perceive usefulness 

(PU) 

Perceive ease of use 

(PEOU) 

Intention to use 

(ITU) 

rs = 0.03 

rs =0.30 

 rs =0.38* 
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Strength of the electronic data capture tool (EDC) 

1) Ease of use and comfortable to use 

For those community health volunteers, the major strength of EDC was the 

ease of use and comfortable to use. Twelve of them mentioned about this topic. The 

aspects that the respondents stated were ease of use and comfortable using it.  

Three out of twelve respondents emphasized on touch screen. Carrying was 

also the other reason for the respondents: Three out of twelve pointed out that EDC was 

easy and comfortable to carry. One out of twelve respondents brought up about camera 

feature in EDC. They could also take a picture instead of writing. So, it was easy for 

them to collect data.  Additionally, one of the respondents noted that using EDC was 

easy to edit. If they wanted to change the answer, they could only click in EDC.   

2) Quick 

Eleven out of 28 respondents noted that by using EDC they could finish the 

interview quickly. Five of them were more focused on comparing the speed and they 

felt that using EDC was faster than using paper-based questionnaire.  

3) Automatic translation 

Automatic translation was also identified as the strength of EDC during the 

discussions identified by 7 respondents.  The interviewer only clicked on the screen, 

then the questions and answers were translated automatically. 

4) Complete information 

According to the camera feature, it was not only made them feel easy to use 

but two of all respondents were also noted that taking picture leaded to the complete 

information. In their opinion, using EDC for data collection could get more detail 

information than that of paper-based form. However, one of them respondent stated that 

the application screen was locked when the user was not completed all questions in that 

screen. The pictures of brand of bed net took by the community health volunteers were 

shown in Figure 4.5. 
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Figure 4.5 The pictures of brand of bed net taken by the community health volunteers 

using the electronic data collection tool (EDC) during data collection process. 

Weakness of the electronic data capture tool (EDC) 

The weaknesses of using EDC were presented in two parts consisted of the 

personal factors and instrumental factors. 

1) Personal factors 

The personal factor explained the side of the users who have used the EDC 

for data collection. The results were explained as follows: 

1.1) Unfamiliarity  

Six out of 28 respondents noted that they were unfamiliar with 

the tablet and they have never used or seen it before. This point also influenced their 

skills to use tablet PC. 

1.2) Lack of skill  

Four out of 28 respondents reported that they brought up the 

problem with touch screen in the groups. They needed to be careful with EDC because 

they were not skillful with it. 

1.3) Negative attitude toward new technology 

There were concerns that using tablet did not improve the 

writing skill. This was the negative attitude about new technology reported by 3 

respondents. Moreover, three out of all respondents expressed their attitude with EDC 

before training. They thought it was difficult for them.  

1.4) Require reading skill 

Although EDC was designed to translate the questions in Karen 

language, one of the respondents stated that the interviewers still need reading skill.  The 

interviewers needed to read before selecting the right item of the answer.  
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2) Instrumental factors 

The instrumental factors explained about the physical problems that 

occurred with the tool consisted of two main aspects (i.e. devices and application) 

2.1) Devices problem   

The weakness of hardware of tablet PC which was used to build 

an electronic data capture tool (EDC) was reported by one respondent: short battery life.  

2.2) Application Problems 

2.2.1) Lack of restore function  

The problems related to the application of EDC were also 

reported. Three of the respondents stated that the application could not retain the current 

screen in case that they switched to a different screen unintentionally. All data which 

has collected were gone.  

2.2.2) Voice translation feature  

There were three points that were reported as the problems 

in voice translation feature.  The first problem was the mistranslation. The mistake for 

translation was also found in EDC. Some words in the questions and answers which 

were recorded since the EDC was developed were not correct. Thus, some the 

interviewees did not understand.  The second was the sounds in voice translation were 

ambiguous. The problem was reported by two of the respondents. The third problem 

was the question, which was not separated from the answers. Thus, the questions and 

answers were asked in one time. The interviewee might be able to answer some 

questions even without the choice of answers. Therefore, it wasted time for interview.  

2.2.3) Screen format  

Two out of 28 respondents said regarding format on the 

screen. They noted that size of the letter on the screen was too small, which made them 

difficult to see.  
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Paper-based questionnaire  

The results were also presented in two parts consisted of the strengths and 

weaknesses. All themes and quotes were presented in Table 4.11-4.12. The following 

described the summary of the results.  

Strength of paper-based questionnaire 

1) Easy to use 

Eight out of 28 respondents noted that the paper questionnaire was easy to 

use. There were many reasons which made them feel easy when they used paper 

questionnaire such as they could speak their language (Karen language) and paper form 

was easy to write.  

2) Good attitude toward paper 

Five of the respondents showed the good attitude towards paper 

questionnaire. They believed that it could stimulate their writing skill.  

3) Users’ familiarity  

Two of respondents brought up that they were familiar with paper 

questionnaire. Both of them have used paper questionnaire before regarding to malaria 

survey.  

Weakness of paper-based questionnaire  

The weakness of using paper-based questionnaire were also presented in 

two parts consisted of personal factors and instrumental factors. The details were 

explained as follows: 

1) Personal factors 

1.1) Translation problems 

In the personal part, two of 28 respondents reported the issues 

regarding translation consisted of translation bias and mistranslation.  

1.2) Data inaccuracy 

According to the discussion among the group, two of the 

respondents reported that they did not go to the interviewees’ house when they used 

paper questionnaire to interview. For the question regarding the brand of the net, they 

knew two types of bed net and they answered either one. It demonstrated that the data 

may not be accurate. 
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1.3) Lack of English skill 

For the question asking about brand of bed net, there was a 

problem with the volunteer who were lack of reading and writing skills for English.  

2) Instrumental factors 

2.1) Physical problems 

Five volunteers noted that they have to handle with the physical 

problems when they used paper questionnaire for interview such as the form got 

damaged, wrinkled and sometimes got wet.   

2.2) Slow 

Four out of 28 respondents felt that using paper questionnaire 

for data collection was slow.  Some of them gave the reasons such as paper questionnaire 

required the time for reading, explanation and translation.  

2.3) Self-explanation 

Three of them demonstrated that they were not comfortable with 

paper questionnaire because they needed to explain all questions by themselves when 

they went to interview.  Some of them compared between paper questionnaire and EDC.  

2.4) Difficult to edit 

The difficulty to edit when they used paper questionnaire was 

also reported by 3 out of 28 respondents. When they wrote something wrong in paper 

questionnaire, they needed liquid paper for edit. 
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There were strengths and weaknesses of both methods for collecting data. 

The summary of the strengths and weaknesses of both methods were presented in 

Figure 4.6 and Figure 4.7. Training was also the important step for data collection in 

both methods.  This topic was reported by 7 respondents. One of them stated, “At first, 

I cannot use it [EDC], but I can use because I have been trained.”(V3.3). One out of 7 

respondents was also said about how the training was important for the interview using 

paper questionnaire, “In case that we understand the topics [questions, we can ask them 

[interviewees]. “If we do not understand, we cannot ask in each item or each 

topic.”(V1.5). 
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CHAPTER V 

DISCUSSION 

 

 

The present study has developed and implemented the electronic data 

capture tool (EDC) for data collection among Karen hill tribe population. The 

comparison between the electronic data capture tool (EDC) and paper-based 

questionnaire was also investigated. The discussion of the findings was presented as 

follows: 

 

 

5.1 Tool development and implementation  

The electronic data capture tool (EDC) consisted of two main parts. First 

was the device for installing the application. This study selected tablet Samsung galaxy 

7.0 plus and it showed the good performance. The second main part was the android 

application for data collection, which was common system in the present day. 

During the design phase, there was an emphasis on the user interface, which 

was seen as the most important part of application design. For cross checking, the 

questions and answers were translated from Thai to Karen language twice by two 

different volunteers. The less confident volunteer, a 31 years- old woman was put to the 

first volunteer while the second translation was performed by a 56 years-old volunteer 

who lived in the study area for a long time. Particularly, he had a good skill of speaking, 

reading and writing in both Thai and Karen language. There were some disagreements 

with the two translations. The investigator decided to assign the second translator to be 

the verified one since he had language experience and translating confidence. The voice 

translations run well in the testing phase. All the volunteers understood the translated 

questions and answers.  

During the workshop training, the technical problems were found. For 

example, the application stopped responding during data collection, the flashlight 
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couldn’t be turned off after taking picture. Yet, the technical support team was there to 

help on the training day. Thus, all problems were fixed immediately by the programmer. 

The telephone number of the investigator was given to all volunteers such that the 

investigator could provide on-line support while collecting data. Training was the 

important step stated by the community health volunteers who had to use the EDC in 

their job. 
In the implementation phase, each of the community health volunteers went 

to four different houses to interview. Only one out of thirty volunteers made a call for 

some technical support. On average, one to two days was spent for interview in the four 

houses. The EDC contained of three main features (i.e. voice translation, photo capture, 

GPS).  

The community health volunteers were satisfied with voice translation 

feature. As it helped them to interview without their manual translation, “Using tablet 

for me was better.  Does not need for translation. Only click for the answers.” (V3.9).  

However, mistranslation still occurred during the implementation of the 

EDC. This was reported by one respondent in the focus group discussion. Some words 

in the questions and answers, which were recorded since the EDC developed, were not 

correct. This problem may have occurred because of some culture differences. Karen 

language in the study area can be further divided into two groups i.e. Kareang and 

Karang. Although the speaking was similar, some words were different. Moreover, there 

were some mixtures with Thai language.  

Some of the respondents reported that the sound in voice translation were 

ambiguous during the interview. It may have occurred because of two reasons i.e. the 

problem caused by the quality of the device or the characteristic of the Karen 

respondents who may be very old and cannot listen to the voice well. Moreover, the 

question was not separated from the answers and they were asked in one time. Therefore, 

it wasted time for interview. This caused by the application design since the design 

phase. 

The photo capture feature was also favorable among the community health 

volunteers. They could just taking picture of the bed net brands in English without any 

effort of reading, writing or guessing. “The paper needed to write, but tablet was only 

to take a picture. We just took picture and let them (Responsibility people) read 
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themselves, (V 1.5). This feature allowed the local volunteers who could not read English 

to go to collect data. It also leaded to the completeness of information gained from the 

interview as we could see all data in the picture.  

V1.5:   The advantage was that in case of the letter, we took a picture. So, 

we can see them in form of picture. 

V1.6:   It had the detail more than using paper. 

V1.5:   For the paper, we needed to write down but this [EDC] did not 

need any writing. We took a picture. 

V1.6:  In case of taking a picture of DDT [IRS], in paper form, it did not 

have this function [photo capture feature] but there was this function in tablet. The 

information in tablet was much more than paper. 

The last main feature was GPS feature, which was the additional function 

of EDC. Some of the community health volunteers reported that they needed to wait for 

GPS to capture the current position. The time for capture the position depended on the 

satellite signal, which might take time in some areas. However, with GPS feature, we 

could capture some improper data collection. We could check whether the interviewers 

actually went to the real place or not. It was available for cross check while in case of 

paper-based we could not check.  

 

 

5.2 Tool assessment and comparison 

 

5.2.1 General characteristics of the respondents 

There were two groups of the respondents, i) 30 of community health 

volunteers and ii) 120 of Karen respondents. Regarding the community health 

volunteers who were the interviewers, more than half of them were female and 

completed primary or elementary school. The common age group was 30 years old or 

younger and almost half were employees. The demographic characteristics of 

community health volunteers in both group were not different when they were divided 

into two groups. In case of Karen respondent, the majority of the Karen respondents 

who were the interviewees were also female. Most of them were 40 years old or 
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younger. More than half of them were the employees. There was the main difference in 

education: most of Karen respondents were uneducated. 

Because of the long establishment of The Rajanagarindra Tropical Disease 

International Centre (RTIC), the response rate for this study was 100% in both groups.  

The familiarity among the RTIC staffs and the local people and the willingness to 

participating in the study had made it possible to collect all the data required. 

 

5.2.2 Comparison of time consumed of using an electronic data 

capture tool (EDC) and paper-based method for data collection. 

The second objective of this study was to compare time consumed of the 

two methods for data collection. The result suggested that time consumed for data 

collection were different i.e. time consumed by using paper-based questionnaire was 

less than using an electronic data capture tool (EDC).  

The findings in the current study are opposed to the finding from Thwin et 

al. The EDC in their study was computer-based automated menu-driven EDC system 

using Microsoft® Access 2000. They concluded that EDC helped to reduce the time 

during data collection process (46).  The research conducted by Ruf H. D., 2012  in the 

educational field also concluded that using an electronic data collection was less time 

requirement for data collection compared with the traditional paper-based method (45). 

On the other hand, Thriemer et al. also showed the higher performance of 

electronic method. They compared personal digital assistants (PDA) with paper-based 

data collection in a fever surveillance study. Importantly, they suggested that the 

benefits of using an electronic data collection were direct data entry and direct data 

transfer (21). I also agreed with them because EDC did not require double data entry 

and the data were transferred directly to the server. As opposed to paper-based, there 

was a need to enter data after the paper questionnaires was collected. This issue was also 

stated by Walther et al.: the duration for the interviews by using paper questionnaire was 

less than using EDC during the short period of EDC introduction. However paper 

questionnaire required double data entry and verification. Thus, using EDC was more 

time effective than the standard paper-based data collection method (22).  

The result regarding time consumed in the present study can be effected 

from two main sides i.e. the interviewers and the interviewees. From observation on the 
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interviewers side (the community health volunteers), one possible explanation may be 

due to time spent on taking picture. As stated in the qualitative part, many had admitted 

that they were not familiar and not skillful with EDC. “I actually never touch it [EDC] 

before even my mobile I was not skillful with it……..this is the first time for me, (V3.4)”.  

Also, they were allowed to delete and re-take a picture more than one shot were taken 

in many cases. The issue of the voice translation may be related. For paper 

questionnaire, the interviewee can answer the question without listening to the answer 

from the interviewer. But for EDC, the questions and answer were asked in one time. 

Thus, they needed to wait until finished, this could be relatively time consuming. This 

point stated by one of the community health volunteers, “When I click the voice button, 

it might waste time. The question was asked followed by the answers in one time.  I only 

wait until the question finished then the interviewee answer immediately.”(V3.5) 

The time consumed was also affected by the interviewees (Karen 

respondents). The findings suggested that time consumed of being interviewed by EDC 

was different between gender: the time consumed of female interviewees was less than 

male interviewees.  The possible explanation from the observation was the culture of 

the Karen people in the study area. Female usually stays at their houses to take care of 

the children and does the household work while male goes out to work. Thus, the female 

interviewees may know the detail in her houses more than male, who always go out to 

work. For example, when they were asked to show their bed net, female may know more 

than male where it was kept.  

When the time consumed by using two methods was compared within each 

groups of the respondents who gained the experience with two methods in reverse order, 

the difference of time consumed were not found in both groups. Based on the result in 

Table 4.3, the minimum time consumed of using EDC was only 2 minutes which it was 

too short. The finding after the raw data was checked was that there were four houses 

taking time 2 minutes collected by two of the community health volunteers. The first of 

the community health volunteers performed all tasks completely. But the second one 

did not take a picture from all houses although the numbers of the bed net were recorded. 

However, the positions collected by GPS were from four different places. The number 

of the bed net was also consistent with data in paper-based questionnaire. It was possible 

that either the community health volunteer was not allowed to take a picture in the 
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second round of data collection or the interviews were performed in another place where 

it was not the interviewees’ houses. For example, they met each other at work and the 

interviews have done over there.  

In paper-based questionnaire, one of the community health volunteer spent 

time only one minute to complete the questionnaire from one out of four houses under 

his responsibility. The numbers of bed net in paper-based questionnaire were consistent 

with EDC. Nevertheless, the brands of bed nets were not recorded in paper. The 

community health volunteer recorded only treated net instead of brand in paper, which 

was different from EDC that the brand of bed nets were kept in the pictures. This also 

showed one of the strength of EDC: it did not require English skill of the users and lead 

to more accurate data. 

It is important to consider the time required to develop the EDC application. 

The time for programming, testing and modifying could be timely. For the current study, 

it took almost two months for the process mentioned above. Cost was also a significant 

issue to be considered.  

 

5.2.3 Comparison of interviewers and interviewees’ satisfaction of an 

electronic data capture tool (EDC) and paper-based questionnaire  

Generally, both Karen respondents (the interviewees) and the community 

health volunteers (the interviewers) were satisfied with two methods for data collection. 

But, they were more satisfied with EDC than paper-based questionnaire in all 

dimensions (i.e. format, ease of use, system speed and the overall satisfactions).  

In case of paper questionnaire, both sides of respondents were most satisfied 

with ease of use dimension. It showed that paper questionnaire was easy to use for 

interview either for the interviewers or the interviewees. During the focus group 

discussion, one of the community health volunteers also said, “Paper was also 

easy………. During the interview we read for them. We translate and they answer. We 

just check.” (V3.9).  

According to …., there were many projects having done in the study area 

and the interview using paper questionnaire was the most common way to study. So, 

both side of respondents may be familiar with traditional paper-based methods and felt 

that it was easy. The volunteers were also reported in the discussion that they have used 
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paper questionnaire many times. “I often go to interview [using paper questionnaire] 

that the health care center ask me to do. I also interviewed about malaria many 

times.”(V1.5). 

In contrast, both sides of the respondents were less satisfied with ease of use 

of EDC. The EDC was very new for them and it was possible that they were not familiar 

with EDC like one of the community health volunteer stated, “I actually never touch it 

[EDC] before. Even my mobile I was not skillful with it……..this is the first time for me, 

(V3.4)”. Thus, the EDC may difficult for them to become skillful compared with paper 

questionnaire.  

Interestingly, system speed was the most satisfied dimension for the 

respondents. Even though during focus group discussion, almost half of the community 

health volunteers mentioned that using EDC was quick for interview. “It was quick as 

I have been collected data. Using tablet for interview in four houses did not take too 

long. Just click and click.”(V3.5). Moreover, some of them reported that using EDC was 

quicker than paper questionnaire, “Tablet was quicker than paper” (V1.1). The possible 

explanation may be their attitude towards new technology. Most of the respondents in 

both groups have never seen tablet PC which used as EDC. They might feel it was better 

than using traditional paper method. Another possible reason may be the functions on 

EDC such as voice translation or camera feature. These might make them feel excited 

and entertained. Thus, time became less of an issue to them during the interview.  

The satisfaction with system speed was also correlated with the overall 

satisfaction of the community health volunteers while the format and ease of use were 

not. The result were similar with some part of the prior research by Iliasa et al.(60), 

system speed was one of seven factors which correlated with the users’ satisfaction of 

computerized accounting system (CAS). But, they were also found the relationship 

between formats and ease of use with the users’ satisfaction which were different from 

the present study. Similar conclusion can be seen on user satisfaction regarding 

physician order entry (POE) in Brigham and Women’s Hospital (BWH) in Boston (58). 

The finding also showed that the user satisfaction was correlated most strongly with 

system speed. Yet, the ease of use was also correlated with the user satisfaction which 

was unrelated with this study. 
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5.2.4 The user acceptance of an electronic data capture tool (EDC) 

among community health volunteers 

The current study also applied the technology acceptance model (TAM). 

The model was used to investigate the current position of the acceptance of the 

community volunteers who have used EDC for interview.  The result suggested that 

most of them recognized the usefulness of EDC and perceived that EDC was easy to 

use.  Also, they were willing to use EDC in their job if they had an opportunity to use. 

These showed that the EDC was the acceptable method for the community health 

volunteers.  

Similar results can be found in Wan et al.’ research conducted in a health-

related survey among a hard-to-reach population in China. The Chinese interviewers 

used handheld computers (PDA) for data collection (HCDC). The results suggested that 

HCDC was acceptable, and preferred method for Chinese interviewers although some 

technical problems have occurred during data collection process. (15). Consistently, 

Abernethy et al., 2008 conducted pilot study among 66 breast cancer patients in 

Primary/Duke Breast Cancer Clinic in United States. Data was collected using both 

paper based form and e/Tablet-based form. The findings also displayed the acceptability 

of using tablets PC for collecting data (14).  

However, three of the community health volunteers were not agreed in some 

items. One out of three, 45 years old male, strongly disagreed with 2 items in perceived 

usefulness (PU) construct. During focus group discussion, he reported that using EDC 

for collecting data was quick. However, he faced the challenge regarding taking picture 

of bed net. In some cases, he was not allowed to take a picture of bed net due to the 

condition of bed net: “Some houses, they did not want me to take a picture of bed net. 

They said their bed net were very old and dirty. So they did not want me to take a 

picture” (V1.9).  

His report was supported by the data in EDC that he collected. The picture 

of bed net from one out of four houses was very dirty which was shown in Figure 5.1. 

Also, another house, the Karen respondent answered that he or she had two bed nets but 

there was no picture in the EDC. Thus, it was possible that the Karen respondent did not 

allow him to take a picture of bed net and these might affect his feeling and made him 

think that using EDC was not useful for him. 
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Figure 5.1 Bed net condition 

The second case was 46 years old female with no education. She answered 

disagree in three items within ease of use construct. As she was uneducated it might 

affect her skill when using EDC. From the observation during the training workshop, 

she was not assertive and could not use EDC skillfully. During the focus group 

discussion, she was so quiet. Importantly, her husband who participated in different 

group reported that she was not skillful using EDC due to her reading skill.   

He said “For tablet she did not help me, in contrast, I need to help her 

because she could not read proficiently……..for those who could not read well, they 

could not read the topic and they could not touch accurately.”(V.2.8, Male, 50) 

Thus, the education might affect the reading skill. When she could not read 

well, it was difficult for her to use the EDC. It was shown that using EDC for data 

collection also required reading skill of the interviewer. These were the possible 

explanations on why she felt the EDC was not easy to use.  

The last case who answered disagree in two items within ease of use 

construct was a 33 years old female who completed high school. All of her answers 

ranked between disagree, neutral and agree. From the discussion, she suggested that 

using EDC could get more detail, faster and easier to carry compare with paper-based 

questionnaire. The results from data collection by using EDC were good, which 

indicated that she could use it well. Yet, she also reported the weaknesses of EDC 

regarding the screen format.  

She stated “I cannot see it [the letter on the screen]”. Moreover, she stated 

the inconvenience of going to interview in the Karen houses. As she mentioned “using 
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paper we don’t need to go to their houses. For example we work together I can interview 

at work, but for tablet I need to go to their houses”. V.1.6 (Female, 33). According to 

these weaknesses, she might perceive that EDC was not easy to use. 

The relationship between three constructs (i.e. perceived usefulness (PU), 

perceived ease of use (PEOU) and intention to use (ITU)) were also investigated. The 

correlation was found only between perceived usefulness (PU) and perceived ease of 

use (PEOU). The finding was consistent with prior research (84), which was conducted 

among Biomedical Science students in two public universities in Malaysia. They also 

found strong relationships between perceived ease of use (PEOU) and perceived 

usefulness (PU). Additionally, the relationship between intention to use (ITU) and 

perceived ease of use (PEOU) and perceived usefulness (PU) were also found. Those 

relationships were not found in the existing study.  

In this study, the community health volunteers felt that using EDC was 

useful and it was easy to use. Nonetheless, two constructs (i.e. perceived usefulness 

(PU) and perceived ease of use (PEOU)) were not correlated with their intention to use. 

The possible explanation was that the EDC was not the technology that they could use 

by themselves. It had to be someone giving the tool to them to use. In this study, they 

were forced to use the EDC. Thus, they do not have intention to use from their own. 

They did not intend to use this technology by themselves unless someone provided it to 

them. Another possi explanation was that there were three community health volunteers 

who answered disagree and strongly disagree in some items but answered either agree 

or strongly agree with intend to use item. 

 

5.2.5 The strength and weakness of using an electronic data capture tool 

(EDC) and paper-based method 

Since the sample size of the community health volunteers was small (n = 

30) the qualitative study was performed in order to support the quantitative part. Most 

of the community health volunteers (28 of 30 persons) participated in one of the three 

focus group discussion. The main objective was to explore the strength and weakness 

of using an electronic data capture tool (EDC) and paper-based method for data 

collection.  
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In the discussion, the strengths and weaknesses of both methods were 

compared by topic, which gained from focus group discussion presented in Table 5.1. 

The first topic was related to the ease of use and comfortable to use. For EDC the 

community health volunteers impress with touch screen and photo capture feature which 

were special function of EDC. They also brought up that using EDC was easy to carry 

and edit. Hess et al., evaluated the ease of use with a self-administered tablet computer-

based questionnaire among the patients in a university-based primary care practice. 

They also suggested that a self-administered tablet computer-based questionnaire was 

not difficult among the majority of patients (16). In terms of paper-based questionnaire, 

they also stated that it was easy to use but difficult to carrying and editing. 

For the speed of interview, the community health volunteers reported that 

using EDC they could finish the interview quickly and quicker than using paper 

questionnaire. Some of them gave the reasons such as using paper questionnaire 

required time for reading, explanation and translation. This point supported the result in 

the satisfaction of the community health volunteers: they were most satisfied with the 

system speed of EDC.  As discussed earlier, this could be due to their perspective and 

attitude towards EDC. 

They also talked about the translation as using EDC the questions and 

answers were translated automatically but using paper questionnaire they needed to 

translate by themselves. This was one of the main features of EDC which was developed 

essentially for communicating with the Karen respondents. Once the interview was 

performed, the translation bias could be occurred when using paper questionnaire due 

to the different translation skill of each volunteer. Using EDC showed the strength of 

providing standard questions and answers every time. However, the weakness such as 

mistranslation was reported in both methods. The mistranslation of using paper 

questionnaire was effected by the interviewers’ skill while in EDC it was affected by 

the voice translation feature design since the voice was recorded.  

Although EDC was designed to translate the questions in Karen language, 

reading skill was reported as the barrier of using EDC: they needed to read the answers 

on the screen before they answered. However, using EDC could also get more complete 

information than using paper questionnaire. It was similar to Gallihe et al.’s study with 

EDC, tablet computers or cell phones which can link via a wireless network directly. 
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The study was conducted in an office-based patient interview survey. They were also 

concluded that it can produce more complete data than the paper method (17).  

In the current study, this strength was affected directly by the photo capture 

feature. During the interview there were two questions which required some pictures 

taken (i.e. brand of bed net and indoor residual spraying (IRS) record). Thus, all details 

were kept in the picture. For the detail of IRS record, the purpose of taking picture was 

to count how many time they received IRS within the last 3 year. In case of the brand 

of bed net, the brand names were in English such as Permanet and Olyset, they needed 

to check the right answer in paper questionnaire. Since they used EDC they took a 

picture of bed net brand and IRS record instead of checking brand in the box or writing 

the number of receiving IRS. The point is that for IRS record, taking picture allowed the 

investigator to see more data in every year.  For the brand of bed net, the interviewer 

did not need to read or guess the brand in English. Thus, it did not require English 

reading skill for the questions regarding brand of bed net. This strength of EDC could 

help the community health volunteers to overcome the barrier concerning English 

reading skill. Taking picture not only helped to gain more detail but also prevented the 

wrong answer.  However, the skill for using camera to take a picture was also important. 

Some pictures from the study were not clear. So, they were useless and resulted in 

missing data or wrong information. The quality of the camera should also be considered 

because it could affect the quality of data in the picture. Another point leading to 

complete information was about the application design regarding the screen automatic 

locked. In case the user did not complete all questions in the current screen, the 

application would not allow the user to go to the next screen. So, the data was complete 

in all cases when using EDC. 

Another issue was the data accuracy. For paper questionnaire, some of the 

interviewers did not go to the Karen’s houses. In some cases, they met each other at 

work and conducted the interview. Thus, the information gained from the interview may 

be inaccurate particularly the information regarding brand of bed net and IRS receiving. 

Lack of English reading skill also made them difficult to record the answers regarding 

brand of bed net in the paper questionnaire. This point might be related to data accuracy 

as well. In contrast, using EDC showed the strength of getting more accurate data as the 

interviewer needed to go to the Karen’s houses for taking pictures.  
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There were many strengths of EDC though the users were more familiar 

with paper questionnaire than tablet PC as they have used paper questionnaire before 

from the previous surveys. This point also influenced their skills for using ECD. For 

those who have never used EDC before, they were not familiar with it. So, it was hard 

for them to be skilful with EDC.  Some of the respondents showed their negative 

attitude towards EDC since they have not used it. They thought it was difficult for 

them to use. They also thought that using tablet did not improve their writing skill 

compared to using paper questionnaire.  

The common physical problems of paper questionnaire were reported such 

as form damaged, got wrinkled and wet. These were the true weaknesses of paper which 

inspired the investigator to develop a new instrument for data collection. For EDC, the 

problem with the tablet hardware device was the short battery life. This issue could be 

addressed by the device selection.  

The problems due to the application of EDC were also reported.  The 

popular finding was the lack of restore function in the application of EDC. If they 

switched to a different screen, the current screen in questionnaire could not be restored. 

The issues on voice translation feature were also found in EDC. The first issue was the 

mistranslation, which was introduced since the voice was recorded. The second was the 

ambiguous sound which occurred when the voice was opened during the interview. 

Lastly, the questions and answers were asked in one time. Moreover, size of the letter 

was too small on the screen format. All of challenges with the application were affected 

from the application design. 

Training was also the important step for data collection stated by 7 of the 

respondents. Proper training could help the respondents to use both methods for data 

collection. This finding was consistent with Walther et al.’s conclusion (22). They 

compared the duration of data capture and accuracy among four electronic data capture 

(EDC) methods (i.e. PDA, Netbook, Tablet PC, telephone and paper-based approach). 

They suggested that, providing appropriate training and adequate support, the field 

workers and nurses would be able to use electronic devices and software for EDC. 
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Table 5.1 Comparison of the strengths and weaknesses of using EDC and paper-based 

questionnaire for data collection.  

Topics 
EDC Paper 

Strength Weakness Strength Weakness 

1.Easy/Comfortable to use     

- Touch screen   N/A N/A 

- Photo capture feature   N/A N/A 

- Carrying     

- Editing     

2.Speed of interview  Quicker   Slower 

3. Translation Auto   Manual 

- translation bias     

- mistranslation     

4.Require reading skill     

5.Complete information     

6. English reading skill Not 

require 

  require 

7.Data accuracy     

8. Users’ familiarity     

9. Lack of skill to use     

10. Attitude towards the tool     

- Improve writing skill     

- Difficult to use     

11. Hardware/physical problem  short 

battery life 

 Get wet, 

Form 

damage 

12. Application problems   N/A N/A 

    12.1) Lack of restore function   N/A N/A 

    12.2)Voice translation feature   N/A N/A 

- Mistranslation   N/A N/A 

- Ambiguous sound   N/A N/A 

- Questions and answers 

were asked in one time 

  N/A N/A 
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Table 5.1 Comparison of the strengths and weaknesses of using EDC and paper-based 

questionnaire for data collection (cont.)  

Topics 
EDC Paper 

Strength Weakness Strength Weakness 

    12.3) Screen format   N/A N/A 

- The letter was too small   N/A N/A 
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CHAPTER VI 

CONCLUSION 

 

 

6.1 Summary of the study 

The development and implementation of the electronic data capture tool 

(EDC) in this study was successful.  Filed testing was important as it helped in the 

improvement of tool design and the implementation process. The highlights of the study 

were summarized as follows: 

The time consumed for data collection was significantly different between 

the two methods: time consumed for data collection by using paper-based questionnaire 

was less than using the electronic data capture tool (EDC). Both interviewers (the 

community health volunteers) and interviewees (Karen respondents) were, however, 

more satisfied with EDC than paper-based questionnaire in all aspects (i.e. format, ease 

of use, system speed and the overall satisfaction). Among the community health 

volunteers, the satisfaction with system speed was correlated with the overall 

satisfaction of using EDC. The overall satisfaction with paper-based questionnaire was 

associated with the format. As for Karen respondents, the overall satisfaction was 

associated with all aspects in both methods.  

In terms of the user acceptance, it suggested that the EDC was an acceptable 

method for data collection by the community health volunteers as they were willing and 

intending to use the EDC in their job. Moreover, the perceive usefulness was associated 

with perceive ease of use but both constructs were not correlated with the intention to 

use. The evidence from the qualitative study pointed out that using the EDC for data 

collection was beneficial as it was easy, quick and guaranteed complete information. 

The special feature such as the automatic translation was considered as the main 

strength. However, the users complained about some technical problems they came 

across while operating the devices and running the application. Training was the 

important step in the implementation phase.  Proper training helps the users overcome 
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these difficulties and increases their IT skill as well as confidence. Good attitudes toward 

the new tool can also be formed. Users were much more familiar paper-based methods 

as they have been traditionally used for data collection. However, the common weakness 

such as physical problem was widely known. The current study showed further 

weakness of paper-based in terms of requirement of language skill to communicate with 

the Karen hill tribe population during the survey.  The finding suggested that using paper 

questionnaire in malaria vector control survey caused data inaccuracy. 

This pilot study concluded that both methods had their strength and 

weaknesses. Choosing the appropriate data collection method should be considered in 

the planning step. The EDC proved to be more appropriate tool for the malaria vector 

control survey among Karen hill tribe population. Importantly, the tool could not be 

improved without the field testing and the implementation could not be successful 

without the proper training. 

 

 

6.2 Limitation of the study 

Although, the EDC was successful for data collection, the current study has 

done in the specific population. Since the EDC was designed to collect data in malaria 

vector control survey among Karen hill tribe population, it cannot be applied with the 

others ethnic minority groups. However, the concept of this study can be applied in the 

further study. 

 

 

6.3 Implication and Recommendation 

The development and implementation of the electronic data capture tool 

(EDC) in this study had main implications for the malaria vector control survey in field 

data collection process. The use of the EDC could set a good example for similar kinds 

of studies where population consisted of various tribes and nationalities. The developing 

of the EDC in the further study may include other languages of ethnic minority groups 

in difference areas in order to understand the situation comprehensively. Using different 

devices for collecting data in malaria vector control survey were also promising choices.  
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User’s opinion was highly valuable for tool development. Thus, inviting the 

actual user to participate in the working team during the designing phase was also 

recommended. Regarding the users’ satisfaction, system speed, device capacity and user 

interface were essential components to consider during the software or application 

design. During the development process, testing should always be performed. Finally, 

good training could lead to a successful implementation.   

 Direct comparison between the electronic and traditional paper-based 

methods as well as identifying their strengths and weaknesses can assist the decision 

maker when selecting appropriate data collection approach. Nevertheless, the 

measurement of the time consumed in this study was only a small part of data 

management. In order to understand widely, the measurement of total time consumed 

for data management starting from data collection until making the reports was 

recommended.  
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APPENDIX B 

PARTICIPANT INFORMATION SHEET FOR THE  

COMMUNITY HEALTH VOLUNTEERS 

 

 

เอกสารช้ีแจงผูเ้ขา้ร่วมการวจิยั 

(Participant Information Sheet) 

ในเอกสารนี้อาจมีข้อความท่ีท่านอ่านแล้วยงัไม่เข้าใจ โปรดสอบถามหัวหน้าโครงการวิจัย หรือผู้แทนให้
ช่วยอธิบายจนกว่าจะเข้าใจดี ท่านอาจจะขอเอกสารนี้กลบัไปอ่านท่ีบ้านเพ่ือปรึกษาหารือกับญาติพ่ีน้อง เพ่ือนสนิท 
แพทย์ประจ าตวัของท่าน หรือแพทย์ท่านอ่ืน เพ่ือช่วยในการตดัสินใจเข้าร่วมการวิจัย 
 
ช่ือโครงการ (ภาษาไทย) “แบบสอบถามรูปแบบกระดาษกบัเคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ เพื่อการส ารวจ
ขอ้มูลการควบคุมพาหะน าโรคมาลาเรียในประชากรชาวเขาเผ่ากะเหร่ียง” 
ช่ือผู้วิจัย  นางสาวสิริพร  มนยฤทธ์ิ   
สถานที่วิจัย หมู่บา้นในต าบลตะนาวศรี อ  าเภอสวนผึ้ง จงัหวดัราชบุรี   
ผู้ให้ทุน   The Rockefeller Foundation และคณะเวชศาสตร์เขตร้อน มหาวิทยาลยัมหิดล 
 
โรคมาลาเรีย 

โรคมาลาเรียเป็นโรคติดต่อ เม่ือยงุกน้ปล่องมากดัคน ยงุจะปล่อยเช้ือมาลาเรียมาสู่คน ซ่ึงยงุน้ีเรียกว่า
เป็นพาหะน าโรคอาการของโรคมาลาเรียไม่มีอาการเฉพาะ เร่ิมแรกจะคลา้ยกบัเป็นหวดั คือ มีไขต้  ่าๆ ปวดหวั ปวด
เม่ือตามตวัและกลา้มเน้ือ หรือคลื่นไส้ เบ่ืออาหาร ต่อมาผูป่้วยจะมีการจบัไขห้นาวสั่นเป็นเวลา หากปล่อยไวไ้ม่ได้
รักษาอาจท าใหเ้สียชีวิตได ้ ในประเทศไทยแหล่งของเช้ือมาลาเรียอยูบ่ริเวณป่าเขาชายแดนของประเทศ โดยเฉพาะ
บริเวณชายแดนไทย -พม่า  การส ารวจขอ้มูลการควบคุมพาหะน าโรคมาลาเรีย เช่น การใชมุ้ง้ชุบสารเคมี หรือการฉีด
พ่นสารเคมี เพื่อป้องกนัยงุท่ีจะแพร่เช้ือมาลาเรีย เป็นการส ารวจท่ีท าโดยทัว่ไปตามพื้นท่ีท่ีมีการแพร่เช้ือ 

 

เคร่ืองมือเก็บข้อมูลแบบอิเล็กทรอนิกส์  

เคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์  คือ แบบสอบถามรูปแบบใหม่ที่ใชใ้นการเกบ็ขอ้มูล 
เคร่ืองมือน้ีสามารถอ่านค าถามและค าตอบเป็นภาษากะเหร่ียงได ้ การใชง้านเพียงแค่ใชน้ิ้วสัมผสับนหนา้จอของ
เคร่ือง บางขอ้ค าถามใชก้ารถ่ายรูปแทนการถามค าถาม นอกจากน้ียงัมีระบบบอกต าแหน่งท่ีตั้ง 
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วัตถุประสงค์ของการวิจัย การศึกษาน้ีจดัท าข้ึนเพื่อสร้างเคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ใชใ้นการส ารวจ
ขอ้มูลการควบคุมพาหะน าโรคมาลาเรีย ในประชากรชาวเขาเผา่กะเหร่ียง ซ่ึงถือว่ามีความเส่ียงสูงในการเป็นโรค
มาลาเรีย และการเกบ็ขอ้มูลยงัคงมีอุปสรรคทางดา้นภาษาในการส ารวจและเกบ็ขอ้มูล นอกจากน้ีจะมีการ
เปรียบเทียบระหว่างการใชแ้บบสอบถามกระดาษกบัการใชเ้คร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ที่ไดถู้กสร้าง
ข้ึนในการเกบ็ขอ้มูล และคน้หาขอ้ดี ขอ้เสียของวิธีการทั้งสอบแบบ ตลอดจนสอบถามความคิดเห็นของผูท้ี่ใช้
เคร่ืองมือแบบอิเลก็ทรอนิกส์ ซ่ึงยงัถือเป็นเทคโนโลยสีมยัใหม่ การศึกษาน้ีมีประโยชน์ที่คาดว่าจะไดรั้บคือ 
เคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ท่ีถูกสร้างข้ึนจะเป็นจุดเร่ิมตน้ของการพฒันาเคร่ืองมือท่ีมีประสิทธิภาพ
ส าหรับเกบ็ขอ้มูลเร่ืองการควบคุมพาหะน าโรคมาลาเรียในประชากรกลุ่มชาติพนัธ์ุในอนาคต และยงัสามารถเป็น
ตวัอยา่งใหก้บัการศึกษาอื่นๆ ที่มีผูเ้ขา้ร่วมหลากหลายภาษา และชาติพนัธ์ุ ผลท่ีไดจ้ากการศึกษาน้ียงัสามารถช่วยใน
การตดัสินใจเลือกวิธีการเกบ็ขอ้มูลไดอ้ยา่งเหมาะสม นอกจากน้ียงัจะถูกน าไปใชเ้พื่อปรับปรุงเคร่ืองมือใหดี้ยิง่ข้ึน  

ท่านไดรั้บเชิญใหเ้ขา้ร่วมการวิจยัน้ีเพราะ ท่านเป็นอาสาสมคัรสาธารณสุขชุมชน ท างานร่วมกบั
ศูนยโ์รคเมืองร้อนนานาชาติราชนครินทร์ มีความคุน้เคยกบัประชากรชาวเขาเผ่ากะเหร่ียงในพื้นท่ีรับผิดชอบดูแล 
ซ่ึงพื้นท่ีน้ีมีความเส่ียงต่อการเป็นโรคมาลาเรีย และยงัไดรั้บการแจกมุง้ชุบสารเคมี พ่นสารเคมี เพื่อป้องกนัยงุพาหะ
น าโรคมาลาเรีย  

จะมีผูเ้ขา้ร่วมการวิจยัน้ีทั้งส้ิน 150 คน ประกอบดว้ยผูใ้หส้ัมภาษณ์ชาวเขาเผา่กะเหร่ียงซ่ึงเป็น
ตวัแทนจากแต่ละครัวเรือนจ านวน 120 คน และอาสาสมคัรเกบ็ขอ้มูลจ านวน 30 คน ระยะเวลาที่จะท าการวิจยั
ทั้งส้ิน    2 เดือน 
 

ขั้นตอนการปฏิบัติตัวหากท่านเข้าร่วมโครงการวิจัย 

ถา้ท่านสมคัรใจเขา้ร่วมโครงการและลงนามในเอกสารยนิยอมโดยไดรั้บการบอกกล่าวแลว้ ผูว้ิจยั

จะขอใหท้่าน เกบ็ขอ้มูลจากบา้นที่ท่านรับผิดชอบดูแลอยู ่ โดยให้ท่านเลือกเกบ็ขอ้มูลเพียง 4 บา้น จากตวัแทนที่มี

อายตุั้งแต่ 18 ปีข้ึนไปเพียงคนเดียว ท่านจะไปเกบ็ขอ้มูลทั้งหมด 3 คร้ัง จากตวัแทนคนเดียวกนั คร้ังแรก และคร้ังท่ี

สอง เป็นค าถามเดียวกนั (ทั้งหมด 18 ขอ้) แต่ใชว้ิธีการเกบ็ขอ้มูลคนละแบบ คือแบบสอบถามกระดาษ และแบบ

อิเลก็ทรอนิกส์ ซ่ึงค  าถามมีทั้งหมด ใชเ้วลาในการเกบ็ขอ้มูลแต่ละคร้ังประมาณ 20 นาที การตอบแบบสอบถามคร้ัง

แรก กบัคร้ังท่ีสอง จะห่างกนัประมาณ 2 สัปดาห์  ก่อนท่ีท่านจะไปเกบ็แบบสอบถามแต่ละคร้ัง ทีมของผูท้  าวิจยัจะ

ฝึกใหท่้านไดท้ดลองใชเ้คร่ืองมือก่อนเสมอ เม่ือท่านเกบ็ขอ้มูลเสร็จโดยใชเ้คร่ืองมือทั้ง 2 แบบ ถดัไปอีก 1 สัปดาห์ 

ผูว้ิจยัจะขอใหท่้านเกบ็ขอ้มูลจากตวัแทนคนเดิมอีกคร้ัง เพื่อถามความพอใจเกี่ยวกบัเคร่ืองมือทั้ง 2 แบบ ที่เขาไดถู้ก

สัมภาษณ์ ค  าถามมีทั้งหมด 4 ขอ้ ใชเ้วลาในการตอบประมาณ 15 นาที  หลงัจากนั้นผูว้ิจยัจะรบกวนใหท่้านช่วยตอบ

แบบสอบถามเกี่ยวกบัความพึงพอใจของท่านเอง ในการใชเ้คร่ืองมือทั้ง 2 แบบ รวมทั้งความรู้สึกต่อเคร่ืองมือแบบ

อิเลก็ทรอนิกส์ ซ่ึงจะใชเ้วลาในการตอบประมาณ 15 นาที  สุดทา้ยน้ีผูว้ิจยัจะขอใหท่้านเขา้รว่มในการสนทนากลุ่ม
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เพื่อพูดคุย แสดงความคิดเห็นเกี่ยวกบัเคร่ืองมือทั้ง 2 แบบ ที่ท่านไดใ้ชใ้นการเกบ็ขอ้มูล โดยใชเ้วลาประมาณ 1 

ชัว่โมงคร่ึง  

การเขา้ร่วมในการวิจยัคร้ังน้ี ท่านไม่ตอ้งเตรียมตวัใดๆ ผูว้ิจยัจะอธิบายทุกขั้นตอนใหแ้ก่ท่าน  แต่

ท่านตอ้งเสียเวลาและอาจรู้สึกอึดอดั เบื่อหน่าย ซ่ึงท่านสามารถยติุการเขา้ร่วมวิจยัไดต้ลอดเวลา 

ความเส่ียงและ/หรือความไม่สบายที่อาจเกิดขึ้น 

การเขา้ร่วมการวจิยัในคร้ังน้ี อาจท าใหท่้านรู้สึกเหน่ือย ตอ้งเสียเวลา หรือสร้างความล าบากใหก้บั

ท่าน เน่ืองจากตอ้งเขา้ร่วมกิจกรรมหลายๆคร้ัง นอกจากน้ีค  าถามท่ีถามท่านอาจยากเกินไป หรือกระทบต่อจิตใจ

ของท่าน ซ่ึงท่านมีสิทธ์ิที่จะไม่ตอบและสามารถยติุการการเขา้ร่วมวิจยัไดต้ลอดเวลาโดยไม่ตอ้งบอกเหตุผล และจะ

ไม่มีผลใดๆกบัท่านในภายหลงัทั้งส้ิน 

 

การเข้าร่วมโครงการวิจัยของท่านต้องเป็นไปด้วยความสมัครใจ 

หากท่านไม่เขา้ร่วมในโครงการวิจยัน้ีจะไม่มีผลกระทบใด ๆ ทั้งในปัจจุบนัและอนาคตดา้นการ

รักษาพยาบาลของท่านโดยท่านกจ็ะไดรั้บการตรวจเพื่อการวินิจฉัยและรักษาโรคของท่านตามวิธีการที่เป็น

มาตรฐาน  

ระบุช่ือผู้วิจัยที่จะสามารถติดต่อได้  หากมีขอ้ขอ้งใจที่จะสอบถามเกี่ยวขอ้งกบัการวิจยั ท่านสามารถติดต่อ       

นางสาวสิริพร มนยฤทธ์ิ ที่อยู ่ ภาควิชาสุขวิทยาเขตร้อน คณะเวชศาสตร์เขตร้อน มหาวิทยาลยัมหิดล 420/6 ถนน

ราชวิถี เขตราชเทวี กรุงเทพมหานคร 10400 โทรศพัทมื์อถือ 085-7038850 

ค่าตอบแทนที่จะได้รับ เน่ืองจากท่านจะตอ้งเขา้ร่วมกิจกรรมในการวิจยัหลายคร้ัง ในการมีส่วนร่วมในงานวิจยัน้ี 

ท่านจะไดรั้บค่าตอบแทนตามกิจกรรมที่ท่านเขา้ร่วม โดยในการเกบ็ขอ้มูลในแต่ละรอบจาก 4 บา้น ท่านจะไดรั้บ

ค่าตอบแทนคร้ังละ 120 บาท และส าหรับวนัท่ีท่านเขา้ร่วมการสนทนากลุ่มจะมีการจดัอาหารว่างไวบ้ริการ รวมทั้ง

ค่าตอบแทนเป็นจ านวน 100 บาท เม่ือท่านเดินทางมาฝึกใชเ้คร่ืองมือแต่ละคร้ังผูว้ิจยัจะจดัเตรียมอาหารไวส้ าหรับ

ท่าน ส าหรับค่าตอบแทนทั้งหมด ท่านจะไดรั้บเม่ือแต่ละกิจกรรมเสร็จส้ิน  

หากมีข้อมูลเพิ่มเติม ทั้งดา้นประโยชน์และโทษท่ีเกี่ยวขอ้งกบัการวิจยัน้ี ผูว้จิยัจะแจง้ใหท้ราบโดยรวดเร็วไม่ปิดบงั 

การรักษาความลับ การบนัทึกขอ้มูลของการวิจยัคร้ังน้ี จะใชร้หสัแทนช่ือและขอ้มูลส่วนตวัของท่าน และมีการ

บนัทึกขอ้มูลในไฟลอ์ิเลก็ทรอนิกส์ (ในคอมพิวเตอร์หรือแผ่นซีดี) ซ่ึงขอ้มูลดงักล่าวจะถูกจดัเกบ็ไวใ้นคอมพิวเตอร์

ส่วนตวัที่มีรหสัป้องกนั บุคคลอื่นไม่สามารถเปิดดูขอ้มูลได ้  
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ขอ้มูลส่วนตวัของท่านจะถูกเกบ็รักษาไว ้ ไม่เปิดเผยต่อสาธารณะเป็นรายบุคคล แต่จะรายงาน

ผลการวิจยัเป็นขอ้มูลส่วนรวม ขอ้มูลของผูร่้วมการวิจยัเป็นรายบุคคลอาจมีคณะบุคลบางกลุ่มเขา้มาตรวจสอบได ้

เช่น ผูใ้หทุ้นวิจยั สถาบนั หรือองคก์รของรัฐที่มีหนา้ที่ตรวจสอบ คณะกรรมการจริยธรรมฯ เป็นตน้  

ท่านมีสิทธ์ิถอนตัวออกจากโครงการวิจัยเม่ือใดก็ได้ โดยไม่ตอ้งแจ้งใหท้ราบล่วงหนา้ และการไม่เขา้ร่วมการวิจยั

หรือถอนตวัออกจากโครงการวิจยัน้ีจะไม่มีผลกระทบต่อการบริการและการรักษาที่สมควรจะไดรั้บแต่ประการใด 

หากท่านได้รับการปฏิบัติที่ไม่ตรงตามที่ได้ระบุไว้ในเอกสารช้ีแจงน้ี ท่านจะสามารถแจง้ใหป้ระธานคณะกรรมการ  

จริยธรรมฯ ทราบไดท้ี่ ฝ่ายเลขานุการคณะกรรมการจริยธรรมการวจิยัในคน ส านกังานบริการการวิจัย ชั้น 4 อาคาร

เฉลิม          พระเกียรติฉลองสิริราชสมบติัครบ 60 ปี คณะเวชศาสตร์เขตร้อน มหาวิทยาลยัมหิดล โทร. 0 2354 9100-

4 ต่อ 1349, 1525 

  

หมายเหตุ : 1. หากผูเ้ขา้ร่วมวิจยัเป็นผูเ้ยาว ์(อายตุ  ่ากว่า 18 ปีบริบูรณ์) และเอกสารช้ีแจงน้ีท าใหผู้ป้กครอง/ผูแ้ทน 

โดยชอบธรรมเป็นผูอ้่าน ใหเ้ปลี่ยนสรรพนาม “ท่าน” เป็น “เดก็ในปกครองของท่าน” ตามต าแหน่ง 

ที่เหมาะสม 

    2. ผูว้ิจยัควรมอบส าเนาแบบยนิยอมอาสาสมคัรพร้อมแนบค าช้ีแจงอาสาสมคัรอยา่งละ 1 ชุด ให ้

อาสาสมคัรหรือผูป้กครองดว้ย 
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APPENDIX C 

PARTICIPANT INFORMATION SHEET FOR  

THE KAREN PARTICIPANTS 

 

 

เอกสารช้ีแจงผูเ้ขา้ร่วมการวจิยั 

(Participant Information Sheet) 

ในเอกสารนี้อาจมีข้อความท่ีท่านอ่านแล้วยงัไม่เข้าใจ โปรดสอบถามหัวหน้าโครงการวิจัย หรือผู้แทนให้
ช่วยอธิบายจนกว่าจะเข้าใจดี ท่านอาจจะขอเอกสารนี้กลบัไปอ่านท่ีบ้านเพ่ือปรึกษาหารือกับญาติพ่ีน้อง เพ่ือนสนิท 
แพทย์ประจ าตวัของท่าน หรือแพทย์ท่านอ่ืน เพ่ือช่วยในการตดัสินใจเข้าร่วมการวิจัย 
 

ช่ือโครงการ (ภาษาไทย) “แบบสอบถามรูปแบบกระดาษกบัเคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ เพื่อการส ารวจ
ขอ้มูลการควบคุมพาหะน าโรคมาลาเรียในประชากรชาวเขาเผ่ากะเหร่ียง” 

ช่ือผู้วิจัย นางสาวสิริพร  มนยฤทธ์ิ   

สถานที่วิจัย หมู่บา้นในต าบลตะนาวศรี อ  าเภอสวนผึ้ง จงัหวดัราชบุรี   

ผู้ให้ทุน   The Rockefeller Foundation และคณะเวชศาสตร์เขตร้อน มหาวิทยาลยัมหิดล 
 
โรคมาลาเรีย 

โรคมาลาเรียเป็นโรคติดต่อ เม่ือยงุกน้ปล่องมากดัคน ยงุจะปล่อยเช้ือมาลาเรียมาสู่คน ซ่ึงยงุน้ีเรียกว่า
เป็นพาหะน าโรคอาการของโรคมาลาเรียไม่มีอาการเฉพาะ เร่ิมแรกจะคลา้ยกบัเป็นหวดั คือ มีไขต้  ่าๆ ปวดหวั ปวด
เม่ือตามตวัและกลา้มเน้ือ หรือคลื่นไส้ เบ่ืออาหาร ต่อมาผูป่้วยจะมีการจบัไขห้นาวสั่นเป็นเวลา หากปล่อยไวไ้ม่ได้
รักษาอาจท าใหเ้สียชีวิตได ้ ในประเทศไทยแหล่งของเช้ือมาลาเรียอยูบ่ริเวณป่าเขาชายแดนของประเทศ โดยเฉพาะ
บริเวณชายแดนไทย -พม่า  การส ารวจขอ้มูลการควบคุมพาหะน าโรคมาลาเรีย เช่น การใชมุ้ง้ชุบสารเคมี หรือการฉีด
พ่นสารเคมี เพื่อป้องกนัยงุท่ีจะแพร่เช้ือมาลาเรีย เป็นการส ารวจท่ีท าโดยทัว่ไปตามพื้นท่ีท่ีมีการแพร่เช้ือ 
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เคร่ืองมือเก็บข้อมูลแบบอิเล็กทรอนิกส์  

เคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์  คือ แบบสอบถามรูปแบบใหม่ที่ใชใ้นการเกบ็ขอ้มูล 
เคร่ืองมือน้ีสามารถอ่านค าถามและค าตอบเป็นภาษากะเหร่ียงได ้ การใชง้านเพียงแค่ใชน้ิ้วสัมผสับนหนา้จอของ
เคร่ือง บางขอ้ค าถามใชก้ารถ่ายรูปแทนการถามค าถาม นอกจากน้ียงัมีระบบบอกต าแหน่งท่ีตั้ง 

วัตถุประสงค์ของการวิจัย การศึกษาน้ีจดัท าข้ึนเพื่อสร้างเคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ใชใ้นการส ารวจ
ขอ้มูลการควบคุมพาหะน าโรคมาลาเรีย ในประชากรชาวเขาเผา่กะเหร่ียง ซ่ึงถือว่ามีความเส่ียงสูงในการเป็นโรค
มาลาเรีย และการเกบ็ขอ้มูลยงัคงมีอุปสรรคทางดา้นภาษาในการส ารวจและเกบ็ขอ้มูล นอกจากน้ีจะมีการ
เปรียบเทียบระหว่างการใชแ้บบสอบถามกระดาษกบัการใชเ้คร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ที่ไดถู้กสร้าง
ข้ึนในการเกบ็ขอ้มูล และคน้หาขอ้ดี ขอ้เสียของวิธีการทั้งสอบแบบ ตลอดจนสอบถามความคิดเห็นของผูท่ี้ใช้
เคร่ืองมือแบบอิเลก็ทรอนิกส์ ซ่ึงยงัถือเป็นเทคโนโลยสีมยัใหม่ การศึกษาน้ีมีประโยชน์ท่ีคาดว่าจะไดรั้บคือ 
เคร่ืองมือเกบ็ขอ้มูลแบบอิเลก็ทรอนิกส์ท่ีถูกสร้างข้ึนจะเป็นจุดเร่ิมตน้ของการพฒันาเคร่ืองมือท่ีมีประสิทธิภาพ
ส าหรับเกบ็ขอ้มูลเร่ืองการควบคุมพาหะน าโรคมาลาเรียในประชากรกลุ่มชาติพนัธ์ุในอนาคต และยงัสามารถเป็น
ตวัอยา่งใหก้บัการศึกษาอื่นๆ ที่มีผูเ้ขา้ร่วมหลากหลายภาษา และชาติพนัธ์ุ ผลท่ีไดจ้ากการศึกษาน้ียงัสามารถช่วยใน
การตดัสินใจเลือกวิธีการเกบ็ขอ้มูลไดอ้ยา่งเหมาะสม นอกจากน้ียงัจะถูกน าไปใชเ้พื่อปรับปรุงเคร่ืองมือใหดี้ยิง่ข้ึน 

ท่านไดรั้บเชิญใหเ้ขา้ร่วมการวิจยัน้ีเพราะ ท่านเป็นประชากรชาวเขาเผ่ากะเหร่ียง และอาศยัอยูใ่น
พื้นท่ีเส่ียงต่อการเป็นโรคมาลาเรีย ท่ีไดรั้บการแจกมุง้ชุบสารเคมี พ่นสารเคมี เพื่อป้องกนัยงุพาหะน าโรคมาลาเรีย 
 

จะมีผูเ้ขา้ร่วมการวิจยัน้ีทั้งส้ิน 150 คน ประกอบดว้ยผูใ้หส้ัมภาษณ์ชาวเขาเผ่ากะเหร่ียง  ซ่ึงเป็น
ตวัแทนจากแต่ละครัวเรือนจ านวน 120 คน และอาสาสมคัรเกบ็ขอ้มูลจ านวน 30 คน ระยะเวลาที่จะท าการวิจยั
ทั้งส้ิน 2 เดือน 

ขั้นตอนการปฏิบัติตัวหากท่านเข้าร่วมโครงการวิจัย 
ถา้ท่านสมคัรใจเขา้ร่วมโครงการและลงนามในเอกสารยนิยอมโดยไดรั้บการบอกกล่าวแลว้ ผูว้ิจยั

จะขอใหท้่าน ตอบแบบสอบถามจ านวน 3 คร้ัง คร้ังแรก และคร้ังท่ีสอง เป็นค าถามเดียวกนั(มีทั้งหมด 18 ขอ้) แต่ใช้
วิธีการเกบ็ขอ้มูลต่างกนั คือใชแ้บบสอบถามกระดาษ และใชแ้บบสอบถามแบบอิเลก็ทรอนิกส์ ใชเ้วลาในการตอบ
แต่ละคร้ังประมาณ 20 นาที อาสาสมคัรสาธารณสุขชุมชนจะมาถามท่านที่บา้น ระยะเวลาการตอบแบบสอบถาม
คร้ังแรก กบัคร้ังท่ีสอง จะห่างกนัประมาณ 2 สัปดาห์ และหลงัจากการตอบแบบสอบถามคร้ังท่ีสองเป็นเวลา 1 
สัปดาห์ อาสาสมคัรสาธารณสุขชุมชนจะมาถามความพอใจของท่านเกี่ยวกบัเคร่ืองมือทั้ง 2 แบบ ที่ท่านไดถู้ก
สัมภาษณ์ ค  าถามมีทั้งหมด 4 ขอ้ ใชเ้วลาในการตอบประมาณ 15 นาที   
 

การเขา้ร่วมในการวิจยัคร้ังน้ี ท่านเพียงแต่ตอบค าถามโดยไม่ตอ้งเตรียมตวัใดๆ แต่ท่านตอ้งเสียเวลา
และอาจรู้สึกอึดอดั เบื่อหน่าย ซ่ึงท่านสามารถยติุการตอบค าถามไดต้ลอดเวลา 
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ความเส่ียงและ/หรือความไม่สบายที่อาจเกิดขึ้น 
 ขอ้ค าถามในการวิจยัคร้ังน้ี อาจยากเกินไป หรือส่งกระทบต่อจิตใจของท่าน ซ่ึงท่านมีสิทธ์ิที่จะไม่ตอบ
ค าถามนั้น และสามารถยติุการตอบค าถามไดต้ลอดเวลาโดยไม่ตอ้งบอกเหตุผล และจะไม่มีผลใดๆกบัท่านใน
ภายหลงั 
การเขา้ร่วมโครงการวิจยัของท่านตอ้งเป็นไปดว้ยความสมคัรใจ 
 หากท่านไม่เขา้ร่วมในโครงการวิจยัน้ีจะไม่มีผลกระทบใด ๆ ทั้งในปัจจุบนัและอนาคตดา้นการ
รักษาพยาบาลของท่านโดยท่านกจ็ะไดรั้บการตรวจเพื่อการวินิจฉัยและรักษาโรคของท่านตามวิธีการที่เป็น
มาตรฐาน  

ระบุช่ือผู้วิจัยที่จะสามารถติดต่อได้  หากมีขอ้ขอ้งใจที่จะสอบถามเกี่ยวขอ้งกบัการวิจยั ท่านสามารถติดต่อ  นางสาว
สิริพร มนยฤทธ์ิ   ที่อยู ่ภาควิชาสุขวิทยาเขตร้อน คณะเวชศาสตร์เขตร้อน มหาวิทยาลยัมหิดล 420/6          ถนนราช
วิถี เขตราชเทวี กรุงเทพมหานคร 10400 โทรศพัทมื์อถือ 085-7038850 

ค่าตอบแทนที่จะได้รับ ท่านจะไม่มีภาระเสียค่าใชจ่้ายใดๆ และท่านจะไดรั้บของท่ีระลึกจากการวิจยัคร้ังน้ี 

หากมีข้อมูลเพิ่มเติม ทั้งดา้นประโยชน์และโทษท่ีเกี่ยวขอ้งกบัการวิจยัน้ี ผูว้จิยัจะแจง้ใหท้ราบโดยรวดเร็วไม่ปิดบงั 

การรักษาความลับ การบนัทึกขอ้มูลของการวิจยัคร้ังน้ี จะใชร้หสัแทนช่ือและขอ้มูลส่วนตวัของท่าน และมีการ
บนัทึกขอ้มูลในไฟลอ์ิเลก็ทรอนิกส์ (ในคอมพิวเตอร์หรือแผ่นซีดี) ซ่ึงขอ้มูลดงักล่าวจะถูกจดัเกบ็ไวใ้นคอมพิวเตอร์
ส่วนตวัที่มีรหสัป้องกนั บุคคลอื่นไม่สามารถเปิดดูขอ้มูลได ้  

ขอ้มูลส่วนตวัของท่านจะถูกเกบ็รักษาไว ้ ไม่เปิดเผยต่อสาธารณะเป็นรายบุคคล แต่จะรายงาน
ผลการวิจยัเป็นขอ้มูลส่วนรวม ขอ้มูลของผูร่้วมการวิจยัเป็นรายบุคคลอาจมีคณะบุคลบางกลุ่มเขา้มาตรวจสอบได ้
เช่น ผูใ้หทุ้นวิจยั สถาบนั หรือองคก์รของรัฐที่มีหนา้ที่ตรวจสอบ คณะกรรมการจริยธรรมฯ เป็นตน้ ท่านมีสิทธ์ิ
ถอนตวัออกจากโครงการวิจยัเม่ือใดกไ็ด ้ โดยไม่ตอ้งแจง้ใหท้ราบล่วงหนา้ และการไม่เขา้ร่วมการวิจยัหรือถอนตวั
ออกจากโครงการวิจยัน้ีจะไม่มีผลกระทบต่อการบริการและการรักษาท่ีสมควรจะไดรั้บแต่ประการใด 

หากท่านไดรั้บการปฏิบติัที่ไม่ตรงตามที่ไดร้ะบุไวใ้นเอกสารช้ีแจงน้ี ท่านจะสามารถแจง้ให้
ประธานคณะกรรมการ  จริยธรรมฯ ทราบไดท้ี่ ฝ่ายเลขานุการคณะกรรมการจริยธรรมการวิจยัในคน ส านกังาน
บริการการวิจยั ชั้น 4 อาคารเฉลิม          พระเกียรติฉลองสิริราชสมบติัครบ 60 ปี คณะเวชศาสตร์เขตร้อน 
มหาวิทยาลยัมหิดล โทร. 0 2354 9100-4 ต่อ 1349, 1525 

หมายเหตุ : 1. หากผูเ้ขา้รว่มวจิยัเป็นผูเ้ยาว ์(อายุต ่ากว่า 18 ปีบรบิรูณ์) และเอกสารชีแ้จงนี้ท าใหผู้ป้กครอง/ 

       ผูแ้ทนโดยชอบธรรมเป็นผูอ้่าน ใหเ้ปลีย่นสรรพนาม “ท่าน” เป็น “เดก็ในปกครองของท่าน” ตาม

ต าแหน่งทีเ่หมาะสม 

    2. ผูว้จิยัควรมอบส าเนาแบบยนิยอมอาสาสมคัรพรอ้มแนบค าชีแ้จงอาสาสมคัรอย่างละ 1 ชดุ ให้ 

 อาสาสมคัรหรอืผูป้กครองดว้ย 
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APPENDIX D 

INFORMED CONSENT FORM  

 

 

หนังสือแสดงเจตนายินยอมเข้ารว่มการวิจยั (Informed Consent Form) 
 

วนัที…่……เดอืน…………………พ.ศ. …………… 
 

ขา้พเจา้ (นาย /นาง /นางสาว)…………………………นามสกลุ.…………………….……อายุ……..ปี
อยู่บา้นเลขที…่……….หมู…่......ต าบล…………. ............... อ าเภอ.............…จงัหวดั………………...............
ขอแสดงเจตนายนิยอมเขา้รว่มการวจิยั ในโครงการวจิยัเรือ่ง 

 “แบบสอบถามรูปแบบกระดาษกบัเครือ่งมอืเกบ็ขอ้มลูแบบอเิลก็ทรอนิกส์ เพื่อการส ารวจขอ้มลูการ
ควบคมุพาหะน าโรคมาลาเรยีในประชากรชาวเขาเผา่กะเหรีย่ง” 

ชือ่ผูว้จิยั    นางสาวสริพิร  มนยฤทธิ ์

ทีอ่ยู่ส าหรบัตดิต่อ  ภาควชิาสขุวทิยาเขตรอ้น คณะเวชศาสตรเ์ขตรอ้น มหาวทิยาลยัมหดิล  

420/6 ถนนราชวถิ ีเขตราชเทว ีกรงุเทพมหานคร 10400  

โทรศพัท์มอืถอื 085-7038850 

โดยขา้พเจา้ไดร้บัทราบถงึรายละเอยีดของวตัถุประสงคแ์ละระยะเวลาในการท าการวจิยั 
รายละเอยีดของข ัน้ตอนต่างๆ ทีต่วัทีข่า้พเจา้ตอ้งปฏบิตั ิ ความเสีย่ง/ความไม่สะดวกสบาย ตลอดจน
ผลประโยชน์ทีข่า้พเจา้จะไดร้บัจากการเขา้รว่มการวจิยัในครัง้นี้  ตลอดจนสิง่ตอบแทนทีจ่ะไดร้บั หรอืคา่ใชจ้่าย
ทีข่า้พเจา้จะตอ้งรบัผดิชอบจ่ายเอง  

ขา้พเจา้ไดท้ราบรายละเอยีดในเอกสารชีแ้จงผูเ้ขา้รว่มการวจิยัโดยตลอด และไดร้บัค าอธิบายจน
เขา้ใจเป็นอย่างดแีลว้  ขา้พเจา้จงึสมคัรใจเขา้รว่มในการวจิยัคร ัง้นี้  

ขา้พเจา้มสีทิธิถ์อนตวัจากการวจิยัเมือ่ใดกไ็ดต้ามประสงค ์ โดยไมต่อ้งแจง้เหตุผลจากการถอน
ตวันัน้ รวมทัง้มสีทิธิท์ีจ่ะไมต่อบค าถามใดๆที่กระทบต่อความรูส้กึหรอืสง่ผลต่อจติใจของขา้พเจา้ ซึง่จะไมม่ี
ผลกระทบใดๆทัง้สิน้ต่อตวัขา้พเจา้ รวมทัง้จะไมม่กีารสญูเสยีประโยชน์อนัพงึไดร้บั และยงัมสีทิธิไ์ดร้บัการ
บรกิารดแูลรกัษาสขุภาพตามปกต ิ

และขา้พเจา้ยนิยอมใหผู้ว้จิยัใชข้อ้มลูสว่นตวัของขา้พเจา้ทีไ่ดร้บัจากการวจิยั โดยใหน้ าเสนอ
เป็นขอ้มลูโดยรวมจากการวจิยันัน้แต่จะไมเ่ผยแพร ่ ต่อสาธารณะเป็นรายบุคคล ทัง้นี้ขา้พเจา้สามารถถอนตวั
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หรอืงดเขา้รว่มการวจิยัไดทุ้กเมือ่ โดยจะไมม่ผีลกระทบและไมเ่สยีสทิธิใ์ดๆ ในการรบัการบรกิารและการ
รกัษาพยาบาลทีข่า้พเจา้จะไดร้บัต่อไปในอนาคต  

หากขา้พเจา้ไดร้บัการปฏบิตัไิมต่รงตามทีไ่ดร้ะบไุวใ้นเอกสารชีแ้จงผูเ้ขา้รว่มการวจิยั ขา้พเจา้
สามารถติดต่อกบัคณะกรรมการจรยิธรรมการวจิยัในคน ชัน้ 4 อาคารเฉลมิพระเกยีรตฉิลองสริริาชสมบตัคิรบ 
60 ปี คณะเวชศาสตรเ์ขตรอ้น มหาวทิยาลยัมหดิล โทรศพัท์ 0 2354 9100-4 ต่อ 1349, 1525 

 
ขา้พเจา้ เขา้ใจขอ้ความในเอกสารชีแ้จงผูเ้ขา้รว่มการวจิยั และหนงัสอืแสดงเจตนายนิยอมนี้โดย

ตลอดแลว้ จงึไดล้งนามยนิยอมเขา้รว่มโครงการ  
    

   ลายมอืชือ่ผูเ้ขา้รว่มโครงการวจิยั                  …………………………….………… 
                                                        

(………………………………..…….) 
                                          วนัที…่…………เดอืน……..…….พ.ศ…..…… 

ลายมอืชือ่ผูอ้ธบิาย/ผูแ้ปล/อ่านขอ้ความ/ผูข้อความยนิยอม           
           ………………….……………………. 

       (…………………...............…………….) 

               วนัที…่……เดอืน……..…….พ.ศ…..…… 

**ในกรณีทีผู่เ้ขา้รว่มโครงการวจิยัไมส่ามารถอ่านหนงัสอื/ ลงลายมอืชือ่ได ้ใหใ้ชก้ารประทบัลายมอืนิ้วแทนดงันี้  

ขา้พเจา้ไมส่ามารถอ่านหนงัสอืได ้แต่ผูว้จิยัไดอ้่านขอ้ความในแบบยนิยอมนี้ใหแ้กข่า้พเจา้ฟงัจน
เขา้ใจด ี ขา้พเจา้จงึประทบัลายนิ้วมอืของขา้พเจา้ในแบบยนิยอมนี้ดว้ยความเตม็ใจ 

ลายมอืชือ่ผูอ้ธบิาย/ผูแ้ปล/อ่านขอ้ความ/ผูข้อความยนิยอม    

……………………..……………………….. 

                                                                                (………………………………….…………..) 

                 วนัที…่……….เดอืน.………..….พ.ศ…….… 

       พยาน(ไมใ่ชผู่อ้ธบิาย)      

….……………….………………………….                                        

  (…...………………………………………..) 

                                             วนัที…่……….เดอืน.………..….พ.ศ…….… 

ประทบัลายนิ้วมอืของผูเ้ขา้รว่มโครงการวจิยั 
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หมายเหตุ  (1) ในกรณีทีผู่เ้ขา้รว่มโครงการวจิยัเป็นเดก็โตอายุ ถงึ 31กอ่น 18 ปี สามารถตดัสนิใจเองได ้ใหล้ง 

ลายมอืชือ่ทัง้ผูเ้ขา้รว่มโครงการวจิยั (เดก็) และผูป้กครองดว้ย 

               (2) พยานตอ้งไมใ่ชแ่พทย์ผูร้กัษา 

               (3) ผูใ้หข้อ้มลูหรอืผูอ้่านขอ้ความตอ้งไมเ่ป็นแพทย์ผูร้กัษาเพื่อป้องกนัการเขา้ร่วมโครงการดว้ย 

ความเกรงใจ 

(โปรดมอบส าเนาเอกสารฉบบันี้ใหผู้เ้ขา้ร่วมวจิยั/ผูป้กครอง 1 ฉบบั) 
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APPENDIX E 

QUESTIONNAIRES 

 

 

QUESTIONNAIRE 1 (English version) 
 

 

PAPER-BASED VERSUS ELECTRONIC DATA CAPTURE TOOL FOR 

MALARIA VECTOR CONTROL SURVEY AMONG KAREN HILL TRIBE 

POPULATION 

 

 
 

DETAIL OF INTERVIEW FORM 

 This interview form is developed to assess the bed nets and indoor residual 

spraying (IRS) coverage as well as the factors associated with bed nets utilization among 

Karen hill tribe population in Tanaosri sub-district, Suan Phueng district, Ratchaburi 

province, Thailand. 

 

 

The interview form consists of 4 pages and divide into 4 parts as follows: 

Part  1 : Socio-Demographic information of representative in a household 

Part  2 : Household information 

Part  3 : Bed Nets utilization 

Part 4: Receiving of indoor residual spraying (IRS) information 

 

 

 

 

 

 

 

ID 
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Started time __________________ 

Part1 : Socio-demographic information 

1.1 Gender 

o 1) Male    

o 2) Female 

 

1.2 Age   ___________ Years 

1.3 Marital status 

o 1) Single 

o 2) Married 

o 3) Widowed 

o 4) Divorced 

o 5) Separated 

             

1.4 The highest complete level of education 

o 1) Uneducated 

o 2) Primary School / Elementary School 

o 3) High School/ Technical Certificate 

o 4) University or higher 

o 5) Other please identify......................................................... 
 

1.5 Main occupation 

o 1) Unemployed       

o 2) Agriculturist      

o 3) Business /Trading 

o 4) Employed 

o 5) Government officer   

o 6) Other please identify......................................................... 
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Part2 : Household information 

2.1 Type of wall (partition) 

o 1) Bamboo 

o 2) Wood  

o 3) Concrete/Cement blocks 

o 4) Soil/Clay/Mud 

o 5) Other please identify............................................................ 
 

2.2 The number of family member________ person(s) 

2.3 Do you have a child age ≤ 5 years in your house? 

o 1) Yes. 

o 2) No.  
 
2.4 Do you have a pregnant woman in your house? 

o 1) Yes. 

o 2) No. 

2.5 Have your family member ever got malaria?  ) including you( 

o 1) Yes.  

o 2) No. 
 

Part3 : Bed Nets utilization 

3.1 Do you have the bed nets in your house, if yes how many? 

o 1) Yes.  Number__________ 

o 2) No.   ( skip to 4.1) 

3.2 Which brand of bed nets do you have in your house and how many per brand?   
o 1) LLIN- Olyset            Number__________ 

o 2) LLIN- Permanet       Number__________ 

o 3) LLIN-Royal sentry   Number__________ 

o 4) LLIN-Yorkool          Number__________ 

o 5) Hammock net         Number__________ 

o 6) Conventionally treated net (ITN) Number__________ 

o 7) Untreated net                Number__________ 

o 8) Other please identify............................................................... 
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3.3 Typically, which season do you use bet net? 

o 1) summer 

o 2) rainy season 

o 3) winter 

o 4) all seasons 

 

3.4 Did your household member sleep under bed nets last night, if yes, how many?  
o 1) No. (answer question 3.5 and skip to 4.1) 

o 2) Yes,  Number__________ ( skip to 3.6) 

 

3.5 What are the reasons of not using bet net last night? (can check more than one 

answer)  

o 1) net is poor condition 

o 2) do not have enough area for spread out the net  
o 3) bad smell of net 

o 4) hot / I feel not comfortable 

o 5) do not have any mosquitoes  

o 6) get allergic from using net  

o 7) Other please identify ........................................................ ....... 
 

3.6 Did the net that was used last night having a hole?  
o 1) Yes. 

o 2) No. 

 

 

Part 4: Receiving of indoor residual spraying (IRS) information 

 

4.1 Has your house ever received the indoor residual spraying (IRS)? 

o 1) No.   (finishing interview) 

o 2) Yes. (please answer the next question) 

 

 

4.2 How many time did you receive the indoor residual spraying (IRS) in the last 3 

years?   

      Spray………………………….Time 

Finished time_________________ 
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QUESTIONNAIRE 1 (Thai version)  

 

แบบสอบถาม 

แบบสอบถามรูปแบบกระดาษ กบั เคร่ืองมอืเกบ็ข้อมูลแบบอเิลก็ทรอนกิส์ เพือ่การส ารวจข้อมูลการ

ควบคุมพาหะน าโรคมาลาเรียในประชากรชาวเขาเผ่ากะเหร่ียง 
 

 

ค าช้ีแจง 

 แบบสอบถามชุดน้ีจดัท าข้ึนเพ่ือประเมินความครอบคลุมของการมีมุง้ และการพ่นสเปรย์
สารเคมีฤทธ์ิตกคา้ง รวมทั้งพฤติกรรมการใชมุ้ง้เพ่ือป้องกนัยุงพาหะน าโรคมาลาเรีย ในประชากร
ชาวเขาเผา่กะเหร่ียง ต าบลตะนาวศรี อ  าเภอสวนผึ้ง จงัหวดัราชบุรี  

 

 

แบบสอบถามประกอบด้วย 4 ส่วน ดังนี ้

ส่วนที่ 1  ขอ้มลูทัว่ไปของผูต้อบแบบสอบถาม 

ส่วนที่ 2  ขอ้มลูภายในครัวเรือนของผูต้อบแบบสอบถาม 

ส่วนที่ 3 ขอ้มลูเก่ียวกบัการใชมุ้ง้ภายในครัวเรือน 

ส่วนที่ 4 ขอ้มลูเก่ียวกบัการพ่นสเปรยส์ารเคมีฤทธ์ิตกคา้ง 

 

 

 

 

 

 

ล าดบัที ่
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เวลาเร่ิมท าแบบสอบถาม  ............................. น. 

ค าช้ีแจง โปรดท าเคร่ืองหมาย  / ตามค าตอบของผูใ้หส้ัมภาษณ์หรือเติมขอ้ความลงในช่องวา่ง 

 ส่วนที่ 1 ขอ้มูลทัว่ไปของผูต้อบแบบสอบถาม 

1.1 เพศ      

o 1) ชาย 
o 2) หญิง 

 

1.2 ปีน้ีท่านมีอายเุท่าใด____________ปี         

1.3 สถานภาพสมรส 

o 1) โสด 

o 2) คู่ / แต่งงาน 

o 3) หมา้ย 

o 4) หย่าร้าง 
o 5) แยกกนัอยู ่

1.4 ระดบัการศึกษาสูงสุด 

o 1) ไม่มีวฒิุการศึกษา 
o 2) ประถมศึกษา 
o 3) มธัยมศึกษา/ อาชีวศึกษา 
o 4) ปริญญาตรี หรือสูงกวา่ 
o 5) อื่นๆ โปรดระบุ................................................. 

1.5 อาชีพหลกัในปัจจุบนั 

o 1) ไม่ไดป้ระกอบอาชีพ 

o 2) เกษตรกร 
o 3) คา้ขาย/ธุรกิจส่วนตวั 
o 4) รับจา้งทัว่ไป 

o 5) รับราชการ 
o 6) อื่นๆ โปรดระบุ................................................... 
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ส่วนที่ 2  ขอ้มูลภายในครัวเรือนของผูต้อบแบบสอบถาม 

2.1 วสัดุหลกัของฝาบา้น )ผูส้ัมภาษณ์สงัเกต(   

o 1) ไมไ้ผ/่ใบจาก )วสัดุในทอ้งท่ี(  

o 2) ไม ้

o 3) อิฐ/ปูน 

o 4) ดิน 

o 5) อื่นๆ ระบุ.....................................................           
 

2.2 จ านวนสมาชิกในบา้นของท่านอาศยัอยู่กนัทั้งหมด_______________คน 

2.3 มีเดก็อายุ 5 ปี หรือต ่ากวา่อาศยัอยู่ในบา้นหรือไม่  

o 1) มี 

o 2) ไม่มี  
 

2.4 มีหญิงตั้งครรภอ์าศยัอยู่ในบา้นหรือไม่ 

o 1) มี 

o 2) ไม่มี  
2.5 เคยมีสมาชิกในบา้นป่วยดว้ยโรคมาลาเรียหรือไม่ )รวมทั้งผูต้อบ(  

o 1) เคย 
o 2) ไม่เคย 

 

ส่วนที่ 3   ขอ้มูลเก่ียวกบัการใชมุ้ง้ภายในครัวเรือน 

3.1 ขณะน้ีในบา้นของท่านมีมุง้หรือไม่ ถา้มีจ านวนก่ีหลงั  

o 1) มี  จ  านวน_________หลงั  
o 2) ไม่มี  (ขา้มไปตอบขอ้ 4.1) 
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3.2 มุง้แต่ละหลงัยี่หอ้อะไรบา้ง  และมีจ านวนก่ีหลงั (ดูฉลากท่ีขอบมุง้ประกอบ)  

o 1) LLIN- Olyset          จ านวน_____________หลงั 
o 2) LLIN- Permanet     จ านวน_____________หลงั 
o 3) LLIN-Royal sentry จ านวน_____________หลงั 
o 4) LLIN-Yorkool        จ านวน_____________หลงั 
o 5) มุง้คลุมเปล                  จ านวน______________หลงั 
o 6) มุง้ธรรมดาท่ีชุบน ้ ายา   จ านวน______________หลงั 
o 7) มุง้ธรรมดา                   จ านวน______________หลงั 
o 8) อ่ืนๆ ระบุ......................................................................... 

3.3 ส่วนใหญ่ใชมุ้ง้ในฤดูกาลใด 

o 1) ฤดูร้อน 

o 2) ฤดูฝน 

o 3) ฤดูหนาว 

o 4) ทุกฤดู 
 

3.4 เม่ือคืนท่ีผา่นมามีคนนอนในมุง้ทั้งหมดก่ีคน 

o 1) ไม่มีเลย (ตอบค าถามขอ้ 3.5 แลว้ขา้มไปตอบ 4.1) 

o 2) มี จ านวน__________คน )ขา้มไปตอบขอ้ 3.6( 
3.5 เหตุผลท่ีไม่ใชมุ้ง้เม่ือคืนท่ีผา่นมา  (ตอบไดม้ากกวา่ 1 ขอ้) 

o 1) มุง้สภาพไม่ดี 

o 2) ไม่สะดวก พ้ืนท่ีไม่พอกาง 
o 3) เหมน็กลิ่นน ้ายา 
o 4) ร้อน อึดอดั 

o 5) ไม่มียุง 
o 6) ผื่น/คนั,ผิวหนงัแสบร้อน 

o 7) ไม่อยู่บา้น 

o 8) อื่นๆ ระบุ................................................................. 
 

3.6 มุง้ท่ีนอนเม่ือคืนมีรอยขาดหรือไม่  

o 1) มี 
o 2) ไม่มี 
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ส่วนที่ 4 ขอ้มูลเก่ียวกบัการพ่นสเปรยส์ารเคมีฤทธ์ิตกคา้ง 

4.1 ท่านไดรั้บการพ่นสเปรยส์ารเคมีฤทธ์ิตกคา้งหรือไม่ (สารเคมีท่ีพ่นท่ีฝาผนงับา้นเพ่ือป้องกนัยุงท่ีก่อ

โรคมาลาเรีย) 

o 1) ไม่ไดรั้บ (จบการใหส้ัมภาษณ์)     
o 2) ไดรั้บ (ตอบค าถามขอ้ 4.2) 

4.2 ตั้งแต่ปี 2554 ท่านไดรั้บการพ่นสเปรยส์ารเคมีฤทธ์ิตกคา้งทั้งหมดก่ีคร้ัง (สังเกตจากบนัทึกการพ่น

สเปรยบ์ริเวณฝาผนงั หรือเสาบา้น) 

     จ านวน_______________คร้ัง 

 

บันทึกเวลาเม่ือท าแบบสอบถามเสร็จ____________น. 
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QUESTIONNAIRE 2 (English version)  

 

PAPER-BASED VERSUS ELECTRONIC DATA CAPTURE TOOL FOR 

MALARIA VECTOR CONTROL SURVEY AMONG KAREN POPULATION 

 

 
 

DETAIL OF INTERVIEW FORM 

 This interview form is developed to assess the satisfaction of being interviewed 

by two methods consists of electronic data collection tool and paper-based 

questionnaire. The participants in this study are the Karen population who were 

interviewed in malaria vector control survey by using electronic data collection tool and 

paper-based questionnaire.  

 

 

This interview form consist two parts as follows:  

  Part 1:  The satisfaction of being interviewed by Electronic Data Capture Tool  

Part 2:  The satisfaction of being interviewed by paper-based questionnaire 

The questions will be asked in four dimensions: 

(1.) Format 

(2.) Ease of use 

(3.) System speed 

(4.) Overall satisfaction 

 

 

 

 

 

 

 

 

 

 

ID 
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QUESTIONNAIRE 2 (Thai version)  

 

แบบสอบถามรูปแบบกระดาษ กบั เคร่ืองมอืเกบ็ข้อมูลแบบอเิลก็ทรอนกิส์ เพือ่การส ารวจข้อมูลการ

ควบคุมพาหะน าโรคมาลาเรียในประชากรชาวเขาเผ่ากะเหร่ียง 
 

ค าช้ีแจง 

 แบบสอบถามชุดน้ีจดัท าข้ึนเพ่ือประเมินความพึงพอใจของผูถ้กูสัมภาษณ์ชาวกะเหร่ียงโดย
ใชเ้คร่ืองมือเก็บข้อมูลแบบอิเล็กทรอนิกส์ และแบบสอบถามกระดาษ  เก่ียวกบัการส ารวจข้อมูล
ควบคุมพาหะน าโรคมาลาเรีย  

 

แบบสอบถามนีป้ระกอบด้วย 3 ส่วน ดังนี ้  

ส่วนท่ี 1 ความพึงพอใจในการถกูสมัภาษณ์ดว้ยเคร่ืองมือเก็บขอ้มลูอิเลก็ทรอนิกส์ 

ส่วนท่ี 2 ความพึงพอใจในการถกูสมัภาษณ์ดว้ยแบบสมัภาษณ์กระดาษ 

 

ค าถามในแบบสอบถามเกีย่วกบัความพงึพอใจของผู้ถูกสัมภาษณ์ใน 4 ด้าน ได้แก่ 

(1) ความพึงพอใจในรูปแบบการสมัภาษณ์ 
(2) ความพึงพอใจในความยากง่ายของการใหส้มัภาษณ์ 
(3) ความพึงพอใจในความรวดเร็วของการสมัภาษณ์ 
(4) ระดบัความพึงพอใจโดยรวม 

 

 

 

 

 

 

รหัส 
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QUESTIONNAIRE 3 (English version)  

 

PAPER-BASED VERSUS ELECTRONIC DATA CAPTURE TOOL FOR 

MALARIA VECTOR CONTROL SURVEY AMONG KAREN POPULATION 

 

 

DETAIL OF INTERVIEW FORM 

 This interview form is developed to assess the satisfaction of community health 

volunteers (CHVs) who using two methods consists of electronic data collection tool 

and paper-based questionnaire for collecting data regarding malaria vector control 

survey among Karen population. Also, assess their acceptance in electronic data 

collection tool (EDC).  

 

The interview form consists of 3 pages and divide into 3 parts as follows: 

Part  1 : Socio-demographic information 

Part  2 : The satisfaction of using two methods for data collection consists of 4 

dimensions; 

1. Format 

2. Ease of use 

3. System peed 

4. Overall user satisfaction 

Part 3: The user acceptance in electronic data collection tool (EDC) consists of 3 

constructs; 
 

 

 

 

 

 

 

 

 

 

 

 

ID 
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PART1 : Socio-demographic information 

 

1.6 Gender 

Male  Female 

 

1.7 Age   _____________________Years 

             

1.8 The highest complete level of education 

1) Uneducated 

2) Primary School / Elementary School 

3) High School/ Technical Certificate 

4) University or higher 

5) Other please identify ____________ 

 

 

1.9 Main occupation 

1) Unemployed       

2) Agriculturist      

3) Business /Trading 

4) Employed 

5) Government officer 

6) Other please identify ____________ 

 

 

 

 

 

 

 

 

ID 
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Part 3   The users acceptance in electronic data collection tool (EDC)  

 

 

 

 

 

 

 

 

Questions 

Strongly 

Disagree 

(1) 

Disagree 

(2) 

Neutral 

(3) 

Agree 

(4) 

Strongly 

Agree 

(5) 

Perceived usefulness      

3.1) Using EDC enable me to accomplish  

       the tasks more quickly. 
     

3.2) Using EDC Improve my job   

       performance. 
     

3.3) Using EDC increase my productivity.      

3.4) Using EDC make it easier to do my    

       job. 
     

3.5) Overall, I find EDC useful in my job.      

Perceived Ease of use       

3.6) Learning to operate the EDC is easy   

       for  me 
     

3.7) I find it easy to get the EDC to do  

       what I want to do 
     

3.8) My interaction with EDC in clear and   

       understandable. 
     

3.9) It would be easy for me to become  

       skillful at using the EDC. 
     

3.10) Overall, I find the EDC easy to use.      

Intention to use      

3.11) If I have an opportunity to use EDC,  

         I would use it in my job. 
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QUESTIONNAIRE 3 (Thai version) 

แบบสอบถามรูปแบบกระดาษ กบั เคร่ืองมอืเกบ็ข้อมูลแบบอเิลก็ทรอนกิส์ 

เพือ่การส ารวจข้อมูลการควบคุมพาหะน าโรคมาลาเรียในประชากรชาวเขาเผ่ากะเหร่ียง 

 

ค าช้ีแจง 

 แบบสอบถามชุดน้ีจดัท าข้ึนเพ่ือประเมินความพึงพอใจของอาสาสมคัรชุมชนหลงัจากใช้
เคร่ืองมือเก็บขอ้มลูแบบอิเลก็ทรอนิกส์ และแบบสอบถามกระดาษ ในการเก็บขอ้มลูการควบคุมและ
ป้องกนัพาหะน าโรคมาลาเรียในประชากรชาวกะเหร่ียง นอกจากน้ียงัมีการประเมินการยอมรับใน
เคร่ืองมือเก็บขอ้มลูแบบอิเลก็ทรอนิกส์ท่ีถกูสร้างข้ึนเพ่ือช่วยในกระบวนการเก็บขอ้มลู 

แบบสอบถามประกอบด้วย 3 ส่วน ดงันี ้

ส่วนที่ 1  ขอ้มลูทัว่ไปของผูใ้หส้มัภาษณ์ 
ส่วนที่ 2  ระดบัความพึงพอใจของผูใ้ชเ้คร่ืองมือทั้ง 2 แบบ แบ่งเป็น 4 ดา้น ดงัน้ี 

1. ความพึงพอใจในรูปแบบของเคร่ืองมือ 
2. ความพึงพอใจในความง่ายของการใชเ้คร่ืองมือ 
3. ความพึงพอใจในความรวดเร็วของการสมัภาษณ์ 
4. ระดบัความพึงพอใจโดยรวม 

ส่วนที่ 3 ระดบัการยอมรับในเคร่ืองมือเก็บขอ้มลูแบบอิเลก็ทรอนิกส์ แบ่งเป็น 3 ดา้น ดงัน้ี 
1. การรับรู้ประโยชน ์
2. การรับรู้ความง่ายในการใชง้าน 
3. แนวโนม้ในการใช ้

 

 

 

 

 

 

ล าดบัที ่
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ส่วนที่ 1  ขอ้มลูทัว่ไปของผูใ้หส้มัภาษณ์ 

1.6 เพศ 

1) ชาย  2) หญิง 

1.7 อายุ (นบัตั้งแต่ตน้ปี)______________________ปี 

1.8 ระดบัการศึกษาสูงสุด 

             1) ไม่มีวฒิุการศึกษา 
   2) ประถมศึกษา 
   3) มธัยมศึกษา /อาชีวศึกษา 

   4) ปริญญาตรีหรือสูงกวา่ 
   5) อื่นๆ โปรดระบุ................................................. 
 

1.9 อาชีพหลกัในปัจจุบนั 

1) ไม่ไดป้ระกอบอาชีพ 

2) เกษตรกร 

3) คา้ขาย/ธุรกิจส่วนตวั 

4) รับจา้งทัว่ไป 

5) รับราชการ 

6) อื่นๆ โปรดระบุ.............................................. 

 

 

 

 

 

 

 

ล าดบัที ่
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APPENDIX F 

SCREEN SHOT OF THE ELECTRONIC DATA CAPTURE TOOL  
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