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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 guestionnaire 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 |
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.
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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,
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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.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biomedical and Health Informatics) / 7

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
guestions-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 (CHVSs) 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
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Figure 1.3 Conceptual framework of the current study
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CHAPTER I
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 t02010. 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)

Al 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 Al 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.

m RS TN

Bangladesh
Bhutan
Demaocratic People’s Republic of Korea
Timor-Leste
India
ndonesia
Myanmar
Nepa

S Lanka
Thailand
0% 0% 40% 0% 20% 100%

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

ENZ2: 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
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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-Tal,
Thai-Malay, Chinese, Mon, Khmer and Hill tribes(34). In Figure 2.3 shows number of
ethnic groups during 1960 — 1996.

Ethnic minority groups in Thailand

Tai Lao- Mon Thai- Khme Hill tribes Chinese

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
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Skaw or Ja-Kaw Karen

Pwo Karen or Plong

Pa-o Karen or Tong Soo

Bwe Karen or Kayah

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 1S 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.

INFORMATION
QUALITY \.
INTENTION | USE

TO USE
SYSTEM QUALITY t
NET
BENEFITS
USER
SATISFACTION

SERVICE
QUALITY

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.
Itisalso 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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End-User Computing
Satisfaction

Content Accuracy Format Ease of use Timeliness

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, lliasa 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



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biomedical and Health Informatics) / 29

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
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(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 lliasa 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.

Satisfaction

Ease of Use System speed Format

Figure 2.7 Concept for measure the users and interviewers’ satisfaction

Source: Adapted from Doll and Torkzadeh, 1988 and lliasa 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.

beliefs and
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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)
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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 TAM 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 TAM 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 (TAM) 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.
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CHAPTER |11
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
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The Rajanagarindra Tropical Disease International Centre (RTIC) as shows in Figure
3.1.
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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.
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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:

Name List of Community Health Volunteers

Simple Random Sampling

L J L J

30 Community Health Volunteers

Randomly Allocated

L 4 L 4

15 CHVs (Group P) 15 CHVs (Group E)

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:

Partl : Socio-Demographic information of the representative in each
household; the variables including gender, age, education level and occupation.

Part2 : 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.

Part3 : 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.
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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 (CHVSs)
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 lliasa 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 lliasa 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 19809.

The structure of questionnaires was divided into three parts as follows:

Partl : Socio-demographic information. The variables included gender,
age, education level and occupation.

Part2 : 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 (CHVSs) 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:

1% 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 1% data collection was completed. During this period
the community health volunteers in both groups were trained to use another method of
data collection.

2" data_collection: The representative of households in group A was

interviewed by the community health volunteers belong to Group P using EDC to collect
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the data. While the representative of households in group B were interviewed by the

community health volunteers in group E using paper-based questionnaire.

30 CHVs, 120 Households, 2 Interventions
[ Randomization ]
| 15 CHV: (Group P) | | 15 CHV: (Group E) |
| Training to use paper-QNN | | Traming to uze EDC |
60 HHs (Group A) 60 HHs (Group B) 1st Data collection
Paper-QNN EDC
Traming to use EDC Traming to use paper-QNN Washout Period (2 Weeks)
60 HH: (Group A) 60 HHs (Group B) .
2™ Data collection
EDC Paper-QNN
l l } 1 Week
Measure the Outcomes

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 | 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.



Siriporn Monyarit Results/54

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.

n Questionnaire_RB Change icon and the name of appliication

I Question Part 1 I Change to Thai language

1.00¢ : (@) o (@) wdo

2. @ Age, start from 18

Add check box for skip this step in case that the interviewee

not allow for take a picture.

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). Interms 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.

Group of CHVs
Characteristic Group E* Group Pf n (%) p
n (%) n (%)

Gender

Male 6 (60.0) 4 (40.0) 10 (33.3)

Female 9 (45.0) 11 (55.0) 20 (66.7) 043
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)

Primary School 10 (58.8) 7 (41.2) 17 (56.7) 0.27

High School 5 (45.5) 6 (54.5) 11(36.7)
Occupations

Unemployed 7 (77.8) 2 (22.2) 9 (30.0)

Agriculturist 2 (40.0) 3 (60.0) 5 (16.7)

Business /Trading 1(100.0) 0 (0.0 1 (3.3) 0.11

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 1% data collection and used paper-based in 2" data collection

* Used paper-based in 1% data collection and used EDC in 2" 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 gquestionnaire 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.

309
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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.

Data collection methods Time consumed (minutes)
(n = 118) Min. Max. Median IQR* p-value’
EDC 2 28 6.5 8-5
0.03

Paper-based 1 20 5.0 9-3
questionnaire

*IQR = Interquartile range (Qs — 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 Time cons_umed (EDC) Time consEmed (Paper)
Karen hill tribe (n=120) (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 10.5-35
Educationt 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
T Kruskal Wallis Test
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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 EDC (minutes) Paper (minutes) o-value®
respondents Median IQR Median IQR

Groups (n=60)

- Group P 6 8-4 4 9-3 0.13

- Group E 7 9-5 5 95-3 0.12

*Wilcoxon Signed Ranks Test
Group P: using paper-based questionnaire in 1% round and using EDC in 2" round

Group E: using EDC in 1% round and using paper-based questionnaire in 2" 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.
Frequency (%)
Dimensions of Satisfaction 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

. ) ) ) Frequency (%)
Dimensions of Satisfaction
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

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 046 0.01 0.29 0.12 0.16 0.41

Interviewees (n = 120)

(Karen)*

EDC 0.52 <.001 044 <.001 0.54 <.001

Paper-based 046 <.001 0.43 <.001 0.55 <.001

*CHVs = Community health volunteers
T 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).
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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 I1: 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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[Accomplish the tasks more guickly] PLH = OB '—|:|

[Improve my job performance] PLI2— OE P—|:|

[Increase my productiviby] PLI3 '—:

[Easier to do my job] PLI4 |—|:I

[Overal, | find EDC useful in my job] PUS 1
14

[Learning to operate the EDC is easy for me] PECLH = 02? I:l

[Easy to get the EDC to do what | want to do] PEOU2- e

[Interaction with EDC is clear and understandable] PEOL3A ]
14

[Easy for me to become skillful] PEOLI4— DET I:l

[Overall, | find the EDC easy to use] PEOLISH 01 ; —]

Intention to use—] |:|

T T T T T

1 2 3 4 B

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 PEOUL (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, | find the EDC easy to use.), (h=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,

Perceive usefulness
Intention to use
rs =0.38* (ITU)
Perceive ease of use r/030
(PEOU) T

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:
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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
guestions 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
guestion 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). | 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. | 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.” (13.9).

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. | 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 [ 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
| 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 lIliasa 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.



Siriporn Monyarit Discussion /94

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 guestionnaire 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.

_ EDC Paper
Topics
Strength | Weakness | Strength | Weakness
1.Easy/Comfortable to use
- Touch screen v N/A N/A
- Photo capture feature v N/A N/A
- Carrying v v
- Editing v v
2.Speed of interview Quicker Slower
3. Translation Auto Manual
- translation bias v v
- mistranslation v v
4.Require reading skill v e
5.Complete information v v
6. English reading skill Not require
require
7.Data accuracy v v
8. Users’ familiarity e e
9. Lack of skill to use v
10. Attitude towards the tool
- Improve writing skill v v
- Difficult to use v
11. Hardware/physical problem short Get wet,
battery life Form
damage
12. Application problems v N/A N/A
12.1) Lack of restore function N/A N/A
12.2)Voice translation feature N/A N/A
- Mistranslation v N/A N/A
- Ambiguous sound v N/A N/A
- Questions and answers v N/A N/A
were asked in one time
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Table 5.1 Comparison of the strengths and weaknesses of using EDC and paper-based

questionnaire for data collection (cont.)

_ EDC Paper
Topics
Strength | Weakness Strength | Weakness
12.3) Screen format N/A N/A
- The letter was too small v N/A N/A




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biomedical and Health Informatics) / 99

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 A
CERTIFICATE OF ETHICAL APPROVAL

MUTM 2013-056-01

CERTIFICATE OF ETHICAL APPROVAL
Ethics Committee of the Faculty of Tropical Medicine, Mahidol University
420/6 Ratchawithi Rd., Ratchatheewee, Bangkok 10400, Thailand

This Certificate of Ethical Approval (MUTM 2013-056-01) applies to the

Project entitled: Paper-based versus electronic data capture tool for malaria vector control survey

among Karen hill tribe population

EC Submission No.: TMEC 13-058

with the following relevant documents:

1} Research proposal (FTM ECF-019-02); English version 2 date 15 October 2013
2) Participant Information Sheet (FTM ECF-020-00); Thai version (date not affixed)
3) Informed Consent Form (FTM ECF-021-02); Thai version (date not affixed)

4) Questionnaire; Thai version {date not affixed)

5) Questionnaire; English version (date not affixed)

Principal Investigator: Ms. Siriporn Monyarit
Advisor: Dr. Wirichada Pan-ngum

Affiliation: Department of Tropical Hygiene,
Faculty of Tropical Medicine, Mahidol University

This project has been approved for the period
from 18 October 2013 to 17 October 2014
The Ethics Committee of Faculty of Tropical Medicine certify that we are in compliance with
Declaration of Helsinki, ICH Guidelines for Good Clinical Practice and other International Guidelines for

Human Research Protection.

Signature 5 Signature WMAW' .........

{Prof. Dr. Srisin Khusmith) (Mrs. Pornpimon Adams)
Chairperson {Panel 2) Member and Secretary
Ethics Committee of the Ethics Committee of the
Faculty of Tropical Medicine Faculty of Tropical Medicine
Date ] E'OJ: [zm‘]' Date IBGLIEQG
FTM ECF-013-03
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APPENDIX B
PARTICIPANT INFORMATION SHEET FOR THE
COMMUNITY HEALTH VOLUNTEERS
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APPENDIX C
PARTICIPANT INFORMATION SHEET FOR
THE KAREN PARTICIPANTS
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APPENDIX D
INFORMED CONSENT FORM
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APPENDIX E
QUESTIONNAIRES

QUESTIONNAIRE 1 (English version) o [][][]

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:
Partl : Socio-Demographic information of representative in a household
Part2 : Household information
Part3 : Bed Nets utilization

Part 4: Receiving of indoor residual spraying (IRS) information
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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..........ccc.ccooeorrvomricrniionrercenene

1.5 Main occupation

@)

1) Unemployed

2) Agriculturist

3) Business /Trading

4) Employed

5) Government officer

6) Other please identify............cccoooorieececcee e

O OO OO0
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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............ccccooerverreevcervecceeeeee,

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. (skipto4.1)
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...........ccc.coovvervorreioeierces e
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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)

1) net is poor condition

2) do not have enough area for spread out the net

3) bad smell of net

4) hot / | feel not comfortable

5) do not have any mosquitoes

6) get allergic from using net

7) Other please identify.........c..ccooooooreieeeeeeeeee,

OO O0OO0OO0OO0O0

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?

Finished time
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QUESTIONNAIRE 2 (English version) o ] 04

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
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QUESTIONNAIRE 2 (Thai version) swe ] [ [

nuuaevmwgliuunszay M nsesllaudeyanuudidnmseding emsdsradeyams
) s \ Ad'
ﬂ'JTJﬁ]ﬂJWTﬂ%uﬂiﬂﬂﬂa1!5?]11!1]i%‘lﬂﬂi‘lﬂ')!“\l1m1ﬂ$!‘ﬂiﬂ\‘i

o q‘y
ANVUD

o o X 4 a = D) @ o ~
LL‘U‘U’GTE]‘U‘EHEJ‘]qfﬂufl]ﬂ‘VHﬂlul‘WE]TJiZLiJuﬂ’NiJW\‘]WE]Gli]GU?NQQﬂﬁMﬂWHﬂ!"]ﬂ’JﬂZLﬂiﬂx‘]TﬂEJ
¥ A A & 9 aad A o A Y 9 )
Gl,qusmmmmagmmuamﬂmauﬂﬁ UASUUUFDUDIUNITSATY LﬂEJ’Jﬂ‘Uﬂ1§’€T'I§’Ji]GUEJiiI'ﬁ

ST RN EATR NP LS VAT RTET]

dy b4 ' % dw
!ETJTJET@'LIQWJ‘H?Jﬁ%ﬂ@'Uﬂ]ﬂ 3 a1 Ay
[ ~ =< o d Y A A I 9 adg a 4
aunl ﬂ’)'lﬂJW\?W'E)Gl,i]Gluﬂ'l‘igﬂ’ffilﬂ'l‘]elﬂ!ﬂ')ﬂlﬂﬁ@ﬁh@l,ﬂ‘ﬂmﬂyjﬁﬂlﬁﬂﬂiﬂuﬂﬁ

' A =< o S Y ) s
TAIUN 2 ﬂ’JWﬂJW\?W@iiﬂuﬂﬁQﬂ’dﬂJﬂ1Hﬂ!ﬂ’)ﬁllmﬂﬁﬂﬂﬂgmﬂﬁ$@ﬂﬂ

o td' U < Y (% l Y Yy I
f”nﬁnNGI‘L!!!'iJ'iJ%T’P)‘]J€l1N!ﬂf.l3ﬂUﬂ]1NWQW®1§]ﬂJ®QQQﬂﬁNﬂ]‘HEIﬂ“M 4 U vlﬂ!!ﬂ

[ 4
(1) anuiawelalugunumsdunival
[ Y o 4
@) anunanelaluanuendigvesns Iidunyal
<3 ] 4
3) anunanelaluanusiaBivesmsdunival

4) szauanunanels Tagsiw



MEiizBiierere wﬁqaﬁ@ﬂumrﬁ—ﬁ.@cmmrcﬁw;ﬁ ERU] C]QMEMIELEE "}
' [ [ i 2 o =

w@mrﬁ_m%WrCZFﬂ Wn_._aﬁ EMLEY ¢

eQuL¥= @_:Rr_ur.ﬁ\@._m_.k_mrmw_.cﬁﬁmrw_m_.ﬁﬁ T

F@EFW_\CW.EWM@_: RrGrW;rGWrcﬁﬁF;_qﬁm T

M.Sc. (Biomedical and Health Informatics)/ 135

() @ (D {MULIOWITBALUTLICLUR I @ UITULEBIIULICE [OME ML () @ 89
UL BLBURL[T Rept ULrt BLEURL[L Rept
DURQLUUDIR
P = = =
ALBZEUNLELRBILII nrieftennuiere ey

Fac. of Grad. Studies, Mahidol Univ.

Crzﬁo@zﬁ =g wr@C;r_._VGH@z_, =7 a@uﬁﬁeg =T

.KS@H e-T _%:v% W?r@ﬁﬁw\@ﬁ\%;r& [LILiT ¢ v\w\r@Mv@.m\_%vrwxww;m_@;mma_iﬁr_\r

POAL]CMBMIELLURIITZUATBE[L] TILIT[LE T ﬂ»@:@@?mﬂmrc3$wﬁ®mﬁ/®mﬂ§w@HH@Q_(@;\%CGw_(cCr@3_(_\rv@?Eu@_ﬁvkr2:\aﬂ\w&nw:ﬁnmmdw_ﬁr@@;rcr@@hﬂ



Siriporn Monyarit Appendices/136

QUESTIONNAIRE 3 (English version) o [0

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:
Partl : Socio-demographic information

Part2 : 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;
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o ][]

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
W 6) Other please identify
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Part 3 The users acceptance in electronic data collection tool (EDC)

Strongly | Disagree | Neutral | Agree | Strongly
Questions Disagree 2 3 4 Agree
@) (©)

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, | find EDC useful in my job.

Perceived Ease of use

3.6) Learning to operate the EDC is easy
for me

3.7) | find it easy to get the EDC to do
what | 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, | 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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APPENDIX F
SCREEN SHOT OF THE ELECTRONIC DATA CAPTURE TOOL
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