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Abstract.

The current era of disseminating information and news related to products through the use of
technology and innovation for marketing allows consumers to be aware of and have access to the
product's information widely, this paper analyzes the behavior on actual adoption aiming to bring
about the technology and innovation health products in Thailand by means of a mixed method
research design wherein the data collection draws in behavior on actual adoption factors which
include the health belief, perceived credibility, perceived ease of use technology, consumer
innovation, attitude toward use a technology, perceived usefulness, adoption intention. These
factors account for CFA to associate technology and innovation health products to consistent with
empirical data at a statistically significant level of 0.01. throughout the target campaigns, raising
awareness about the benefits and credibility of health products.

Keywords: Behavioral, actual adoption, technology and innovation, health products.

1. Introduction

Globalization is the result of developments in communications, and information technology
that manifests in the growth of economic, political, technological, and cultural connections
between individuals, communities, and businesses around the world. However, the internet and
the emergence of e-commerce make globalization a key strategy for the increased integration of
economies, including the movement of products and services, technology, and information across
borders. ! The current era of disseminating information and news related to the products through
the use of technology and innovation for marketing allows consumers to be aware of, and have
access to the product's information widely. The technology advancements have brought about a
range of innovation products that are transforming the healthcare landscape, both globally and in
Thailand. These products encompass a wide array of technologies, including mobile health
applications, wearable devices, telemedicine platforms, and remote monitoring systems. 2} A
number of variables to perceived usefulness, ease of use of technology, perceived trust, social
norms, and perceived benefits are affecting people's behavior. ) When using technology and
innovation for health products.

While the previous research has investigated factors individually, there is a need to examine
their interrelationships comprehensively to combine and affect the behavior. [ The utilization of
technology and innovation products in healthcare has the potential to greatly impact individuals'
behavior toward health-related practices and services. Understanding factors that influence
product adoption and usage is to critical improving healthcare outcomes. In this way, to create a
CFA in the context of Thailand that captures the complex interplay of factors shaping individuals'
behavior in using technology and innovation products for health. [°! This study will use CFA to
gain insights into the underlying mechanisms to drive individuals' usage behavior and inform the
strategies for promoting the effective use of the products in healthcare units. [ To fill gaps in the
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existing literature, this study proposes the development of a confirmatory factor analysis (CFA)
to investigate the factors influencing the use of technology and innovation health products in
Thailand. CFA is a statistical technique that allows for the examination of multiple variables and
their interrelationships at the same time, allowing for a comprehensive understanding of complex
phenomena. By using CFA, this study aims to provide a comprehensive view of the underlying
mechanisms influencing individuals' usage behavior. This is highlighted as a “Key” main for the
study aimed to, 1) analyze the behavior on actual adoption, 2) CFA to associate the behavior on
actual adoption of technology and innovation health products in Thailand.

2. Literature Reviews and Framework

Health Belief Model (HBM) is a widely recognized and influential framework in the field of
health behavior research, providing valuable insights into how individuals' beliefs impact their
health-related behaviors. According to the HBM, individuals' perceptions of their susceptibility
to illness and the perceived benefits of engaging in health-related actions significantly influence
their health behavior The Health Belief Model's application in the context of technology and
innovation health products sheds light on the pivotal role of individuals' risk perceptions and
belief in the effectiveness of these products. As a result, health practitioners and policymakers
can tailor interventions and campaigns to emphasize the benefits of these products. [”! Especially,
the individuals who perceive themselves at risk. Understanding the interplay between beliefs, risk
perceptions, and health behavior can foster the development of effective strategies to promote the
adoption and utilization of technology and innovation products, ultimately leading to improved
health outcomes and enhanced overall well-being. Perceived ease of use to a critical factor that
affects individuals' behavior in using technology and innovation products. To emphasize the
importance of perceived ease of use as a determinant of user acceptance of technology. (! If
individuals perceive the products to be easy to understand, operate, and navigate, they are more
likely to engage with and adopt these products for their health needs. User-friendly interfaces,
intuitive functionalities, and clear instructions can enhance the perceived ease of use, thereby
facilitating individuals' adoption and usage of health-related technology products. Which, the
perceived credibility refers to individuals' perceptions of the trustworthiness and reliability of
technology and innovation products for health. Trust plays a crucial role in the adoption of
technology. [’ When individuals perceive the products to be credible, they are more likely to
utilize them for health-related purposes. ! Factors that influence perceived credibility include
the reputation of the product, the credibility of the manufacturer or provider, and the presence of
scientific evidence or endorsements from trusted sources. "% Enhancing perceived credibility
through transparency, quality assurance, and evidence-based information can positively impact
individuals' adoption and usage of technology and innovation products for health.

Consumer innovation refers to individuals' propensity to adopt new technology and innovation
products 'l to identify consumer innovativeness as a significant predictor of technology
adoption behavior. Individuals with a higher level of consumer innovation are more likely to
embrace and adopt technology and innovation products for their health. 12! These individuals are
characterized by their openness to new experiences, their willingness to take risks, and their
curiosity about innovative solutions. ! Understanding the role of consumer innovation can help
identify target populations and design targeted strategies to promote the adoption and usage of
technology and innovation products for health. And innovation products for health, perceived
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usefulness is a crucial factor that affects people's behavior. 3! Perceived usefulness refers to
people's perceptions of how many products can improve their health outcomes and make
activities related to their health more convenient. Factors that contribute to perceived usefulness
include the features, functionalities, and benefits offered by the products. !4 Clear
communication of the value proposition and tangible benefits of using the products can enhance
individuals' perceived usefulness, thereby driving their adoption and usage behavior. ! Attitude
toward the products represents the individual’s overall evaluation and subjective feelings towards
technology and innovation products for health. Individuals with favorable attitudes are more
inclined to consider the products as valuable assets for their health and well-being. ['®! Factors
that shape attitudes include personal experiences, social influence, and the perceived fit between
the products and individuals' needs and preferences. !7! Understanding the individual’s attitudes
toward the products can inform strategies to promote positive perceptions and increase the
likelihood of adoption and sustained usage, especially, an adoption intention refers to the
individuals' plans and intentions to adopt and use technology and innovation products for health
purposes. It reflects the individual’s motivation and readiness to engage with these products.
Individuals with a strong adoption intention are more likely to initiate and sustain the use of such
products. Assessing the individual’s adoption intention can provide insights into their readiness
to adopt technology and innovation products and the potential barriers or facilitators that may
affect their behavior. '8 However, the actual adoption of technology and innovation for health
in Thailand is a critical topic as to improve healthcare services and outcomes. Behavior models
play a significant role in understanding the factors influencing the adoption of health technology
and innovation by individuals and healthcare providers. One such model is the Technology
Acceptance Model (TAM), which proposes that the intention to adopt technology is influenced
by perceived usefulness and perceived ease of use. A study applied TAM to assess healthcare
professionals' willingness to adopt electronic health records (EHRs) in Thailand. The research
found that perceived usefulness and ease of use significantly influenced the intention to adopt
EHRs, highlighting the importance of addressing these factors in promoting technology adoption
in the healthcare sector into important goals in the study behavior on actual adoption of
technology and innovation health products in Thailand on the factors in the research framework
to show as figurel.

Fig 1. Framework to study factors of behavior on actual adoption of technology and innovation
health products in Thailand.
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3.Methodology
This is mixed-method research design to combines quantitative analysis using an online survey
with qualitative analysis using the e-Fuzzy Delphi Technique. By integrating expert opinions and
collecting empirical data, this approach aimed to provide comprehensive insights into users’
behavior regarding technology and innovation products for health in Thailand to the methods
followed:

1) Step 1; e-Fuzzy Delphi Technique-based qualitative research on problem statement into the

first

step entailed a synthesis of the existing literature and the identification of research questions
pertaining to Thai consumers' use of cutting-edge technology and products for health. This step
helped to establish the problem statement and the research objectives to a selection of Experts:
In this study, 21 experts with the necessary knowledge and expertise to provide insights into
behavior on the actual adoption of technology and innovative health products. The e-Fuzzy
Delphi technique was employed to gather expert opinions. This process involved two rounds of
questionnaires using e-Delphi as, round 1, to online survey was conducted to elicit qualitative
opinions from the experts regarding the factors influencing users' behavior when using
technology and innovation products for health. The experts provided insights, suggestions, and
the potential variables to be considered, In round 2, a closed-ended questionnaire was developed
based on the analysis of the responses from the first round. The variables identified were
presented, and the experts were asked to rate their appropriateness using the 7-point rating scale
aimed to quantify the experts' opinions and reach a consensus on the important factors. Consensus
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measurement in the results obtained from the experts' opinions was summarized using the Fuzzy
Delphi Theory. This method enabled the measurement of consensus among the experts and
helped identify to analyze the behavior on actual adoption of technology and innovation health
products of the factors and indicators that qualitative study.

2) Step 2; Online survey research based on the insights and consensus obtained from step 1,

an
online questionnaire was developed. The purpose of the questionnaire was to gather quantitative
data from 890 online users of technology-related health innovation in Thailand. The targeted
group was given the online questionnaire to collect for CFA to associate the behavior on actual
adoption of technology and innovation health products that quantitative study.

In this regard, the equerries such as the data analysis of factors and indicators in behavior on
actual adoption of technology and innovation health products, that the qualitative data to analyzed
by using three main stages, i.e., data reduction, data organization, data interpretation to
conclusion. On CFA to associate the behavior on actual adoption of technology and innovation
health products, that quantitative data to analyzed by descriptive statistical analysis including
frequency, percentage, mean, standard deviation, and confirm factor analysis (CFA) by LISREL
programmed, the coefficients highlight the significance of these relationships in influencing
individuals' behavior and adoption such as the products to show as table 1.

Table 1. Index values for harmonization tests.

Utilized statistically in the Criteria for Statistics .
. . Indicators
audit evaluation found
t statisticall
1. Chi-square: y? fot statisticaly 928.795 Harmonious
significant
2. x2/df <2.00 1.976 Harmonious
3. GFI >0.90 0.944 Harmonious
4. AGFI >0.90 0.908 Harmonious
5. CFI >0.90 0.979 Harmonious
6. SRMR <0.08 0.035 Harmonious
7. RMSEA <0.08 0.032 Harmonious
8. HOELTER > 200 469 Harmonious
4. Majors Findings

The behavior on actual adoption of technology and innovation health products in Thailand on
major findings were followed:

4.1 Factors and indicators in behavior on actual adoption of technology and innovation
health products.

The behavior on actual adoption of technology and innovation health products of 7 factors
including the health belief, perceived credibility, perceived ease of use, consumer innovation,
attitude toward use, perceived usefulness, and adoption intention to 39 indicators to follows;

1) Health belief'to, 1.1) the use of technology and innovation products for health can increase
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the
risk of disease, 1.2) the use of technology and innovation products for health can reduce the
severity of the disease, 1.3) the use of technology and innovation health products can help monitor
the symptoms of the disease, 1.4) the use of technology and innovation health products can
primary prophylaxis is possible, 1.5) the use of technology and innovation products for health
improves, 1.6) the use of technology and innovation products for health can help to plan
treatment.

2) Perceived credibility to, 2.1) the technology and health innovation products provide
reliable

information, 2.2) the technology and innovation products for health can protect personal data,
2.3) the technology products and health innovation represent health information accurately, 2.4)
the technology and innovation products for health create confidence, 2.5) the technology and
innovation products for health has a stable usage system, 2.6) the technology products and
innovation for health to displayed accurately, 2.7) the technology and innovation products for
health to show the stable results.

3) Perceived ease of use to, 3.1) the use of technology and innovation products for health to
easy
and simple, 3.2) the use of technology and innovation products for health doesn’t require much
effort, 3.3) the use of technology and innovation products for health to be convenient
continuously, 3.4) the use of technology and innovation products for health to learn easily, 3.5)
the use of technology and innovation products for health to the easy steps of understanding.

4) Consumer innovation to, 4.1) a new health technology and innovation products are
launched
through various media, 4.2) regularly following the new health products, technologies, and
innovation, 4.3) trying the news technology and health innovation products that are to be
launched, 4.4) the first groups to purchase a newly launched health technology and innovation
product, 4.5) a buying of new health technology and innovation products to release on a regular
basis.

5) Attitude toward use to, 5.1) the variety of technology and innovation products for health,
5.2)
the satisfaction every time to use technology and innovation products for health, 5.3) a feeling
worried about health when using technology and innovation products, 5.4) a feeling the
confidence that technology and innovation health products will improve health, 5.5) a feeling the
confident to technology and innovation health products can be used in daily life.

6) Perceived usefulness to, 6.1) the technology and innovation health products of helping the
achieve health goals, 6.2) the use of technology and innovation health products to beneficial of
health care, 6.3) the use of technology and innovation health products to improve in the quality
of life, 6.4) the technology and innovation of health products to have good discipline of health
care, 6.5) the use of technology and innovation health products to helping the cost reduce of
health care, 6.6) the use of technology and innovation health products to prevent the dangers of
congenital diseases such as high blood pressure seizures and highest sugar.
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7) Adoption intention to, 7.1) an intent to use technology and innovation health products
when a
having the opportunity, 7.2) an intent to use technology and innovation health products of first,
7.3) an intent to use the technology and innovation health products on a daily basis, 7.4) an intent
to continue using the technology and innovation health products to the future, 7.5) an intend to
introduce on acquaintances to the use of technology and innovation health products.

4.2 CFA to associate the behavior on actual adoption of technology and innovation health
products.

The CFA to associate the behavior on actual adoption of technology and innovation health
products includes health belief (HBI), perceived credibility (PCB), perceived ease of use (PEU),
consumer innovation (CIV), attitude toward use (ATTU), perceived usefulness (PUF), adoption
intention (ADI) of each factor to the regression coefficients, standard errors, t-values, and R?
values. Whereof, the health belief construct had coefficients ranging from 0.62 to 0.83, indicating
beliefs about disease risk and benefits, perceived credibility to coefficients ranging from 0.72 to
0.77, on measuring credibility perceptions, perceived ease of use to coefficients ranging from
0.63 to 0.73, on assessing perceptions of ease and convenience, consumer innovation to
coefficients ranging of 0.43 to 0.76, on capturing openness to new products, attitude toward use
to coefficients ranging of 0.67 to 0.79, on measuring satisfaction and applicability, perceived
usefulness to coefficients ranging of 0.72 to 0.84, on assessing beliefs about effectiveness and
value, adoption intention to coefficients ranging of 0.62 to 0.87, on indicating intentions to use
and recommend to others, in all factors to consistent with empirical data at statistically significant
level of 0.01, to shows as table 2, and figure 2.

Table 2. CFA to associate the behavior on actual adoption of technology and innovation health
products of 7 variables.

Statistical values

Variable R?
b SE t

1. Health Belief (HBI) 1.00 |- - 0.87

HBI1: The use of technology and innovation 0.68 |- - 0.46

products for health can increase the risk of

disease. 0.62 ]0.05 19.12%* 1 0.38

HBI2: The use of technology and innovation
products for health can reduce the severity of the

disease

HBI3: The use of technology and innovation 0.66 |0.05 18.71** 10.44
health products can help monitor the symptoms

of the disease. 0.83 0.07 20.42%* 1 0.68

HBI4: The use of technology and innovation

health products can primary prophylaxis possible
HBIS: The use of technology and innovation 0.73 0.06 18.59%* 10.53
products for health improvement.
HBI6: The use of technology and innovation 0.71 0.06 18.13** 10.51
products for health can help to plan treatment.
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2. Perceived Credibility (PCB) 0.95 |0.06 18.28** 1 0.90
PCBI: The technology and health innovation 0.72 - - 0.51
products provide reliable information.

PCB2: The technology and innovation products | 0.73 0.04 24.99*%* 10.53
for health can protect personal data

PCB3: The technology products and health 0.73 0.05 19.07** 1 0.54
innovation represent health information

accurately.

PCB4: The technology and innovation products | 0.76 | 0.05 20.10%* 1 0.58
for health create confidence

PCBS: The technology and innovation products | 0.61 0.05 16.33%* 10.37
for health has a stable usage system.

PCB6: The technology products and innovation | 0.74 0.05 18.91** 10.55
for health to be displayed accurately.

PCB7: The technology and innovation products | 0.77 0.06 18.93** 10.60
for health to show stable results.

3. Perceived Ease of Use (PEU) 0.91 0.06 16.25%* 10.93
PEUI: The use of technology and innovation 0.73 - - 0.54
products for health to be easy and simple.

PEU2: The use of technology and innovation 0.63 0.06 17.70*%* 10.39
products for health doesn’t require much effort.

PEU3: The use of technology and innovation 0.65 0.06 17.06** 10.42
products for health to be convenient

continuously.

PEU4: The use of technology and innovation 0.56 |0.05 14.76** 10.31
products for health to be learned easily.

PEUS: The use of technology and innovation 0.68 |0.06 18.06*%* | 0.46
products for health to the easy steps of

understanding.

4. Consumer Innovation (CIV) 0.91 0.07 10.77** 1 0.83
CIV1: New health technology and innovation 0.43 - - 0.19
products are launched through various media.

CIV2: Regularly following the new health 0.58 0.09 11.51**% 10.33
products, technologies, and innovation.

CIV3: A trying the news technology and health 0.71 0.12 11.44** 10.51
innovation products that are to be launched.

CIV4: The first groups to purchase a newly 0.76 0.12 11.68** 10.58
launched health technology and innovation

product

CIV5: A buying of new health technology and 0.70 0.13 11.42** 10.49
innovation products to release on a regular basis.

5. Attitude Toward Use (ATTU) 094 |0.07 13.66*%* | 0.89
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ATTUI1: The variety of technology and
innovation products for health.

ATTU2: The satisfied every time to use
technology and innovation products for health.
ATTU3: A feeling worried about of health when
using technology and innovation products.
ATTU4: A feeling the confidence in technology
and innovation in health products will improve
health.

ATTUS: A feeling the confidence in technology
and innovative health products that can be used
in daily life.

0.67

0.76

0.79

0.70

0.68

0.05

0.07

0.08

0.08

23.68%*

19.25%*

16.69**

16.33%*

0.45

0.57

0.63

0.49

0.46

6. Perceived Usefulness (PUF)

PUF1: The technology and innovation health
products of help them achieve health goals.
PUF2: The use of technology and innovation
health products to beneficial of health care.
PUF3: The use of technology and innovation
health products to improve the quality of life.
PUF4: The technology and innovation of health
products to have the good discipline of health
care.

PUFS5: The use of technology and innovation
health products to help the cost reduction of
health care.

PUF6: The use of technology and innovation
health products to prevent the dangers of
congenital diseases such as high blood pressure
seizures and highest sugar.

0.77
0.84

0.82

0.80

0.83

0.80

0.72

0.08

0.04

0.04

0.03

0.03

0.04

16.13**

25.66**

26.09%*

27.19%*

26.15%*

21.05%*

0.59
0.71

0.67

0.64

0.68

0.65

0.51

7. Adoption Intention (ADI)

ADIl: An intention to use technology and
innovation health products, when having the
opportunity.

ADI2: An intention to use technology and
innovation health products first.

ADI3: An intention to use technology and
innovation health products on a daily basis.
ADI4: An intention to continue of using
technology and innovation health products in the
future.

ADIS: An intent to introduce acquaintances to the
use of technology and innovation health products.

0.67
0.82

0.62

0.87

0.81

0.80

0.08

0.04

0.04

0.03

0.04

14.27%**

19.59**

27.56**

26.54**

22.92%*

0.45
0.67

0.38

0.75

0.66

0.63

** p-Value < 0.01.
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Fig 2. CFA to associate the behavior on actual adoption of technology and
innovation health products.
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x2/df. of 1.976, GFI. Of 0.944, AGFI. of 0.908, CFI. of 0.979, RMSEA. of 0.032.
** Significant level of 0.01.

S. Discussion

Behavior on actual adoption factors include health belief, perceived credibility, perceived ease
of use of technology, consumer innovation, attitude toward the use of technology, perceived
usefulness, and adoption intention. These factors account for CFA to associate technology and
innovation health products to consistent with empirical data at a statistically significant level of
0.01. Additionally, factors such as perceived ease of use, credibility, consumer innovation,
perceived usefulness, attitude toward use, and adoption intention play crucial roles in influencing
individuals' behavior toward adopting and using technology and innovation health products. The
results of the regression coefficients shed light on the relationships between the key factors and
the behavior of users regarding technology and innovation products for health in Thailand. Health
belief construct showed positive and significant relationships with the overall behavior of users
regarding technology and innovation products for health. °! Perceived risk of disease and the
benefits of using these products indicate that individuals who perceive themselves to be at risk of
certain health conditions and who recognize the benefits of these products are more likely to
engage in their use.?’! Perceived credibility emerged as an important factor influencing users’

behavior. The perceived Ease of Use construct also demonstrated a significant influence on
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individuals' behavior. 2! Which emphasizes the role of perceived ease of use in determining user
acceptance and adoption of technology. Consumer Innovation was found to be a significant
predictor of users’ behavior. 2! Consumer innovation, characterized by openness to new
technologies and a propensity to adopt innovative products, is more likely to embrace and adopt
these products for their health needs. This finding supports prior research highlighting the
influence of consumer innovation in technology adoption behavior. [*3/ Attitude toward use to
demonstrate a significant relationship with users. Positive attitudes lead to behavior intentions
and subsequent behavior. The perceive technology and innovation health products as useful in
enhancing health outcomes, facilitating health-related activities, and providing benefits such as
improved quality of life, cost reduction, and prevention of diseases and are more motivated to
adopt and utilize these products. Health belief, perceived credibility, perceived ease of use,
consumer innovation, attitude toward use, perceived usefulness, and adoption intention to
significant roles in shaping individuals' behavior and adoption of technology and innovation
products for health throughout the target campaigns, raising awareness about the benefits and
credibility of the products, emphasizing a ease of use a technology and innovation to usefulness
in healthcare of achieving the goals.

6. Conclusion

Behavior on actual adoption of technology and innovation health products of health belief to
the use of technology and innovation products for health can increase the risk of disease,
perceived credibility to the technology and health innovation products provide reliable
information, perceived ease of use to the use of technology and innovation products for health to
easy and simple, consumer innovation to a new health technology and innovation products are
launched through various media, attitude toward use to the variety of technology and innovation
products for health, perceived usefulness to the technology and innovation health products of
helping the achieve on health goals, and adoption intention to intend to use technology and
innovation health products when a having the opportunity. CFA to associate technology and
innovation health products to consistent with empirical data at a statistically significant level of
0.01., throughout the target campaigns, raising awareness about the benefits and credibility of the
products, emphasizing the ease of using technology and innovation to usefulness in healthcare of
achieving the goals.

7. Suggestions for Implementation

Health organizations and policymakers can leverage the findings of this research to develop
targeted interventions and campaigns aimed at promoting the adoption of technology and
innovation products for health. By emphasizing the benefits, credibility, ease of use, and
usefulness of these products, they can increase individuals' motivation and intention to use
them. Manufacturers and developers of technology and innovation health products can use the
insights from this study to enhance the design and features of their products. Emphasizing user-
friendly interfaces, ensuring data protection, and providing accurate and reliable information
can improve individuals' perceptions of credibility and ease of use, thereby increasing the
adoption and usage of these products. Healthcare professionals and practitioners should
actively incorporate technology and innovation health products into their practices and
recommendations. By advocating for these products, and emphasizing their positive outcomes,

convenience, and relevance to patients' specific health needs, healthcare providers can play a
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pivotal role in encouraging individuals to integrate such products into their daily routines and
overall healthcare management. By doing so, they can contribute to the overall improvement
of healthcare outcomes and patient well-being.
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