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Abstract
Technology plays a substantial role in our daily lives, and the spread of COVID-19 paves the way for the use of healthcare
technologies to manage health in the comfort of our homes. Middle-aged and older adults face health issues and require
instant healthcare advice and support. Electronic healthcare (EH) applications have emerged to facilitate middle-aged and
older adults receiving healthcare support instantly while remaining in their homes. The present study empirically evaluates
the intention and adoption of electronic health applications with the technological attributes of perceived compatibility, cost,
product value, technology accuracy, privacy issues and health motivation among middle-aged and older adults from
Malaysia. Moreover, this research examines the mediating effect of the intention to adopt EH applications between technol-
ogy attributes and the adoption of EH applications. This study uses a cross-sectional method and employs an online survey to
assemble quantitative data from 298 middle-aged and older Malaysian adults. It utilizes partial least squares structural
equation modelling for data analysis. The data analysis reveals that perceived compatibility, cost, privacy, product value
and health motivation significantly influenced the intention to use EH apps. Furthermore, the analysis shows that the inten-
tion to adopt EH apps significantly mediates the relationship between the perception of cost, personal privacy, product value,
health motivation and adoption of EH apps. However, the intention to use EH apps insignificantly instigates their adoption.
Finally, the study presents its implications, limitations and future research directions.
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Introduction
With the progress in digital technology and the occurrence
of the COVID-19 pandemic, new healthcare inventions,
such as wearable medical devices, have caused a surge of
eagerness to use healthcare technology.1 Users need
simple technology that meets their demands to depict
their health condition promptly and precisely.2 However,
the ageing population has recently increased; approxi-
mately 35% of the world’s inhabitants are in their early
40s.3 The global elderly population may reach 2 billion
by 2050.4 These users seek individualized healthcare ser-
vices, including self-health management or instant health
assessment applications.5 The increased demand for health-
care technology initiates the permeation of various smart

healthcare wearable gadgets available today that screen
and monitor fitness.6

The market demand for electronic health applications is
regularly rising and may reach USD 700 billion by late
2030 with annual growth of 16%.4 Technology firms are
inclined towards the rising market for electronic health
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opportunities. New applications and aspects are attributed to
electronic health applications that enable users to undergo
their health checks at their convenience.7 Electronic health appli-
cations empower users to evaluate their daily health conditions
such as daily physical undertaking, food consumption quality,
diet nutrition rate, sleep value, pulse frequency and overall
health conditions, empowering users to live independently.8

Different electronic health applications are available in the
market, empowering users to screen and thrive in their per-
sonal health with smartwatches, smart bands, mobile phone–
built gadgets and web-based health applications.2 Malaysian
consumers are infiltrated by brands such as FitBit, Apple
Watch, Samsung Galaxy Watch and Honor Smart Watch, as
well as online health applications.9 These technologies allow
users to efficiently screen and maintain health situations in
the comfort of their homes.10 Electronic health applications
empower users to reduce health hazards and scan their body
temperature, heartbeat amount, daily movement and different
health situations.7 Furthermore, healthcare centers highly
suggest adopting e-health services, as e-health applications
facilitate recording patients’ health conditions and offer
crucial insights to doctors to treat patients.4

Malaysia is an emerging economy working to provide
state-of-the-art public healthcare services by improving
public health. Internet and mobile use penetration is the
highest in Malaysia among Southeast Asian countries.
The Malaysian government is looking to use the Internet
and mobile technology to attain a healthy nation, empow-
ered through digitalization, by 2030, as proposed in the
Twelfth Nation Plan.11 The delivery of healthcare services
through technology requires digital infrastructure to offer
healthcare services at an affordable cost, with quality and
convenience. Another objective associated with the pene-
tration of digital healthcare services is to reduce healthcare
delivery costs, as Malaysia is experiencing a 13.5 inflation-
index in healthcare costs.3

Furthermore, healthcare service professionals are fewer in
Malaysia compared with world standards, with only 1.5
competent doctors and 3.5 trained nurses per 1000
people.12 The growing elderly population needs efficient
health services. Malaysia has reached the status of an aged
nation, as 7% of the population is between 60 and 65 years
old.3 By 2050, 23% of Malaysia’s population will be aged
between 60 and 65 years.3 Furthermore, the median age of
Malaysians reached 31 years, and the median age will
reach 41 years by 2050.13 Now, 26% of the Malaysian popu-
lation is aged between 40 and 60 years and may be categor-
ized as middle-aged as Malaysia plan to term the youth
between 16 and 39 years.3 With the ageing population,
health issues became obvious, and increasing personal
health expenses caused financial and social hardships for
the ageing population.4 Therefore, digital healthcare service
is an excellent option for expanding healthcare services
through prompt delivery offered at users’ convenience and
can thereby ensure a healthy nation.

However, the question remains: ‘How do electronic
health technology-based application attributes and personal
health motivation persuade the intention and adoption of
electronic health applications (EH Apps) among middle-
aged and older adults?’ In addressing this query, the present
study explores the intention to adopt electronic health applica-
tions with technological features (compatibility, cost, personal
privacy, product value, technology accuracy and health motiv-
ation). The later adoption of EH Apps was promoted by health
motivation (HMT) and intention to adopt EH Apps among
Malaysian adults.

Literature review

Theoretical foundation

The adoption of technology remains a stimulating topic
among scholars. Major theories addressing this include
the technology adoption model, diffusion of innovation
(DOI) and unified theory of acceptance and use of technol-
ogy.8,14 Technology attributes remain imperative inducing
factors encouraging the adoption of technologies.15

Technology compatibility, perception of cost, value and
accuracy remain significant attributes instigating most tech-
nologies’ formation, intention and use.16 However, such
technologies and gadgets that require user information,
such as mobile phone services, healthcare gadgets and
social media platforms, are plagued by privacy issues.
Therefore, the issue of user privacy is imperative and can
either instigate user adoption or curtail it. However, the
popular perception regarding the use of technology is one
of benefit, and therefore, users tend to rely on them as
well. Hence, exploring individual HMTs’ effect on trigger-
ing healthcare technology adoption is worthwhile.

Hypotheses development

Perceived compatibility. Perceived compatibility (PCM)
refers to how much new technology integrates with the pre-
vailing use of technologies and the daily lifestyles of
users.17 For healthcare technology, compatibility is pro-
nounced as the capability of the technology to offer users
health-associated data that can promote users’ well-being
and continuous intention to use healthcare technologies.18

Compatibility is also designated as aligning innovation
with latent consumers’ prevailing product values, contem-
porary needs and lifestyles.19 Technology compatibility
facilitates the use of healthcare technology among users.6

It is regarded as an active component of implementing
cutting-edge technologies and significantly affects users’
behavioural intentions.16 Thus, we propose the following
hypothesis:

H1a: PCM has a positive influence on the intention to use
EH Apps.
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Perceived cost. Perceived cost (PCO) is a prime characteris-
tic that regulates buyers’ reception of technology.20 The
level at which a person assumes that using wearable
medical equipment costs money is characterized as
PCO.21 The costlier wearable health gadgets are, the less
likely people are to use them. Users normally demand a
superior-quality product at a rational, lower cost.22

Reasonable price promotes a positive attitude towards
using innovative technology.20 The reasonable price of
technology forms the desire to use healthcare technolo-
gies.21 Therefore, we propose the following hypothesis:

H1b: PCO has a positive influence on intention to use EH
Apps.

Perceived personal privacy. Perceived personal privacy
(PPP) remains a vital aspect of healthcare technology, as
personal information and healthcare statistics are available
online and can be retrieved by other users. Personal
privacy is defined as the loss of secrecy and protection
from misuse of personal information.23 Healthcare technol-
ogy users always show concern for privacy and personal
security, negatively influencing healthcare technology
adoption.24 The awareness of privacy issues with healthcare
inventions influences the intention to adopt healthcare tech-
nology.25 In view of the studies mentioned above, the fol-
lowing hypothesis is proposed:

H1c: PPP has a negative influence on to the intention to
adopt EH Apps.

Perceived product value. Technology promises to bring
value to consumers. Users estimate the benefits of using
technology and compare them with associated costs. The
cost–benefit ratio builds the notion of product value.26

Product value awareness describes the user’s evaluation
that depicts the product’s utility and harnesses the user’s
intention to use the technological invention.22 The use of
technological healthcare services is based on the general
perception of the utility and value provided by healthcare
products. Prospective users pay attention to healthcare
product value, instigating behavioural intent to use health-
care services.26 Thus, we propose the following hypothesis:

H1d: PPV has a positive influence on the intention to adopt
EH Apps.

Perceived technology accuracy. Technology requires accur-
acy, and the perception of the technology’s accuracy nur-
tures the motivation to use the technology.27 Perceived
technology accuracy depicts that consistency and correct-
ness promote the use of healthcare technology.28 Insight
into healthcare technology offers users a value perception
that instigates the intention to use healthcare inventions.20

Healthcare devices must accurately provide precise health
conditions and the best available healthcare. Thus, we
hypothesize the following:

H1e: PTA has a positive influence on the intention to adopt
the EH Apps.

Health motivation. Health motivation depicts the innate
desire to engage in health-related preventive behaviours.29

Highly health-motivated individuals are involved in precau-
tionary activities and actively engage in healthcare tech-
nologies.9 Health motivation instigates the use of
wearable healthcare devices and allied technologies.19

Individual health stimuli trigger the purchase behaviour
concerning healthcare technology. Higher HMT harnesses
health concerns and prompts the intention to use healthcare
gadgets and appropriate healthcare technologies.28 Thus,
we propose the following hypotheses:

H1f: HMT has a positive influence on the intention to adopt
the EH Apps.

Adoption of EH apps
Health motivation. Health motivation enables healthcare

technology adoption as potential users have adequate data
and have formed the opinion to use healthcare technologies.
Individual HMT triggers technology use and reduces the per-
ceived risk of healthcare technology.28,30 Accepting health-
care technology is an individual choice, and personal
healthcare concentration promotes embracing healthcare tech-
nology. Therefore, we propose the following hypotheses:

H2: HMT has a positive influence on the adoption of EH
Apps.

Behavioural intention is the desire to engage in specific
behaviours or perform a particular behaviour.8,14 The inten-
tion is a suitable indicator of actual behaviour.28 Thus, the
following hypothesis is proposed:

H3: Intention to adopt EH has a positive influence on the
adoption of EH Apps.

Mediational effect of intention to adopt EH apps. Technology
compatibility is a dynamic aspect that drives the acceptance
of healthcare technology, thereby depicting the ease of use.6

The perception of compatibility facilitates the development
of intention and harnessing healthcare technology adop-
tion.19 We expect that the intention to use healthcare tech-
nology will mediate between healthcare technology
compatibility and the approval of healthcare innovations.
Technology cost is a vibrant attribute that promotes inten-
tion and technology adoption.9 An individual compares
the technology cost and prices with its benefits, and tech-
nology prices must be more reasonable than their
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counterparts available in the market.15 The perception of
technology price facilitates acceptance by harnessing the
intention to adopt healthcare technologies.20

The acuity of personal security and privacy in healthcare
technology is essential for users. The perception of health-
care technology with acceptable privacy harnesses its inten-
tion and espousal of healthcare technology.25 Privacy
concerns trigger the intention to harness the adoption of
healthcare technologies. Product value allows the individ-
ual to consider whether technology is valuable for prospect-
ive users and can be regarded as offering affordable
utility.26 A higher perception of technology value is asso-
ciated with the intention to use the technology and the adop-
tion of authentic technology.10,22 The perception of
technology accuracy brings awareness of the worthiness
and accurate reporting of health conditions, creating the
intention to adopt healthcare technologies.20 The positive
intention formed by technology accuracy triggers the adop-
tion of healthcare technology.30 Therefore, the intention to
adopt healthcare technology may mediate between aware-
ness of technology accuracy and the adoption of healthcare
technology. The awareness that health is vital for a healthy
life and the emphasis on leading a healthy life prompts the
intention to use healthcare devices that instantly offer health
measurements.9 Health motivation activates the use of
healthcare technologies, which, in turn, activates healthcare
technology adoption.19 Consequently, we propose the fol-
lowing hypotheses:

HM1-6: The association between the PCM, PCO, PPP, PPV,
PTA and HMT on adopting EH Apps is mediated by the
intention to adopt the EH Apps.

Methodology

Population and sample

The sample size for the study was premeditated by consuming
G-Power 3.1 with a power of 0.95 and an effect size of 0.15.
The mandatory sample size for the current study was 153, with
seven interpreters.31 Partial least squares structural equation
modelling (PLS-SEM) requires a 200-sample threshold.32

This study relies on convenience sampling, a non-probability
method for gathering data. The online survey gathered
responses from middle-aged and older adults (age 40 and
above) in Malaysia who were aware of healthcare technolo-
gies to screen their health. A pre-qualification question was
asked in the survey: the ‘respondent is aware of the
Electronic health application’. If a respondent was unaware
of the EH Apps, s/he was not permitted to participate in the
main survey. Data analysis was performed with 298 effective
responses collected between 12th and 28th November 2021.
The ethics committee (Ethical Review of Biomedical
Research Involving Human Beings, China) ruled that no
formal ethics approval was required, and business and

management studies only require clear and explicit informed
consent prior to data collection. This study has been performed
following the Declaration of Helsinki. Written informed
consent for participation was obtained from respondents
who participated in the survey.

Measurement scales

This study adopted recognized and well-established
research instruments to collect data. Perceived compatibil-
ity was estimated using four question items taken from
Tan and Ooi.33 An example of a question statement was,
‘I contemplate using electronic health apps ensembles my
way of dealing with my health at home’. Three items
were used to measure the perceived concern for electronic
health apps taken from Kim et al.34 The model question
item was, ‘I am satisfied with the electronic health app
charges’. Perceived personal privacy was appraised using
four statements from Gao et al.35 An example question dec-
laration was, ‘It would be risky to release my health infor-
mation to an electronic health app provider’. The perceived
product value (PPV) of electronic health apps was esti-
mated using four question items taken from Kim et al.34

An example question item was ‘I think electronic health
apps are worthwhile’. The current study estimated the per-
ception of technology accuracy using four question items
taken from Alam et al.9 An example of a question item
was, ‘I feel confident that using electronic health apps
offers error-free results’. Health motivation was evaluated
using the four items derived from Li et al.36 The question
was, ‘I am familiar with how to avoid health problems’.
The intention to adopt the electronic health app was
gauged using four items engaged from Alam et al.14 and
Gao et al.35 An example of question declaration was, ‘I
would be willing to develop the habit of using electronic
health apps’. The use of electronic health apps was
gauged using a single-question item. All questionnaire
statements for exogenous variables were appraised using
a five-point Likert scale, whereas endogenous variables
were estimated using a seven-point Likert gauge. In the
study design phase, employing separate Likert scales for
input and outcome constructs resolves the problem of
common method variance.37 See Figure 1 for study model.

Common method variance (CMV) assessment

The consequences of CMV as an investigative method were
estimated using Harman’s one-factor assessment. The
single factor was 33.65%, which is less than the threshold
limit of 50% in Harman’s one-factor test, demonstrating
no CMV issue in the current data.37 Furthermore, the
study evaluated the CMV by testing the complete collinear-
ity of all constructs.38 The variance inflation factor (VIF)
for HMT (1.618), PCM (1.710), PCN (1.851), PTA
(1.670), PPC (1.788), PPP (1.791), intention to adopt EH

4 DIGITAL HEALTH



Apps (1.950) and adoption of EH Apps (1.845), all VIF
scores were below 3.3, demonstrating no issue bias in the
uni-sourced data.37

Testing multivariate normality

The multivariate normality for the dataset was measured using
the online Web Power tool (https://webpower.psychstat.org/
wiki/tools/index). The premeditated Mardia’s multivariate
skewness, kurtosis coefficient and p-values displayed that
the study data had an issue of non-normality, as the p-values
were less than 0.05.39

Study data analysis

Applying SmartPLS 3.2, PLS-SEM was used to assess
the suggested model and analyze the hypotheses. The
PLS-SEM procedure for hypothesis testing has been vali-
dated in numerous research studies and is recurrently

utilized.32 This technique’s plasticity in data distribution
makes it suitable for small sample sizes.38 Verifying the
constructs’ reliability and convergent and discriminant val-
idity is the first step in PLS-SEM.40 Cronbach’s alpha (CA)
measures reliability, and Dillon-Goldstein’s rho, composite
reliability (CR) and average variance extracted (AVE)
gauged internal consistency reliability.32 Furthermore, dis-
criminant validities were estimated using the Fornell–
Larcker criterion, the heterotrait-monotrait ratio (HTMT)
and loadings and cross-loading. The hypothesis was
tested by implementing the bootstrapping process with
5000 samples and using the coefficients (Beta), confidence
interval, t-value and p-value.40 Model quality estimation
implemented with the r2, Q2 and effect size ( f2), r2 offers
the level of variance explanation in the model, where Q2

depicts the predictive relevance of the model part when
multiple outcomes are part of a model, and f2 shows the
effect size of each input variable in the outcome variable.32

The mediation analysis was implemented using the 5000

Figure 1. Research framework.
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resampling with bias-corrected bootstrapping. The confi-
dence interval for specific indirect paths was evaluated
with (confidence low and confidence high) and ‘0’ did
not arrive between the low and high confidence interval,
suggesting the acceptance of mediation analysis.32

Results

Respondents demographic

As shown in Table 1, most respondents (51.4%) were
female, while 48.6% were male. Respondents’ ages
ranged as follows: 40–45 years (16.1%), 46–50 years
(18.1%), 51–50 years (22.8%), 55–60 years (21.8%) and
60 years and above (21.2%). Most respondents had a
master’s degree (22.8%), followed by a doctorate level
(21.8%), a bachelor’s degree (20.5%), a diploma (18.1%)
and 16.8% held only a secondary school certificate. The
respondents’ average monthly income ranged as follows:
16.2% had an average monthly income below RM 2,500,
14.8% between RM 2501–5,000, 21.1% between RM
5001–7,500, 18.4% between RM 7501–10,000, 14.4%
between RM 10,001–12,500 and 15.1% had an average
monthly income above RM 12,500. The respondents’
province-wise segregation was as follows: Kuala Lumpur
(16.1%); Pahang (14.4%); Penang (12.7%); Sarawak
(11.7%); Terengganu (11.1%); Johor Bahru (12.2%);
Kelantan (12.4%) and Kedah (9.4%).

Partial least squares structural equation modelling
analysis

Reliability and validity. The measurement model facilitated
the assessment of the construct’s reliability and validity. The
reliabilities were estimated (as presented in Table 2) using
CA, DG rho and CR; the reliabilities for each construct
must surpass the 0.65 benchmarks.32 All CA values were
above 0.65, and the smallest value attained by INT was
0.651.32 The DG rho values for all constructs were above
0.65, except INT, which was 0.665. Correspondingly, the
CR values for all constructs were above 0.65, thus achieving
the construct’s level of reliability and being viewed as accept-
able. The AVE for every construct surpassed 0.50, thereby
confirming convergent validity.32 Furthermore, the VIF must
be less than 3.3.40 No multicollinearity exists because the
VIF values of all variables were less than 3.3.38

The existing work’s discriminant validity was assessed
using the Fornell–Larcker criterion, HTMT ratio, and
with loading and cross-loading. The AVE square root of
each construct must be higher than the maximum squared
correlation of the variables. The Fornell–Larcker criterion
confirms the discriminant validity of the current model.
Second, the HTMT ratio must be below 0.90, and the
result suggests that all HTMT ratios were smaller than
0.90, indicating discriminant validity for all research

constructs.40 Lastly, the loading and cross-loading values
of the constructs satisfying the construct items significantly
loaded on their specific constructs, suggesting discriminant
validity for the current model. The outcomes are presented
in Supplementary Material S1. Discriminant Validity.

Hypothesis testing. The adjusted r2 score for intention to use
the EH Apps from the six input constructs (i.e., PCM, OCN,
PTA, PPV, PPP and HMT) indicated 30.1% of the variation
in the intention to adopt EH Apps. The predictive relevance
of the Q2 score for this model portion was 0.140% and dis-
played medium predictive relevance.41 The path between
PCM and INT reveals that PCM is significantly positively
related to INT, thus supporting H1a. The f2 value of
0.006 indicated a small effect of the PCM on the INT.
The path value between PCN and INT exhibits that PCN
had a significant positive consequence on INT, suggesting
acceptance of H1b. An f2 value of 0.065 indicated a
medium effect of PCN on INT.32 The path value between
PPP and INT shows that PPP had a negative and significant
effect on INT, suggesting acceptance of H1c. An f2 value of
0.016 indicates a small effect of PPP on INT.32 The path
value between PPV and INT shows that PPV significantly
positively affects INT, thus supporting H1d. An f2 value
of 0.099 indicates a medium effect of PPV on INT.32 The
path coefficients for PTA on INT have a negative but sig-
nificant effect. An f2 value of 0.016 indicates a medium
effect of PTA on INT.32 This result suggests the rejection
of H1e. The path coefficients of HMT on INT have a sig-
nificant positive effect. An f2 value of 0.040 indicates a
medium effect of HMT on INT.32 This result supports
H1f. Table 3 and Figure 2 present the findings of this study.

The adjusted r2 value for ADT with the two participatory
constructs (i.e., HMT and INT) illustrates 3.4% of the vari-
ation in ADT explained by HMT and INT. The predictive
relevance of the Q2 value of the model was 0.029,
showing a small predictive relevance.41 The effect of
HMT was positive and supported H2. An f2 value of
0.029 indicates a medium effect. The effect of INT had a
negative and significant influence on ADT, thus supporting
H3. An f2 value of 0.020 indicates a small and medium
effect.32 The result is presented in Table 3, see the
Figure 2 for model assessment.

Mediational analysis. Mediation analysis revealed that
INT insignificantly mediates the connection between
PCM and ADT, consequently offering no sustenance to
admit HM1. This result suggests that INT significantly
mediates the association between PCN and ADT in
accepting HM2. Subsequently, the path between PPP
and ADT (β= 0.016, p= 0.033) indicated that INT sig-
nificantly mediated the path, suggesting acceptance of
HM3. The outcome revealed that INT significantly
mediated the path between PPV and ADT, providing a
backing to admit HM4. Consequently, INT
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insignificantly mediates the connection between PTA and
ADT, offering no indication to admit HM5. Later, the
decision showed that INT significantly mediated the
path between HMT and ADT, providing help to acknow-
ledge HM6. The results are presented in Table 4.

Discussion and conclusion
The present work aimed to identify the factors that can

facilitate the development of intention and adoption of

EH Apps among Malaysian adults. For the current study,

Table 1. Demographic features.

N % N %

Gender Education

Male 15 48.6 Secondary school certificate 50 16.8

Female 153 51.4 Diploma 54 18.1

Total 298 100 Bachelor’s degree or equivalent 61 20.5

Master’s degree 68 22.8

Age Doctoral Degree 65 21.8

40–45 years 48 16.1 Total 298 100

46–50 years 54 18.1

51–55 years 68 22.8 Average Monthly Income

56–60 years 65 21.8 Below RM 2500 48 16.2

Above 60 years 63 21.2 RM 2501–RM 5000 44 14.8

Total 298 100 RM 5001–RM 7500 63 21.1

RM 7501–RM 10,000 55 18.4

Living Province RM 10,001–RM 12,500 43 14.4

Kuala Lumpur 48 16.1 More than RM 12,500 45 15.1

Pahang 43 14.4 Total 298 100

Penang 38 12.7

Sarawak 35 11.7 Used healthcare application

Terengganu 33 11.1 Never used 42 14.1

Johor Bahru 36 12.2 More than one month 46 15.4

Kelantan 37 12.4 More than half a year 58 19.5

Kedah 28 9.4 More than one year 50 16.7

Total 298 100 More than three years 47 15.8

More than five years 55 18.5

Total 298 100
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we utilized the factors of technology compatibility, cost,
personal privacy, technology accuracy, technology value
and HMT, which may impact the intention to use EH
Apps. In addition, HMT and intention to use EH Apps insti-
gate the adoption of EH Apps.

Our findings suggest that the PCM of EH Apps is signifi-
cantly related to the intention to adopt EH Apps. Our work
outcome coincides with the effect that Ahmad et al.18

postulated that technology compatibilities offer greater
acceptance of health-associated technologies. A higher
perception of technology compatibility demands less time
and personal resources to build a positive intention to
practice healthcare technology. Perception of technology
compatibility is critical in building the intention to use
technology that can offer advantages over currently avail-
able technologies.19 However, the current study findings

Table 3. Hypotheses testing.

No. Path Coefficients CI – Min CI – Max T p r 2 Q2 f 2 Decision

Factors for intention to adopt EH Apps 0.310 0.140

H1a PCM→ INT 0.074 0.004 0.149 1.687 0.046 0.006 Supported

H1b PCN→ INT 0.290 0.161 0.382 4.334 0.000 0.065 Supported

H1c PPP→ INT −0.111 −0.175 −0.058 2.528 0.006 0.016 Rejected

H1d PPV→ INT 0.193 0.194 0.392 4.963 0.000 0.099 Supported

H1e PTA→ INT −0.061 −0.123 0.060 0.992 0.152 0.003 Rejected

H1f HMT→ INT 0.170 0.106 0.235 4.256 0.000 0.040 Supported

Adoption of EH Apps

H2 HMT→ ADT 0.171 0.098 0.247 3.794 0.000 0.038 0.029 0.029 Supported

H3 INT→ ADT −0.141 −0.212 −0.066 3.211 0.001 0.020 Rejected

PCM: perceived compatibility; PCN: perceived cost; PPP: perceived personal privacy; PPV: perceived product value; PTA: perceived technology accuracy; HMT:
health motivation; INT: intention to use EH Apps; ADT: adoption of EH Apps.

Table 2. Reliability and validity.

Variables No. of items CA rho_A CR AVE VIF

PCM 3 0.727 0.788 0.832 0.625 1.848

PCN 3 0.759 0.776 0.860 0.672 1.358

PPP 3 0.853 0.850 0.905 0.765 1.818

PPV 4 0.755 0.794 0.843 0.575 1.706

PTA 4 0.800 0.859 0.809 0.526 1.691

HMT 3 0.664 0.665 0.813 0.593 1.710

INT 3 0.651 0.672 0.786 0.551 1.509

ADT 1 1.000 1.000 1.000 1.000 -

PCM: perceived compatibility; PCN: perceived cost; PPP: perceived personal privacy; PPV: perceived product value; PTA: perceived technology accuracy; HMT:
health motivation; INT: intention to use EH Apps; ADT: adoption of EH Apps; CA: Cronbach’s alpha; rho_A: rho; CR: composite reliability; AVE: average variance
extracted; VIF: variance inflation factors.
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suggest an insignificant mediation of intention among the
EH App compatibility and adoption. It reflects that the com-
patibility of EH technology did not successfully predict the

adoption of EH Apps. The subsequent hypothesis estimates
the association between PCO and intention to use EH Apps.
The study finding matches the outcome of Bandara and

Figure 2. Study assessment model.

Table 4. Mediational analysis.

Hyp. Path Coefficients CI – Min CI – Max t p Decision

HM1 PCM→ INT→ ADT −0.010 −0.023 0.000 1.473 0.070 No mediation

HM2 PCN→ INT→ ADT 0.041 0.014 0.067 2.541 0.006 Mediation

HM3 PPP→ INT→ADT 0.016 0.005 0.031 1.842 0.033 Mediation

HM4 PPV→ INT→ADT 0.044 0.011 0.071 2.460 0.007 Mediation

HM5 PTA→ INT→ ADT 0.009 −0.007 0.020 1.023 0.153 No mediation

HM6 HMT→ INT→ADT 0.024 0.012 0.048 2.571 0.005 Mediation

PCM: perceived compatibility; PCN: perceived cost; PPP: perceived personal privacy; PPV: perceived product value; PTA: perceived technology accuracy; HMT:
health motivation; INT: intention to use EH Apps; ADT: adoption of EH Apps.
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Amarasena,20 who found that reasonable technology cost sub-
stantially builds a positive intention to adopt the technology.
Rational pricing of technology expected to harness the inten-
tion to adopt healthcare technologies.5

Additionally, the intention to adopt EH Apps signifi-
cantly mediates the association between the technology
cost and the adoption of EH Apps. Our result confirms
that the EH Apps cost is a valid interpreter that can be
used to predict the adoption of EH Apps through the inten-
tion. High-quality healthcare technologies must be reason-
ably priced to benefit the consumer and reduce the
financial load on healthcare arrangements.

Next, the current study aims to evaluate the association
between PPP and the intention to adopt EH Apps. The
outcome depicted an adverse association between PPP
and intention to adopt EH Apps. Our findings take their sus-
tenance from Dhagarra et al.,23 which posit that a low per-
ception of personal privacy expected to reduces the
intention to use the technology. The loss of privacy and
the perception that the technology service provider can mis-
handle users’ data lead to a lower intention to use healthcare
technology.25 Nevertheless, the intention to adopt EH Apps
significantly mediates the relationship between the PPP and
the adoption of EH Apps. Personal privacy and the notion
that users’ data are secure can harness their intention to
adopt healthcare technology. Subsequently, a significant
positive connection occurs between PPV and the intention
to adopt EH Apps. The conclusion of our work accords
with the outcome recognized by Xinyan et al.,22 namely
that the perception of value facilitates the intention to
adopt healthcare technology. The perception of value is
associated with considering that technology offers users
utility and value for money.26 The mediational analysis
settles that the intention to adopt EH Apps mediates the
association between the perception of value and the adop-
tion of EH Apps. As rational consumers, EH Apps users
estimate the expected value drive from using EH Apps
and only adopt the EH Apps when the expected value
from using EH Apps exceeds the expected cost associated
with the purchase and use of EH Apps.

The following premise evaluates the relationship
between PTA and intention to adopt EH Apps. The
results of our study suggest a negative but insignificant con-
nection between PTA and intention to adopt EH Apps. This
research finding is much different than the prevailing litera-
ture. It suggests that low PTA can lead to the low intention
and non-adoption of EH Apps among the study sample. As
we know, health management is a sensitive issue, and
healthcare technology must offer accurate health data
depicting a user’s health conditions for personal use or by
medical professionals. It is imperative to suggest that
healthcare technology that offers consistent, precise and
exact human vitals builds the intention to use healthcare
technologies among users. The insignificant mediation
between the EH Apps technology accuracy and adoption

through the intention also suggests improving the EH
Apps accuracy and consistently building the current
users’ confidence in using EH Apps. The following propos-
ition of the current work assesses the relationship between
individual HMT and the intention to adopt EH Apps. The
results described a constructive and substantial connection
between HMT and intention to adopt EH Apps. Our study
finding is supported by the work of Asadi et al.,19 who
found that individuals with higher health-associated motiv-
ation are more likely to use healthcare technology. Lee and
Lee9 established that HMT harnesses the precautionary behav-
iour that leads to the intention to adopt healthcare technology.
The mediational analysis also recommends a mediation of
intention between the HMT and the adoption of EH Apps.
Health motivation is a major driving force linking healthcare
gadgets and related technology usage among middle-aged
individuals and elders.29

The succeeding premise estimates the association
between HMT and adopting EH Apps. The investigation
established a noteworthy and positive link between HMT
and adopting EH Apps. Our study findings coincide with
the results of Cheung et al.,28 as an individual with a
higher level of HMT is more inclined towards using
health technology. Health motivation builds the interest
and inclination to try and experiment with novel
health-related technologies, empowering users to manage
their health.16,19 Finally, the intention to adopt EH Apps
is significantly but negatively related to the adoption of
EH Apps. Our current results diverge from the work of
Lee and Lee9 and Alam et al.,14 which signifies that the
current study respondents are concerned about adopting
EH Apps. The low adoption of EH Apps suggests that
middle-aged people and elders are not currently ready to
adopt EH Apps.

Theoretical inferences

The current work examines the attributes of PCM, cost, per-
sonal privacy, product value, technology accuracy and
HMT that can promote the construction of intention and
resultant adoption of EH Apps. The study results contribute
to the DOI that the EH app attributes help form a positive
intention towards adopting healthcare technology.
Furthermore, HMT significantly initiates the intention to
adopt healthcare technologies. The current work contributes
to the technology adoption literature and helps devise rele-
vant policy guidelines for harnessing the mass adoption of
healthcare technologies.

Moreover, recent research only discusses technology
attributes; however, HMT also plays a significant role in
adopting healthcare technologies that may be available
electronically or in terms of healthcare devices.42

However, middle-aged people and elders in emerging econ-
omies are showing low adoption of EH Apps. It suggests
that middle-aged people and elders must be encouraged to
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start using EH apps to promote personal privacy, technol-
ogy accuracy and HMT.

Practical and managerial implications

This study offers managerial implications for electronic
health application marketers, developers and managers.
Perceived personal privacy and technology accuracy are
essential aspects of harnessing the intention to use health-
care technology. In the current work, these factors were
negative and insignificantly predicted the intention to
adopt EH Apps. Hence, developers and management per-
sonnel of EH Apps must consider expanding and improving
privacy and accuracy. Furthermore, the perception of com-
patibility is low among the middle-aged and elders coming
from emerging economies. Thus, it may negatively influ-
ence the construction of an intention and adoption of EH
Apps. The developers of EH Apps need to considerably
enhance the ease of use of EH Apps and make these EH
Apps easier to use, which can empower users to obtain
maximum advantages from using EH Apps.1 Lastly, mar-
keters and management personnel of EH Apps need to
engage users and design accessible and easy-to-follow
instructions to use EH Apps that can improve compatibility
and perception of accuracy. This can be done by making
instructional videos to help existing and prospective EH
app users.

Study limitations

The present study is associated with three pertinent limita-
tions. First, data were collected from Malaysia and thus
have limited generalization value. Therefore, replicating
the current study with other geographical locations is sug-
gested to generalize the current study model better.
Second, a limited number of factors are utilized to evaluate
the formation of an intention to adopt EH Apps. More rele-
vant and consistent factors may be added to fully discover
the creation of the intention and adoption of EH Apps.
Lastly, the current work is based on the deductive approach,
where data were collected through a questionnaire in a
cross-sectional manner, offering generalization but a low
level of exploration. Future studies must assume a longitu-
dinal and explorative research strategy to focus on a more
appropriate exposure for evaluating the construction of
the intention and adoption of EH Apps.

Contributorship: Qing Yang, Gao Jingzu and Wan Mohd Hirwani
Wan Hussain: Conceptualization, Methodology, Writing – Original
Draft. Naeem Hayat and Abdullah Al Mamun: Conceptualization,
Methodology, Writing – Review & Editing.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Ethical approval: UKMResearch Ethics Committee of Universiti
Kebangsaan Malaysia approved this study (UKM/PPI/111/8/
JEP-2023-466). This study has been performed in accordance
with the Declaration of Helsinki. Written informed consent for
participation was obtained from respondents who participated in
the survey. No data was collected from anyone under 18 years old.

Funding: The authors received no financial support for the
research, authorship, and/or publication of this article.

Guarantor: AAM.

Supplemental material: Supplemental material for this article is
available online.

ORCID iD: Abdullah Al Mamun https://orcid.org/0000-0002-
9713-742X

References
1. Ahn H and Park E. Determinants of consumer acceptance of

mobile healthcare devices: an application of the concepts of
technology acceptance and coolness. Telemat Inform 2022;
70: 101810.

2. Binyamin SS and Hoque MR. Understanding the drivers of wear-
able health monitoring technology: an extension of the unified
theory of acceptance and use of technology. Sustainability 2020;
12: 9605.

3. Department of Statistics Malaysia (DOSM). Current Population
Estimates, https://www.dosm.gov.my/v1/index.php?r=column/
cthemeByCat&cat=155&bul_id=dTZXanV6UUdyUEQ0SHN
WOVhpSXNMUT09&menu_id=L0pheU43NWJwRWVSZ
klWdzQ4TlhUUT09#:∼:text=Based%20on%20the%20United%
20Nations,to%2030.4%20years%20in%202022.&text=69.6%
20percent%20in%202021 (2022, accessed 26 December 2022).

4. Precedence Research, https://www.precedenceresearch.com/
ehealth-market (2023, accessed 30 December 2023).

5. Sergueeva K, Shaw N and Lee SH. Understanding the barriers
and factors associated with consumer adoption of wearable
technology devices in managing personal health. Can J
Adm Sci 2019; 37: 45–60.

6. Wang H, Tao D, Yu N, et al. Understanding consumer accept-
ance of healthcare wearable devices: an integrated model of
UTAUT and TTF. Int J Med Inf 2020; 139: 1386–5056.

7. Yang Q, Al-Mamun A, Hayat N, et al. Predicting the mass
adoption of eDoctor apps during COVID-19 in China using
hybrid SEM-neural network analysis. Front Public Health
2022; 10: 889410. 1–17.

8. Dai B, Larnyo E, Tetteh EA, et al. Factors affecting care-
givers’ acceptance of the use of wearable devices by patients
with dementia: an extension of the unified theory of accept-
ance and use of technology model. Am J Alzheimers Dis
Other Demen 2019; 35: 153331751988493.

9. Lee SM and Lee DH. Healthcare wearable devices: an ana-
lysis of key factors for continuous use intention. Serv Bus
2020; 14: 503–531.

Hayat et al. 11

https://orcid.org/0000-0002-9713-742X
https://orcid.org/0000-0002-9713-742X
https://orcid.org/0000-0002-9713-742X
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=dTZXanV6UUdyUEQ0SHNWOVhpSXNMUT09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09#:~:text=Based%20on%20the%20United%20Nations,to%2030.4%20years%20in%202022.%26text=69.6%20percent%20in%202021
https://www.precedenceresearch.com/ehealth-market
https://www.precedenceresearch.com/ehealth-market
https://www.precedenceresearch.com/ehealth-market


10. Zhang M, Luo M, Nie R, et al. Technical attributes, health attri-
butes, consumer attributes and their roles in adoption intention of
healthcare wearable technology. Int J Med Inf 2017; 108: 97–109.

11. PWC Malaysia. Healthcare in a Digital Economy. Reimagining
the future of health tech in Malaysia, https://www.pwc.com/my/
en/publications/2021/healthcare-in-a-digital-economy.html (2021,
accessed 20 November 2022).

12. Organization for Economic Co-operation and Development
(OECD). Health care Statistics, https://www.oecd.org/
countries/malaysia/fostering-competition-in-asean.htm
(2021, accessed 20 November 2022).

13. ESCAP, https://www.population-trends-asiapacific.org/data/
MYS (2022, accessed 1 January 2024).

14. Alam MZ, Hoque MR, Hu W, et al. Factors influencing the
adoption of mHealth services in a developing country: a
patient-centric study. Int J Inf Manage 2020; 50: 128–143.

15. Pal S, Biswas B, Gupta R, et al. Exploring the factors that affect
user experience in mobile-health applications: a text-mining and
machine-learning approach. J Bus Res 2023; 156: 113484.

16. Alhiary EM. Adopting electronic healthcare services during
COVID-19 and the nations responding: evidence from
Jordan. Int J Procure Manag 2023; 16: 136–150.

17. Yang H, Yu J, Zo H, et al. User acceptance of wearable
devices: an extended perspective of perceived value.
Telemat Inform 2016; 33: 256–269.

18. Ahmad A, Rasul T, Yousaf A, et al. Understanding factors
influencing elderly diabetic patients’ continuance intention
to use digital health wearables: extending the technology
acceptance model (TAM). J Open Innov Technol Mark
Complex 2020; 6: 1–15.

19. Asadi S, Abdullah R, Safaei M, et al. An integrated SEM-neural
network approach for predicting determinants of adoption of
wearable healthcare devices. Mob Inf Syst 2019: 1–10. DOI:10.
1155/2019/8026042.

20. Bandara UC and Amarasena TSM. Impact of perceived ease of
use, awareness and perceived cost on intention to use solar
energy technology in Sri Lanka. J Int Bus Manag 2020; 3: 1–13.

21. Liu Y, Wang M, Huang D, et al. The impact of mobility, risk,
and cost on the users’ intention to adopt mobile payments. Inf
Syst e-Bus Manag 2019; 17: 319–342.

22. Xinyan Z, Al-Mamun A, Ali MH, et al. Modeling the adop-
tion of medical wearable devices among the senior adults:
using hybrid SEM-neural network approach. Front Public
Health 2020; 10: 101065. 1–14.

23. Dhagarra D, Goswami M and Kumar G. Impact of trust and
privacy concerns on technology acceptance in healthcare: an
Indian perspective. Int J Med Inf 2020; 141: 104164.

24. Taddicken M. The “privacy paradox” in the social web: the
impact of privacy concerns, individual characteristics, and
the perceived social relevance on different forms of self-
disclosure1. J Comput Med Commun 2014; 19: 248–273.

25. Princi E and Kramer NC. Out of control – privacy calculus
and the effect of perceived control and moral consideration
on the usage of IoT healthcare devices. Front Psychol 2020;
11: 582054.

26. Naami A, Rahimi Z and Ghandvar P. The effect of perceived
value, perceived risk, and price on customers buying intention
(case study: employees of presov electronics company). Int
Rev Manag Mark 2017; 7: 164–170.

27. Case MA, Burwick HA, Volpp KG, et al. Accuracy of smart-
phone applications and wearable devices for tracking physical
activity data. JAMA 2015; 313: 625–626.

28. Cheung ML, Chau KY, Lam MHS, et al. Examining consu-
mers’ adoption of wearable healthcare technology: the role
of health attributes. Int J Environ Res Public Health 2019;
16. DOI: 10.3390/ijerph16132257.

29. Dehghani M, Kim KJ and Dangelico RM. Will smartwatches
last? Factors contributing to intention to keep using smart
wearable technology. Telemat Inform 2018; 35: 480–490.

30. Chang C. Exploring the usage intentions of wearable medical
devices: a demonstration study. Interact J Med Res 2020; 9:
1–10.

31. Faul F, Erdfelder E, Lang AG, et al. G*power 3: a flexible
statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods 2007; 39:
175–191.

32. Hair JF, Tomas G, Hult M, et al. A primer on partial least
squares structural equation modeling (PLS-SEM). 2nd ed.
Thousand Oaks, California: Sage Publications, Inc, 2017.

33. Tan GW-H and Ooi K-B. Gender and age: do they really mod-
erate mobile tourism shopping behaviour? Telemat Inform
2018: 1617–4642. DOI:10.1016/j.tele.2018.01.009.

34. Kim S, Bae J and Jeon H. Continuous intention on accom-
modation apps: integrated value-based adoption and expect-
ation–confirmation model analysis. Sustainability 2019; 11:
1578.

35. Gao Y, Li H and Luo Y. An empirical study of wearable tech-
nology acceptance in healthcare. Ind Manag Data Syst 2015;
115: 1704–1723.

36. Li F, Zhou D, Chen Y, et al. The association between health
beliefs and fall-related behaviours and its implication for fall
intervention among Chinese elderly. Int J Environ Res Public
Health 2019; 16: 4774.

37. Podsakoff PM, Mackenzie SB and Podsakoff NP. Sources of
method bias in social science research and recommendations
on how to control it. Annu Rev Psychol 2012; 63: 539–569.

38. Kock N. Common method bias in PLS-SEM: a full collinear-
ity assessment approach. Int J e-Coll 2015; 11: 1–10.

39. Cain MK, Zhang Z and Yuan KH. Univariate and multivariate
skewness and kurtosis for measuring non-normality: preva-
lence, influence, and estimation. Behav Res Methods 2017;
49: 1716–1735.

40. Henseler J, Hubona G and Ray PA. Partial least squares
path modeling: Basic concepts, methodological issues and
applications. Cham, Switzerland: Springer International
Publishing, 2017.

41. Chin WW. How to write up and report PLS analyses. Handb
Partial Least Squares 2009; 1: 655–690.

42. Huarng K, Yu TH and Lee CF. Adoption model of healthcare
wearable devices. Technol Forecast Soc Change 2020; 174: 1–7.

12 DIGITAL HEALTH

https://www.pwc.com/my/en/publications/2021/healthcare-in-a-digital-economy.html
https://www.pwc.com/my/en/publications/2021/healthcare-in-a-digital-economy.html
https://www.pwc.com/my/en/publications/2021/healthcare-in-a-digital-economy.html
https://www.oecd.org/countries/malaysia/fostering-competition-in-asean.htm
https://www.oecd.org/countries/malaysia/fostering-competition-in-asean.htm
https://www.oecd.org/countries/malaysia/fostering-competition-in-asean.htm
https://www.population-trends-asiapacific.org/data/MYS
https://www.population-trends-asiapacific.org/data/MYS
https://www.population-trends-asiapacific.org/data/MYS
http://dx.doi.org/10.1155/2019/8026042
http://dx.doi.org/10.1155/2019/8026042
http://dx.doi.org/10.3390/ijerph16132257
http://dx.doi.org/10.1016/j.tele.2018.01.009

	 Introduction
	 Literature review
	 Theoretical foundation
	 Hypotheses development
	 Perceived compatibility
	 Perceived cost
	 Perceived personal privacy
	 Perceived product value
	 Perceived technology accuracy
	 Health motivation
	 Adoption of EH apps
	 Health motivation

	 Mediational effect of intention to adopt EH apps


	 Methodology
	 Population and sample
	 Measurement scales
	 Common method variance (CMV) assessment
	 Testing multivariate normality
	 Study data analysis

	 Results
	 Respondents demographic
	 Partial least squares structural equation modelling analysis
	 Reliability and validity
	 Hypothesis testing
	 Mediational analysis


	 Discussion and conclusion
	 Theoretical inferences
	 Practical and managerial implications
	 Study limitations

	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


