
I. Introduction

As medical service paradigm has shifted from disease treat-

ment to disease prevention, interest in information and 
communication technology (ICT)-based healthcare, through 
which medical service can be received without time and 
space restrictions, has increased. ICT-based healthcare is 
char acterized by the following: first, wired/wireless network 
ICT is used, and second, medical service to determine one’s 
health state or to provide treatment can be offered anywhere 
and anytime. Such a medical service is called telemedicine or 
u-Health (all these are ICT-based healthcare services) [1]. 
 As a recent technological change in medical service, the 
evolution of IoT-Cloud Big data-Mobile (ICDBM) has en-
abled real time and intelligent customized services and leads 
the innovation in the medical service field. Various research 
on linking different types of technologies, such as artificial 
intelligence, wearables, and robots, as well as ICDBM, have 
been carried out recently [2]. 
 Business Insider (BI) Intelligence projects that the size of 
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the global wearable device market will reach US$ 14 billion 
in 2018 [3], while Gartner predicted that the global IoT mar-
ket will reach US$ 309.0 billion in 2020 and that healthcare 
will take up the highest ratio at 15% of the IoT market [4]. 
Cisco Systems, Inc. forecasted that a value creation of US$ 
1 trillion, particularly US$ 106.0 billion in value creation 
in the patient care sector, will be made with the healthcare 
industry’s IoT application in 2020 [5]. McKinsey estimated 
US$ 1.6 trillion in value creation in 2025 [6]. The competi-
tion to secure healthcare platforms among ICT companies or 
in the ICT industry has become fierce at home and abroad, 
and many companies have released relevant products and 
medical services, with Nike+ Fuelband and Fitbit being 
representative cases. Cases related to medical diagnosis-as-
sisting service are NuVant and Triggerfish [7]. In Korea, the 
demand for IT utilizing services increased according to the 
increase in the introduction of the Internet, mobile gadgets, 
and smart devices [8]. In spite of a pre-announcement of leg-
islation on telemedicine, centered on local hospitals in Oc-
tober 2013 and June 2016, the identification of the medical 
service area addressing the need of medical service providers 
and targets, along with the identification of its marketability 
status, has not been sufficiently conducted [9,10]. 
 ICT-based healthcare service is projected to generate posi-
tive results in the healthcare market through treatment result 
improvement, medical service expenditure reduction, and 
patients’ active participation [11]. Nonetheless, ICT-based 
healthcare is closely related to life in a broad sense, and 
there is an opinion that the acceptance of relatively innova-
tive ICT-based healthcare can be negative or delayed [12]. 
Awareness of telemedicine is low, and so is the intention to 
use it [13]; therefore, there is a need to determine how the 
medical staff, who are the providers of medical service, and 
the consumers, who are the service targets, perceive ICT-
based healthcare service in order to adopt and activate tele-
medicine. 
 Concerning existing domestic and international studies 
on ICT-based healthcare service, various studies including 
doctors’ positive or negative effects, usage effects and usage 
satisfaction have been conducted [14-16]. However, studies 
on consumers’ acceptability of ICT-based healthcare service 
are insufficient. In this study, the factors affecting service tar-
gets’ awareness, use, or acceptability of ICT-based healthcare 
were examined. This study presents measures to induce the 
adoption and activation of service targets’ active ICT-based 
healthcare service.

II. Methods

1. Study Participants
This study surveyed the awareness and acceptability of ICT-
based healthcare by involving service targets, specifically 
workers and students living in the Seoul and Gyeonggi re-
gions who were consumers of healthcare. The distribution 
and collection of the questionnaires were carried out from 
May to June 2016. A total of 379 questionnaire copies were 
distributed, 296 were statistically analyzed with the other 
83 excluded for incomplete answers (24 copies) and service 
provider (59 copies). This survey has passed through the In-
stitutional Review Board approval procedure. 

2. Survey Content
The survey tool (questionnaire) was divided into Socio-
demographic variables (10 questions) and the four following 
areas: health concerns, 7 questions; coverage areas and re-
quired populations, 36 questions; self-management necessity, 
6 questions; acceptability, 4 questions.
 All items were rated using a 7-point Likert scale from ‘not 
required at all’ to ‘very much required’. 

1) Socio-demographic variables
As Socio-demographic variables (10 questions), the region, 
gender, age, occupational group, family history, accessibility 
to hospitals, device (cellphone)-based healthcare use of the 
samples were surveyed.
 The occupational group was divided into a health related 
occupational group, (i.e., pharmaceutical company employ-
ees and health-related public officials), non-health related 
occupational group (general company employees and other 
public officials), and student and general people (students, 
homemakers, and unemployed people).
 Concerning the family history, the participants with lineal 
family members who had had continuous drug administra-
tion and treatment due to chronic diseases, and the chronic 
diseases concerned were also surveyed.

2) Health concerns
Health concerns (7 questions) were measured through the 
compliance (fidelity) of health-related habits. The questions 
included “I exercise regularly,” and “I receive physical exami-
nations periodically,” which measured the participants’ inter-
est in health. 
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3)   Coverage area and required populations for ICT-based 
healthcare

This study surveyed the coverage area requiring ICT-based 
healthcare (16 questions). It was divided into a physiologi-
cal signal acquisition area and an alert and remind area: the 
physiological signal acquisition area included body tem-
perature measurement, blood pressure and glucose checks. 
The alert and remind area included medication time, time to 
exercise, and sleep duration.
 This study surveyed the population requiring ICT-based 
healthcare (20 questions). The required population was di-
vided into an age cluster and a status cluster. The age cluster 
was classified into infant, teens, 20s, and 50 or over. Regard-
ing the status cluster, a self-survey on necessity according to 
the status and situation of pregnant women, the elderly liv-
ing alone, and diabetics was undertaken.

4) Self-management necessity 
The survey for the need for self-management of the partici-
pants (6 questions) included “Monitoring is needed in every-
day life” and “It is needed during the outpatient treatment 
for disease treatment”. 

5) Acceptability
This study surveyed acceptability on ICT-based healthcare 
(4 questions) service with the need of health devices and the 
intention to buy, usage satisfaction with the health device, 
and service expectation on the health device. 

3. Data Analysis
For the socio-demographic variable of the participants ac-
quired through the questionnaire responses, this study cal-
culated frequency (n) and percentage (%) through a techni-
cal statistics frequency analysis. To determine the correlation 
among awareness of ICT-based healthcare, the need for self-
management, and acceptability, this study conducted a cor-
relation analysis and a multi-regression analysis. To deter-
mine the differences between the need for self-management 
and acceptability according to the sociodemographic vari-
able, a t-test and ANOVA were carried out. Lastly, this study 
conducted a logistic regression analysis to determine the fac-
tors affecting the acceptability of ICT-based healthcare. SPSS 
ver. 23.0 software (IBM, Armonk, NY, USA) was used, and a 
statistical significance was defined as a p-value less than 0.05. 

III. Results

1. Participants’ General Characteristics 
The general characteristics of the participants in this study 
are shown in Table 1. As regards gender, there were 161 male 
participants (54.4%) and 125 female participants (42.2%). As 
for distribution according to age, 122 people were younger 
than 30 years (minimum age, 18 years) (41.2%), 69 people 
were 30–39 (23.3%), 70 people were 40–49 (23.6%), and 26 
people were 50 or over (8.8%). 
 According to occupational groups, 69 people (18.2%) were 
surveyed in health related group (pharmaceutical company 
employees and health-related public officials), 110 people 
(29.0%) were surveyed in the non-health related group (gen-
eral company employees and other public officials), and 117 
people (30.9%) were surveyed to belong to general people 
(including students). 
 Of those surveyed, 149 people (50.3%) had a family history 
for chronic diseases, and 143 people (48.3%) did not have 
such a history; 87 people (29.4%) had experience in ICT-
based healthcare, and 208 people (70.3%) did not have such 
experience; 249 people (84.1%) said they were within 30 

Table 1. General characteristics of study participants

Frequency (n) Percentage (%)

Gender
   Male 161 54.4
   Female 125 42.2
Age (yr)
   ≤29 122 41.2
   30–39 69 23.3
   40–49 70 23.6
   ≥50 26 8.8
Occupation
   Health related 69 18.2
   Non-health related 110 29.0
   Student and general 116 30.9
Family history
   Yes 149 50.3
   No 143 48.3
Usage experience of device
   Yes 87 29.4
   No 208 70.3
Hospital accessibility (min)
   <30 249 84.1
   ≥30 46 15.5
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minutes of access to a hospital, and 46 people (15.5%) said 
they were more than 30 minutes from a hospital (Table 1).

2. Service Targets’ Opinions on ICT- Based Healthcare 
The survey results of medical service targets’ opinions on 
ICT-based healthcare were as follows: 
 Concerning the responses in the physiological signal acqui-
sition area, blood pressure check (n = 279, 94.3%) and blood 
glucose check (n = 277, 93.6%) were revealed. In the alert 
area, obesity (n = 273, 92.2%) and health problem alarm (n = 

274, 92.6%) were revealed.
 Upon looking at the age-related cluster in potential group 
that needed ICT-based healthcare, 288 people 97.3%) were 
surveyed to be 50 years old or over, and 236 people (79.7%) 
were infants.
 Upon looking at the status-related cluster, 289 people 
(97.6%) were diabetics and heart disease patients, 286 people 
(96.6%) were seniors living alone.

Table 2. Coverage areas and required population of ICT-based healthcare service

Necessity Frequency (n) Percentage (%)

Coverage areas Physiological signal  
monitoring

Temperature High 238 80.4
Low 58 19.6

Blood pressure High 279 94.3
Low 17 5.7

Glucose High 277 93.6
Low 19 6.4

Pulse High 266 89.9
Low 30 10.1

Heartbeat High 269 90.9
Low 26 8.8

Alert/remind Medication time High 240 81.1
Low 53 17.9

Exercise time High 266 89.9
Low 30 10.1

Hours of sleep High 261 88.2
Low 34 11.5

Quality of sleep High 268 90.5
Low 27 9.1

Obesity High 273 92.2
Low 23 7.8

Calories High 252 85.1
Low 44 14.9

Inactive problems High 251 84.8
Low 45 15.2

Confirmation of location High 229 77.4
Low 66 22.3

Health problems High 274 92.6
Low 22 7.4

Medical inquiry High 241 81.4
Low 54 18.2

Counseling High 252 85.1
Low 44 14.9
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3.   Necessity and Acceptability about ICT-Based  
Self-management

To determine differences in the need for self-management 
and acceptability of ICT-based healthcare according to 
ser vice targets’ socio-demographic variable, the t-test and 
ANOVA were carried out (Table 2). 
 The need of self-management of the participants who said 
that their health concerns were low was 5.49 on average in 
the Likert scale score and 5.77 on average for the patients 
who said that their health concerns were high. Therefore, the 
patients with high health concerns were found to have high-

er need for self-management (p = 0.015). The mean score of 
ICT-based healthcare acceptability of the participants with-
out family history for chronic diseases was 4.10, and that of 
the participants with family disease history was 4.50. The ac-
ceptability of the participants with family history was higher 
and was statistically significant (p = 0.016). 

4. Influence on Acceptability of ICT-Based Self Care
1)   Correlations among health concerns, self-management 

necessity, usage satisfaction and acceptability 
The correlation coefficient between health concerns and self-

Table 2. Continued

Necessity Frequency (n) Percentage (%)

Required population Age cluster Infants and toddlers High 236 79.7
Low 57 19.3

Kindergarten High 230 77.7
Low 61 20.6

Teenager High 220 74.3
Low 72 24.3

20–30 yr High 232 78.4
Low 60 20.3

30–40 yr High 268 90.5
Low 25 8.4

40–50 yr High 283 95.6
Low 10 3.4

≥50 yr High 288 97.3
Low 5 1.7

Status cluster Pregnant woman High 271 91.6
Low 20 6.8

Seniors living alone High 286 96.6
Low 6 2.0

Athletes High 253 85.5
Low 39 13.2

Diabetes High 289 97.6
Low 4 1.4

Hypertension High 289 97.6
Low 5 1.7

Heart disease High 289 97.6
Low 5 1.7

Admission and treatment High 272 91.9
Low 20 6.8

Discharge High 276 93.2
Low 16 5.4

ICT: information and communication technology.
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management necessity was 0.210 (p = 0.000), and the correla-
tion coefficient between health concerns and acceptability was 
0.198 (p = 0.001); therefore, there were positive correlations.

 The correlation coefficient between usage satisfaction of 
devices and health concerns was 0.249, while the significance 
probability was 0.003; therefore, there was a strong positive 

Table 3. Self-management necessity and acceptability about ICT-based healthcare by study participants

Self-management necessity Acceptability

N M SD t/F p N M SD t/F p

Gender –1.389a 0.166 0.994a 0.321
   Male 160 5.60 0.97 159 4.40 1.56
   Female 125 5.75 0.93 125 4.23 1.16
Age (yr) 0.497b 0.685 0.818b 0.485
   ≤29 121 5.60 0.94 121 4.21 1.29
   30–39 69 5.66 0.92 69 4.52 1.18
   40–49 70 5.64 0.99 70 4.35 1.77
   ≥50 26 5.85 1.14 25 4.16 1.33
Family history 4.375a 0.000* 2.412a 0.016*
   No 142 5.38 0.96 142 4.10 1.31
   Yes 149 5.87 0.93 148 4.50 1.49
Occupation 2.253b 0.107 1.196b 0.304
   Health related 69 5.84 0.87 69 4.47 1.18
   Non-health related 110 5.55 1.02 109 4.34 1.62
   Student and general 116 5.60 0.98 116 4.15 1.32
Health concerns –2.448a 0.015* –3.101a 0.002*
   Low 147 5.49 0.98 147 4.04 1.29
   High 148 5.77 0.95 147 4.54 1.49

ICT: information and communication technology, M: mean, SD: standard deviation.
at-value obtained from independent t-test, bF-value obtained from ANOVA.
*p < 0.05.

Table 4. Correlation coefficient of health concerned, self-management necessity, usage satisfaction and acceptability

Health concerns
Self-management 

necessity
Usage satisfaction Acceptability

Health concerns Pearson 1 0.210** 0.249** 0.198**
p - 0.000 0.003 0.001
N 296 295 142 294

Self-management  
necessity

Pearson 0.210** 1 0.023 0.322**
p 0.000 - 0.789 0.000
N 295 295 142 293

Usage satisfaction  
of device

Pearson 0.249** 0.023 1 0.086
p 0.003 0.789 - 0.306
N 142 142 142 142

Acceptability Pearson 0.198** 0.322** 0.086 1
p 0.001 0.000 0.306 -
N 294 293 142 294

*p < 0.05, **p < 0.01.
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correlation. The correlation coefficient between self-manage-
ment necessity and acceptability was 0.322, while the signifi-
cance probability was 0.000. Therefore, as self-management 
necessity became higher, acceptability also became higher 
(Table 3).
 As a result of multi-regression analysis concerning the 
effect on ICT-based healthcare acceptability, the self-man-
agement necessity (p = 0.002) had a significant effect on ac-
ceptability (Table 4). As self-management necessity became 
higher (B = 0.376), so did acceptability become higher. The 
explanation power of the self-management necessity, usage 
satisfaction and acceptability was 8.3%. 

2) Factors affecting acceptability 
To determine the factors affecting acceptability, this study 
carried out a binominal logistic regression analysis (Table 5). 
Among the seven measurement factors affecting ICT-based 
healthcare service acceptability, effect expectation about de-
vices had the most significant effects. 
 The acceptability of the service targets with high effect ex-
pectation about a device was 4.4 times higher (p < 0.05) than 
that of the service targets with low effect expectation (Table 
6). 

IV. Discussion

This study surveyed the awareness of service targets on ICT-
based healthcare service for prevention-centered medical 
service, which as attracting attention in the healthcare mar-
ket. Furthermore, the factors affecting acceptability and that 
can generate positive effects to service targets for the activa-
tion of telemedicine were analyzed. Based on the results, this 
study presents directions for ICT-based healthcare service 
activation. 
 First, ICT-based healthcare service is a solution for chronic 
patients and the aging society. If telemedicine is actively car-
ried out between patients and doctors through ICT, person-
ally customized service and prevention service can be offered 

through temporal and spatial expansions of medical service, 
which will be greatly advantageous to all concerned [11,17]. 
Upon looking at the survey result of service targets’ aware-
ness of ICT-based healthcare, first, the demand on physi-
ological signal measurement including 279 people (94.3%) 
for blood pressure, 277 people (93.6%) for glucose, and 273 
people (92.2%) for obesity was high in the desired coverage 

Table 5. Multi-regression analysis of health concerned, self-management necessity, usage satisfaction and acceptability

B SE β t p VIF

(Constant) 1.850 0.731 2.533 0.012
Health concerns 0.053 0.096 0.048 0.557 0.579 1.128
Self-management necessity 0.376 0.021 0.260 3.105 0.002* 1.059
Usage satisfaction 0.038 0.046 0.068 0.813 0.418 1.068

R2 = 0.083, F = 4.170, Durbin-Watson = 2.293, p < 0.05
Dependent variable: acceptability.
*p < 0.05.

Table 6. Factors affecting to acceptability of ICT-based health-
care service

OR 95% CI p

Gender
     Male - - -
     Female 0.642 0.210–1.959 0.436
Age (yr)
     ≤29 - - -
     30–39 0.858 0.226–3.448 0.883
     40–49 0.179 0.105–1.522 0.399
     ≥50 0.393 0.084–2.643 0.472
Occupation
     Health related - - -
     Non-health related 0.436 0.113–1.900 0.285
     Student and general 0.716 0.188–2.719 0.623
Effect expectation about device
     Low - - -
     High 4.382 1.943–9.884 0.000*
Use experience of device
     No - - -
     Yes 1.285 0.529–3.123 0.580
Hospital accessibility (min)
     <30 - - -
     ≥30 1.230 0.369–4.101 0.736
ICT: information and communication technology, CI: confi-
dence interval, OR: odds ratio.
*p < 0.05.
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areas. As for the group requiring the use of service, the need 
appears higher among chronic patients and aged people or 
among 289 people (97.6%) with diabetes, heart disease and 
hypertension.
 Second, based on the survey, family history of disease and 
health concerns were found to be factors affecting accept-
ability. Therefore, there is a need to focus on the ICT-based 
healthcare service targeting those factors [18]. As a result of 
surveying service targets’ personal characteristics according 
to acceptability, the significance probability of family history 
of disease and health concerns were 0.016 and 0.002, respec-
tively; thus, the result was significant. Those who had a high 
degree of health concerns and a family history of chronic 
diseases felt more of a need for the service. In a previous 
study, those who were interested in healthcare showed par-
ticipation intention to overcome difficulties in the process 
of using ICT-based healthcare service face-to-face, and an 
in-depth survey targeting those who were offered the ICT-
based healthcare service within a national project [19]. For 
patients with chronic diseases or the elderly, continuous 
self-management is needed [20]. In fact, if self-management 
service based on the medical service provider’s professional 
guide and care is carried out, the optimal effect can be gen-
erated [21,22]. 
 Third, a policy to concentrate on ICT-based healthcare 
for those in their 40s is necessary. As a result of looking at 
acceptability difference by age groups, the differences were 
not statistically significant, but people in their 40s had a 
higher acceptability than those in their 20s and 50 or over. 
This means that those in their 40s are in the period in which 
health concerns become high, and they can use services like 
ICT-based technology relatively without burden, compared 
to other age groups. Furthermore, the 40s age group seems 
to be the age group that has the intention to participate in 
the ICT-based healthcare [23,24]. According to the 2014 data 
of Statistics Korea, the prevalence rates become high start-
ing from those in their 40s, given that high blood pressure 
patients rose from 7.3% in their 30s to 17.7% in their 40s, 
whereas cholesterolemia rose from 6% among those in their 
30s to 12.6% among those in their 40s [25]. Concerning the 
death rate due to neoplasm (cancer), it became higher from 
10.2% among those between 30 and 34 to 19.9% among 
those between 35 and 40, to 35.4% among those between 
40 and 44, and 63.7% among those between 45 and 49. This 
data suggests that concentrated care for healthcare and 
prevention should start in full-swing among those in their 
40s, when aging starts in earnest. Therefore, it is desirable 
to focus on people in their 40s, while ICT-based healthcare 

service encompasses chronic disease patients and elderly 
people.
 The conclusion of this study is as follows: As a result of the 
service target’s views on ICT-based healthcare, continuous 
care was surveyed to be necessary for chronic diseases such 
as diabetes, heart disease, and hypertension and for the age 
group of 50 or over. The mean acceptability of the service 
target with high health concerns and family history of dis-
ease was high in this study. Acceptability became higher, 
as self-management necessity and usage satisfaction were 
higher.
 The study had a weakness in that the consensus on tele-
medicine was not ensured, and threats on institutional 
problems such as personal information protection and rel-
evant regulations exist in the ICT-based healthcare service. 
However, the strength is that patients can actively participate 
and have opportunities for treatment result improvement 
and medical service expense reduction, which is projected 
to bring about positive results to the healthcare market. 
Through this study, a positive awareness of service targets on 
ICT-based healthcare service was identified. The fact that ac-
ceptability is higher for persons with a family history of dis-
ease and higher health concerns may lead to service targets’ 
active participation. This study drew a result that a policy for 
the prevention and motivation for active participation for 
those in their 40s (who had high prevalence rates) was need-
ed. If an analysis is conducted by expanding the ICT-based 
healthcare service target to those having actual experience of 
the service and by extensively segmenting the acceptability 
and effects, the study is expected to more clearly contribute 
to ICT-based healthcare service design.
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