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Abstract The aim of this study is to find the factors affecting attitude on u-health system using Pender’s
Health Promotion Model (HPM) and also, analyze the moderating effect of gender variable in research model. 
To assess the proposed research model based on HPM, this study adopted Partial Least Square (PLS) method 
using Smartpls 2.0 version for the evaluation of research model. Thus, this study used survey questionnaire in 
order to collect useful data to potential users of u-health system. As a result of analysis, the examined 
variables explain 29% of variance on attitude to use of the u-health system. According to the PLS analysis, 
self efficacy and perceived benefits showed significantly positive relationship on attitude to use of u-health 
system. In addition, on the moderating effect of gender variable, female had more interest on self efficacy for 
positive attitude on use of u-health system. 
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요  약  본 연구의 목적은 Pender의 건강증진모형(HPM)을 활용하여 유헬스 시스템에 대한 태도에 영향을 미치는 
요인들을 찾는데 있고, 또한 제시된 연구 모형에서 성별 변수의 조절 효과를 분석하는데 있다. 이러한 건강증진모형
에 근거하여 제시된 연구모형을 평가하기 위하여, 본 연구는 Smartpls 버전 2.0을 활용하여 부분최소자승법(PLS) 방
법을 적용하였다. 따라서 본 연구는 잠재적 사용자들에게 유용한 데이터를 수집하기 위하여 설문조사를 실시하였다. 

분석 결과, 연구모형에서 유헬스 시스템의 사용 태도에 대해 29% 정도의 설명력을 보여주었고, 경로에서 자기 효능
감과 인지된 이점이 그 태도에서 유의한 통계적 관계를 나타냈다. 그리고 성별 변수의 조절 효과와 관련하여, 유헬
스 시스템의 사용태도 측면에서 자기 효능감을 높일수록 여성이 남성보다 더 높은 관심을 가짐을 알 수 있었다. 

주제어 : 유헬스 시스템, 건강증진모형, 성별, 조절 효과, 태도, 수용
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1. Introduction 

As all over the world is entering into the low 

fertility and aged society, interests in health care issues 

for improving the quality of life are increasingly very 

rapidly. The growth of the senior population has led to 

a sharp increase of patients with chronic disease, which 

has become the cause of increasing health care expenditures 

and welfare needs for seniors and accelerating health-care 

costs, thereby creating neglected people who receive 

poor health-care services[1]. A system, as a solution 

for such issues, is considered important for follow-up 

management and advanced prevention over diseases - 

u-Health(Ubiquitous Health) is one of solutions[2].  

U-Health came about due to the consumers’ 

increased need for medical services and due to the 

increased need for the government and health insurance 

to reduce medical costs[3]. Since this U-health started, 

it has begun services which can be offered anytime and 

anywhere, not a limited service which treats patients 

face to face in a hospital. Main factors are that the 

necessity for reducing health-care costs and the 

demands for improving the quality of health-care 

services are on the rise[4].  Actually, u-Health is not 

limited to only treating diseases, but plays an important 

role in preventive health care and health promotion[5]. 

Accordingly, this research factored in this situation to 

analyze the correlation between the variables of all the 

models that were studied based on Pender's Health 

Promotion Model and middle-aged people and senior 

citizens' level of demand for u-Healthcare services. In 

particular, this research targeted consumers who used 

the u-Healthcare service or who intend to use it later. 

The aim of this study is to find the factors affecting 

attitude on u-health system using Pender’s Health 

Promotion Model (HPM). 

2. Literature Review 

2.1 u-Healthcare system

While society’s environment is changing rapidly 

these days, interest in health is increasing as well, 

which in turn increase healthcare costs.  In particular, 

the share of those using u-Healthcare services is 

increasing as well[6]. 

When healthcare services are provided in a 

Ubiquitous environment, it is possible to minimize the 

intervention of medical professionals whose labor costs 

are high, realizing health management from home that 

enables mass supply. Moreover, it is possible to provide 

customized health management services to individuals 

for illness prevention, early detection and follow-up 

management as well as increased health[7]. When 

perceived from the service supplier's point of view, a 

Ubiquitous environment enables accurate diagnosis and 

treatment of illness and customized health management 

home service using treatment information. Moreover, it 

is possible to check the quality of the health 

management home service offered based on periodical 

health check-ups and to improve when necessary. 

From this respect, u-Healthcare system development is 

most important to provide high-quality u-Healthcare[5]. 

What is most important when it comes to the 

u-Healthcare system components is that each 

u-Healthcare system needs to be user-friendly and 

they should prevent illness by managing health in 

detail. Moreover, they should be easy-to-use both at 

home and at work. Moreover, it is necessary to 

continue to introduce technological innovation and to 

improve quality according to user demand in order to 

enhance citizens’ health. This is the direction for the 

u-Healthcare service[8]. 

The trend of researches conducted Korea on 

u-Healthcare services is mainly classified into 

Ubiquitous applied areas, the portable body signal 

measurement device field, and the field of 

standardization for medical information transmission [9].

Specially, Seoul National University’s Advanced 

Biometric Research Center is conducting research to 

develop body measurement technology that can 



Effect of HPM Factors on Adoption Attitude of u-Health System: Moderating Effects of Gender

Journal of Digital Convergence❙ 215

diagnose human body functions continually on a 

real-time basis while maintaining normal everyday life 

without limiting the human body’s activities, by 

attaching various sensors on the bed when users are 

sleeping in order to measure the breathing signals 

through an electrocardiogram and body signals, and to 

monitor the ballistocardiogram that manifests changes 

in body weight that accompanies the amount of feces 

and urine released every day, body fat, blood pressure 

measurements together with heart beat by using the 

toilet seat[10]. 

Moreover, a research center for the home health 

management system is conducting research on a 

multi-dimensional body signal detection system, 

multi-dimensional body signal information processing 

device, system for experts to promote health 

management at home, communication / DB / diagnosis 

server that do not require disabled people and senior 

citizens living alone to visit hospitals in person by 

offering them diagnoses and medical service at home, 

and a standardization method and interface specs that 

enable effective data exchange among work stations for 

medical experts and that effectively process and 

manage the re-use of data, analyses, search, and 

statistical information, etc[11]. 

2.2 Health Promotion Model(HPM) and

    Attitude

Health Belief Model was developed and modified by 

Rosenstok, Hochbaun, Kegeles and Becker. It analyzes 

health behavior based on the individuals’ perception 

towards health and illness in order to forecast[12]. 

Lewin claimed that the individuals’ behavior towards 

health is affected by the strength level of the value that 

human beings have towards specific results.

In other words, the behavior is affected by the 

possibility of reaching specific results when it comes to 

specific behaviors and by the disorder elements when 

it comes to specific behavior[13]. Health Belief Model is 

used for forecasting behavior for illness prevention and 

patients afflicted with chronic illness’s therapeutic 

behavior execution. This model was found to be 

valuable through numerous researches[14]. Pender 

presented health protection and Health Promotion 

behavior as the components of Healthy life style. In 

particular, he suggested Health Promotion Model to 

explain about the  Health Promotion behavior[15]. 

Pender(1982, 1987, 1996) leveraged the Health 

Promotion behavior as the guideline for explaining 

about the complex physiological, psychological and 

societal processes that are assumed in a direction that 

maintains or increase individuals’ self realization or 

achievement and that strengthens individuals or 

groups’ health. Health Promotion Model(1987) during 

the initial stage defined Cognitive Perceptual, 

adjustment elements and turning point for behavior as 

the determinants of the Health Promotion behavior[15].

Self Efficacy

Perceived 

Benefit

Perceived 

Barrier

Self Esteem

Social 

Support

Attitude

Gender

[Fig. 1] Research model

As for the elements that affect Health Promotion 

behavior, they include perceived benefit, perceived 

pathic, perceived self efficacy, behavior related emotion 

or personal characteristics and experiences that are like 

the situation elements, behavior related perception and 

results of behavior[16]. 

These factors affect Health Promotion behavior, 

directly and indirectly. From the Social Cognitive 

Perceptual aspect, health related behavior of the past 
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exerts indirect effect on the Health Promotion behavior 

through self efficacy, resourcefulness, pathic, perception of 

emotion related to behavior. Accordingly, this study 

proposed  research model with self efficacy, perceived 

benefit, perceived barrier, self esteem, and social 

support as essential factors in HPM ([Fig. 1]).

In addition, on research model of this study, gender 

variable as moderating effect has shown there was the 

difference by the side of behaviour according to 

existing literature[17,18,19,20]. Thus, this study 

analyzes the difference level of path in this research 

model by gender as moderating variable among 

demographics factors. In other words, this study will 

analyze empirically that gender variable has a 

moderating role through interaction in the relationship 

between external factors and attitude.  Accordingly, 

this study established the research model as[Fig. 1].  

3. Research Method and Analysis

3.1 Research sample and profiles of

    respondents

Respondents in this study were users interested in 

u-Healthcare System. Data was collected at Jeju 

International Airport and questionnaires were 

distributed and collected from October 9 to 10, 2010. 

This survey was performed by self administered 

questionnaire method in which subjects filled in their 

questionnaire in person and assistants collected data 

using random sampling method. Total 269 

questionnaires were used for the analysis among 300 

copies with 31 copies excluded and the analysis was 

carried out with SPSS 12.0 for window.

<Table 1> presents the profiles of respondents in 

this study, revealing more male (51.7%) than female 

respondents (48.3%), and over 42% of respondents are 

over 40 years old. Approximately 69.9% of respondents 

had undergraduate degree, followed by high school 

(26.1%), and graduate school (4.5%). In terms of 

respondents’ occupation, general office is the highest 

(35.3%) and professional (20.8%) follows.

Variable Category Frequency Ratio(%)

Gender
Male 130 48.3

Female 139 51.7

Age

20-29 44 16.4

30-39 112 41.6

40-49 72 26.8

50 and over 41 15.2

Education

Level

High School and below 69 26.1

Undergraduate 188 69.9

Postgraduate 12 4.5

Occupation

Student 21 7.8

Housewife 53 19.7

General officer 95 35.3

Professional 56 20.8

Self-employed 30 11.2

Others 13  5.2

Total 269 100%

<Table 1> Demographic Frequency

  

3.2 Model analysis using PLS-SEM

Firstly, exploratory factor analysis (EFA) was 

performed to identify the structure of factors. <Table 

2> shows the result of principal component analysis. 

The lower limit for an acceptable Cronbach’s alpha is 

0.7 for defined scales[21].

Next, confirmatory factor analysis (CFA) was 

performed to estimate the measurement model for 

determining the structures of sub-constructs that 

indicate independent factors (self efficacy, perceived 

benefit, perceived barriers, self esteem, social support, 

attitude). 

Based on Sosik, Kahai, and Piovoso (2009), indicator 

reliability (or loadings) was confirmed with cut-off 

over .60. 

Hence, the CFA result indicates that the factor 

loadings reflecting the constructs to measure are much 

higher than ones with other principal constructs[22]. 

(see <Table 3>). Evaluation of the square root of 

Average Variance Extracted (AVE) for each construct 

checks the convergent validity for six latent variables. 

The results of this analysis reveal that the AVEs are 

larger than the cross-correlations of other constructs 
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Items Factor

loadings

% of  

variance

Cronbach’s

alpha

Self Efficacy (Eigen values = 3.07)  76.69 .90

 I can make a balanced diet using u-health system (Effi 1) .86   

 With u-health system, I have confidence to overcome difficulties in doing health care. (Effi 2) .86   

 With u-health system, I can exercise regularly. (Effi 3) .90   

 With u-health system, I can maintain proper weight. (Effi 4) .88   

Perceived Benefit (Eigen values = 2.94)  73.40 .88

 U-health system will be very useful because it allows real-time health checks on disease 

prevention and early detection. (Bene 1)

.84   

 U-health system will be effective in addressing immediate onset of an emergency. (Bene 2) .87   

 U-health system will help you to save time to invest in your health care. (Bene 3) .84   

 U-health system will be convenient because it can be measured and managed at home. (Bene 4) .87   

Perceived Barrier (Eigen values = 1.94)  64.73 .73

U-health system might cause financial losses due time, such as the malfunction of the sensors 

or service delays. (Bar 1)

.80   

U-health system is difficult to use adept difficult to use. (Bar 2) .77  

U-health system is anxious to be able to give a health problem due to inaccurate information. 

(Bar 4)

.84   

Self Esteem (Eigen values = 2.24)  74.80 .83

I think myself worthy people. (Self 1) .86   

I think I have a lot of good qualities.(Self 2) .87   

I can do a good job with most people. (Self 3) .86   

Social Support (Eigen values = 2.57)  64.24 .81

There are many people that recognized me.(Sup 1) .81   

There are many people to spend a good time with me.(Sup 2) .87   

When my body is sick, there is someone to take me to hospital.(Sup 3) .73   

I can find someone to respond when I want to eat or drink alcohol. (Sup 4) .79   

Attitude (Eigen values = 2.41)  80.37 .88

I think that u-health system is good idea. (Att 1) .89   

The use of u-health system is interesting to me. (Att 2) .90   

With the u-health system, health care seems to be more fun to me. (Att 3) .90   

<Table 2> The results of principal component analysis

(see <Table 4>).  Therefore, the analysis shows that 

each construct is distinctive from other constructs in 

the measurement’s model, which confirms discriminant 

validity[23, 24]. 

Using Smartpls software 2.0 version, PLS (partial 

least squares) structural model with bootstrap 

re-sampling method evaluates the relationships to 

calculate t-values. <Table 5> shows thhe statistical 

results of path coefficient and R2. 

The variables in this model (i.e., self efficacy, 

perceived benefits) show positive and significant 

relationships with attitude to use (β = 0.18; p < 0.05; 

β = 0.42; p < 0.01, respectively). Thus, the examined 

variables explain 29% of variance for intention to use 

(see <Table 5>). 

3.3 Group comparison analysis using t-test

As shown in <Table 6>, the path coefficients 

between groups display the differences between two 

groups. In terms of gender, self efficacy in female 

group (β = 0.23, p <0.01) have larger influence on 

attitude to use than for male group (β = 0.11, 

non-significance) by calculating t-test. In constrast, 

perceived barriers in male group (β = 0.08, p <0.1) have 

relatively larger influence on attitude to use than for 

female group (β = 0.06, non-significance) by 

calculating t-test. Two factors (self efficacy and 

perceived barriers) have a difference by t-test. In this 

<Table 6>, the difference shows that the coefficient 

value in one of the groups are statistically significant.
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　 Att Bar Bene Effi Self Support

Att1 0.90 0.08 0.52 0.33 0.14 0.19 

Att2 0.88 0.24 0.38 0.36 0.15 0.14 

Att3 0.91 0.14 0.48 0.40 0.18 0.18 

Bar1 0.06 0.64 0.09 0.19 0.02 0.14 

Bar4 0.19 0.94 0.30 0.25 0.07 0.17 

Bar5 0.06 0.70 0.05 0.09 0.07 0.10 

Bene1 0.55 0.18 0.87 0.50 0.25 0.33 

Bene2 0.42 0.25 0.87 0.47 0.25 0.27 

Bene4 0.36 0.26 0.82 0.44 0.22 0.33 

Bene5 0.40 0.20 0.86 0.41 0.25 0.37 

Effi2 0.38 0.22 0.45 0.87 0.18 0.21 

Effi3 0.34 0.20 0.46 0.86 0.19 0.23 

Effi4 0.35 0.24 0.48 0.90 0.21 0.20 

Effi5 0.35 0.21 0.48 0.88 0.21 0.27 

Self1 0.09 0.08 0.27 0.21 0.80 0.59 

Self2 0.18 0.04 0.23 0.19 0.91 0.41 

Self3 0.16 0.07 0.25 0.20 0.87 0.43 

Sup1 0.12 0.18 0.33 0.26 0.49 0.78 

Sup2 0.19 0.15 0.32 0.22 0.46 0.88 

Sup3 0.16 0.13 0.29 0.21 0.29 0.76 

Sup8 0.13 0.12 0.30 0.15 0.46 0.77 

Note: Att refers to attitude; Bar refers to perceived barriers; Bene refers to perceived benefit; Effi refers to self efficacy; Self refers 

to self esteem; Self refers to social support

<Table 3> Confirmatory factor analysis

　Constructs
Composite

Reliability
1 2 3 4 5 6

1. attitude 0.92 0.90 　 　 　 　 　

2. perceived barriers 0.81 0.16 0.77 　 　 　 　

3. perceived benefit 0.92 0.52 0.25 0.86 　 　 　

4. self efficacy 0.93 0.40 0.25 0.53 0.88 　 　

5. self esteem 0.90 0.18 0.07 0.28 0.23 0.86 　

6. social support 0.88 0.19 0.18 0.38 0.26 0.52 0.80 

Note: Items on the diagonal (in bold) represent the square root of AVE scores

<Table 4> Analysis table on latent variable correlation

4. Results and Discussion

This study tried to search for the factors in relation 

to attitude of u-health system using HPM theory. In 

this study, the survey questionnaire was developed and 

adopted to potential users. Hence, this research 

collected data using a survey distributed in person in 

order to assess proposed model and research 

hypotheses.  As a result of analysis, the examined 

variables explain 29% of variance on attitude to use of 

the system and the structural model by estimating R2 

values is substantial. According to analysis result, two 

variables (i.e., self efficacy, perceived benefits) showed 

significantly positive relationships with attitude to use. 

Therefore,, this study confirmed that perceived benefit 

had a high positive effect on attitude to use of u-health 

system. And, self efficacy as next factor had also a 

positive effect on attitude to use of u-health system 

like recent study [25]. The implications of this result 

was to show that if u-health system will be very 

useful and actual efficacy (real-time check on disease 

prevention and early detection, immediate onset of an 

emergency, saving time, measuring and managing at 

home, balanced diet, exercising regularly, maintaining 

proper weight etc.), attitude on use will be increased as 

such.
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Paths Coefficient R2

self efficacy -> attitude    0.18*

0.29

perceived benefit -> attitude     0.42
†

perceived barriers -> attitude     0.02

self esteem -> attitude     0.04

social support -> attitude    -0.04

Note: †p<0.1, *p<0.05, **p<0.01

<Table 5> Results of PLS-SEM 

 

Paths

Male

(N=130)

Female

(N=139)

T-test

Coefficient R2 Coefficient R2  

self efficacy -> attitude 0.11 0.27 0.23** 0.35 Difference

perceived benefit -> attitude 0.38
**

0.39
**

 -0.06

perceived barriers -> attitude 0.08† 0.06  Difference

self esteem -> attitude -0.04 0.08  NA

social support -> attitude 0.12 0.01  NA

Note: †p<0.10,*p<0.05,**p<0.01; NA refers to no t-test calculated, Difference mean that the coefficient value in one of the groups are 

statistically significant.

<Table 6> Results of multi-group comparison

In addition, another purpose of this paper was to 

determine the key factors using two different groups 

by gender variable. The analysis results showed 

different behavioral attitude in two groups (male and 

female). . In terms of gender, self efficacy in female 

group (β = 0.23, p <0.01) have larger influence on 

attitude to use than for male group (β = 0.11, 

non-significance) by calculating t-test, whereas 

perceived barriers in male group (β = 0.08, p <0.1) have 

larger influence on attitude to use than for female 

group (β = 0.06, non-significance) by calculating t-test. 

Consequently, when considering just  statistically 

significant variables (i.e., perceived benefit, self 

efficacy), the results of this analysis was to show that 

female had more interest on self efficacy for positive 

attitude on use of u-health system unlike previous 

studies[17, 18, 19, 20]. 

On the other hand, there are some limitations and 

the potential direction for better research. Firstly, 

u-health system introduced in this study has not been 

commercialized. Even though there are adequate 

explanations during collecting data via person to 

person, still there may be not easy to recognize the 

system exactly. Secondly, there may be still important 

determinants as well in addition to the constructs used 

in this study. Thirdly, the legal problems of the current 

U-health did not argue. These points should be 

considered in future studies. 
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