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Abstract 

Mobile health has received widespread attention from the society, the scale of users has 
continued to grow, and the market scale has increased year by year. However, the growth 
rate of user scale has slowed down, and there are a large number of non-users, which 
makes the utilization rate of mobile health not high, which hinders the sound 
development of mobile health. Therefore, it is necessary to explore the behavior of non-
users on mobile health. Based on the related literature of mobile health user behavior, 
technology acceptance model and information ecological theory, this study constructs a 
research model to study the factors that affect the mobile health non-user behavior. 
Then, by designing corresponding survey and research questionnaires, 523 valid 
questionnaire data were finally collected. The research results show that: in the mobile 
health, (perceived) response efficacy, low (lack of) habit, perceived ease of use, and 
subjective norms will significantly affect the attitudes of non-users. Attitude is an 
important factor that affects non-users’ intention to use, and distrust is an important 
factor that affects non-users’ objection to use of mobile health. 
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1. Introduction 

In recent years, driven by emerging technologies such as mobile Internet technology terminals, 
big data technology, and artificial intelligence technology, mobile health has achieved rapid 
development. Mobile health refers to the provision of medical and health services and 
information through the use of mobile communication technology. [1] Compared with the 
traditional medical model in China, mobile health care has further alleviated the real problems 
of health and medical information asymmetry, inefficient health management, short supply of 
medical service resources, poor experience, unmatched supply and uneven distribution, and 
realized the allocation of health and medical resources Optimization of utilization. As a result, 
mobile health care has been sought after by many users. The scale of the mobile health care 
market and the scale of users continue to grow. Mobile health care played a huge role in COVID-
19.In addition, due to the increasing aging of the population and the rapid growth of the chronic 
disease population, the demand for the use of mobile health is becoming stronger in China. 

In the case of a slowdown in the growth of mobile health users and a low usage rate, it is 
necessary to understand the use of mobile health by non-users. The term "non-user" was earlier 
proposed by Chinese scholar Zhang Xiaolin based on the perspective of information science. He 
believes that non-user refers to those who have the right and conditions to use the services of 
an intelligence agency, but rarely use it. [2] Therefore, this study defines non-users as those 
who have the conditions to use the mobile health, but have not yet used it, or have only used it 
once or a few times occasionally, but cannot remember their experience and who do not plan 
to use it at this time. 

In the past, relevant research focused on the use of mobile health from the perspective of users, 
and has formed more systematic research results, but seldom put the perspective into research 
on “non-users”. Scholars such as Karahanna believe that users and non-users have different 
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perceptions of information systems [3], so it is necessary to distinguish between non-users and 
the influencing factors of users' initial adoption and use of mobile health and medical platforms. 

Therefore, this research will take the non-users of the mobile health as the research object, and 
explore the influencing factors of non-users' willingness to use the mobile health and object to 
use it. The research results of this study will help mobile health providers to take targeted 
measures to guide non-users to convert to users, so as to achieve the long-term stable 
development of mobile health. 

2. Literature review 

2.1. Research status of mobile health user behavior 

The research object of this study is a mobile health APP that mainly provides medical services 
and information. In the development process of mobile health care, foreign academic circles 
have relatively sufficient research on the factors that influence the use of mobile health care. 
For example, scholars such as Deng (2014) used value attitude behavior model, planned 
behavior theory and four aging characteristic structures to explore the influencing factors of 
potential elderly users' willingness to use mobile health care, including perceived value, 
perceived behavior control, subjective norms, and perception Physical condition, resistance to 
change, technical anxiety, self-realization needs. [4] Scholars such as NG (2015) explored the 
direct influence of potential user pharmacists on the willingness to use mobile health care from 
6 positive factors and 2 negative factors based on the technology acceptance model, rational 
behavior theory and two-factor theory.[5] 

The attention of mobile health care in China began to increase in 2010, and domestic scholars 
are constantly expanding and enriching their research on the behavior of using mobile health 
care. For example, Zhang Xiaofei (2014) explored the influencing factors of medical habits, 
silent costs, switching costs and privacy beliefs that hinder ordinary potential users from 
adopting mobile health care based on the status quo deviation theory, rational choice theory 
and privacy protection beliefs.[6] Zhu Zhangxiang and other scholars (2016) separately studied 
the influence factors of individual factors, social factors, and technical factors on the transfer of 
mobile health and medical use by potential young users based on the theory of valence. [7] 
Scholars such as Deng Chaohua (2020) combined UTAUT2 model, innovation diffusion theory, 
health belief model, perceived risk theory and other theories to explore the influence of 
potential users' willingness to adopt mobile health from the individual and technical levels.[8] 

In summary, this study found that the usual research focus in the past literature is to focus on 
the factors that affect the behavior of non-users on the mobile health, but it is also very 
important to understand why non-users refuse to use the mobile health. At the same time, the 
distrust factor, which is the same as the user's belief level, is equally important to the user's 
willingness to use information technology. Therefore, it is necessary to consider the influence 
of distrust factors on the use of non-user mobile health and medical platforms. 

2.2. Information ecology theory 

Nardi et al. pointed out that the information ecology includes individuals, technologies, 
practices, and values, where individuals are the center and develop in harmony with technology 
and the surrounding environment. [9] Information ecology theory usually contains 4 basic 
elements: information, information man, information technology, and information 
environment. Information ecology theory emphasizes the harmonious symbiosis and 
coordinated development of information, information people, information technology and 
information environment in the information ecosystem. 

This research believes that the mobile health care is an independent and complete information 
system. The main reasons are as follows:(1)Information level: The mobile health provides 
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various types of health and medical information such as hospital information, doctor personal 
information, drug information, patient consultation information, health public account 
information, physical examination information, and evaluation information,(2) Information 
person level: The information person on the mobile health includes patients, healthy people 
and doctors, (3) Information technology level: The mobile health is based on mobile Internet, 
artificial intelligence and other technologies, (4)Information environment: The mobile health 
provides an environment for information sharing and communication, and at the same time it 
is in the external social environment. 

In short, this research believes that the mobile health is an information ecosystem that provides 
various health and medical information services for patients, doctors and other informants 
based on mobile Internet and other technologies. The development of the mobile health is the 
result of the combined effects of four elements in the information ecosystem. Among them, the 
use of the mobile health by information people such as patients and healthy people is the key 
to the development of this information ecosystem. 

Therefore, this study will study the influencing factors of non-user behavior of mobile health 
from four levels: information, information man, information technology and information 
environment. Based on the existing research on the theory of information ecology, this study 
selects perceived usefulness as an information factor, lack of habit as an information human 
factor, perceived ease of use as an information technology factor, and subjective norms as an 
information environment factor. Mobile health care non-user behavior. 

3. Research models and hypotheses 

According to the technology acceptance model and distrust related research, it can be 
concluded that both attitude and distrust will have an impact on users' willingness to use/ 
refuse to use. The more positive the user’s attitude towards the mobile health is, the stronger 
his willingness to use and the weaker his willingness to refuse to use; the higher the user’s 
distrust of the mobile health, the stronger his willingness to refuse to use and the weaker his 
willingness to use. Therefore, this research proposes the following hypotheses: 

H1a: Attitude has a positive and significant impact on the willingness to use the mobile health. 

H1b: Attitude has a negative and significant impact on the willingness to refuse to use the 
mobile health. 

H2a: Distrust has a negative and significant impact on the willingness to use the mobile health. 

H2b: Distrust has a positive and significant impact on the willingness to refuse to use the mobile 
health.  

It is clearly stated in the technology acceptance model that perceived usefulness will positively 
and significantly affect attitudes. At the same time, in previous studies, many scholars have 
proved through empirical research that (perceived) response efficacy will positively affect 
attitudes and willingness to use. If the various health and medical information provided on the 
mobile health is helpful for the user to improve his physical health, then the user will have a 
positive attitude or reduce distrust of the platform. Therefore, this study believes that 
(perceived) response efficacy will affect users’ attitudes and distrust, and proposes the 
following hypotheses: 

H3a: Perceived response efficacy has a positive and significant impact on user attitudes of 
mobile health. 

H3b: Perceived response efficacy has a negative and significant impact on user distrust of 
mobile health. 

This study defines low (lack of) habit (LHA) as the user's long-term traditional offline medical 
treatment habits, and has not yet formed a long-term stable use behavior for the mobile health 
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care. Previous studies have shown that user experience or experience will affect attitude or 
trust [10]. It can be concluded that if the user lacks the habit of using the mobile health, then 
the user may have a negative attitude or increase distrust of the platform. Therefore, this study 
believes that lack of habit will affect users' attitudes and distrust, and proposes the following 
hypotheses: 

H4a: Low (lack of) habit has a negative and significant impact on user attitudes of mobile health. 

H4b: Low (lack of) habit has a positive and significant impact on user distrust of mobile health. 

It is clearly stated in the technology acceptance model that perceived ease of use will positively 
and significantly affect attitudes. At the same time, in previous studies, many scholars have 
proved through empirical research that perceived ease of use will positively affect attitudes and 
willingness to use. This study believes that in the mobile health, the stronger the user’s 
perceived ease of use of the platform, the better the attitude towards the mobile health will be, 
and the distrust of the platform will be reduced. Therefore, this study believes that perceived 
ease of use affects users’ attitudes and distrust, and proposes the following hypotheses: 

H5a: Perceived ease of use has a positive and significant impact on user attitudes of mobile 
health. 

H5b: Perceived ease of use has a negative and significant impact on user distrust of mobile 
health. 

In this study, subjective norms are defined as the degree to which users are affected by the 
surrounding groups when considering whether to use the mobile healthcare platform. The TPB 
theory of planned behavior proposes that subjective norms have a positive effect on attitudes. 
[11-12] Therefore, this study believes that the innovative information technology of mobile 
health will bring uncertainty to users. Generally, users will communicate with the surrounding 
groups who have used mobile health. If they are given a positive evaluation, it will prompt When 
users have positive emotions, they will also reduce their distrust. Therefore, this study believes 
that subjective norms will affect users’ attitudes and distrust, and proposes the following 
hypotheses: 

 

 
Figure 1. Research model 
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H6a: Subjective norms have a positive and significant impact on the attitudes of users of mobile 
health. 

H6b: Subjective norms have a negative and significant impact on user distrust of mobile health. 

In summary, the research model is shown in figure 1. 

4. Research design and data analysis 

This research is aimed at users who have never used or used low-frequency mobile health and 
medical apps, that is, users who have used mobile health and medical apps 0 times between 
January and May 2020. After pre-survey and adjustment of the questionnaire, this research was 
officially released through the online survey platform Questionnaire Star from May 5th to 12th, 
2020.The final sample of this study is 523 valid responses from potential mobile health users, 
representing an effective response rate of about 51.9% and valid questionnaires accounting for 
74.4%. 

This study conducted frequency analysis on basic demographic information such as gender, age, 
education level, monthly income, and health status of the surveyed. The demographic 
characteristics of the sample are shown in Table 1. 

 

Table 1. The demographic characteristics of the sample(N=523) 
Variable Attributes Number Percentage 

Gender 
man 189 36.1% 

women 334 63.9% 

Age 

<18 8 1.5% 
18-25 246 47.0% 
26-35 75 14.3% 
36-45 83 15.8% 
46-55 58 11.1% 
56-60 40 7.6% 
>60 13 2.5% 

Education 

High school and below 75 14.3% 
Junior college 82 15.7% 

Undergraduate 233 44.6% 
Postgraduate 123 23.5% 

PhD student and above 10 1.9% 

Monthly(RMB) 

1000 and below 122 23.3% 
1000-3000 126 24.1% 
3000-5000 111 21.2% 
5000-7000 75 14.3% 

7000-10000 54 10.3% 
10000-20000 24 4.6% 

20000 and above 11 2.1% 

State of health 

Very unhealthy 2 0.4% 
Not very healthy 9 1.7% 

General 64 12.2% 
Relatively healthy 292 55.8% 

very healthy 156 29.8% 

 

The specific test results of the reliability and aggregate validity of the scale of this study are 
shown in Table 2. The Cronbach's Alpha value of each variable is greater than 0.7, the combined 
reliability value CR is greater than 0.7, and the AVE value is greater than 0.5. The factor loading 
value of each item in the measurement variable is greater than 0.6, indicating that the 
questionnaire data has good reliability. degree and convergent validity. 
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Table 2. The reliability and aggregate validity of the scale of this study 

Variable 
Measurement 

standard 
FL>0.6 

Cronbach’s 
Alpha>0.7 

CR>0.7 AVE>0.5 

Perceived ease of use 
(PEOU) 

PEOU1 0.924 
0.935 0.936 0.879 

PEOU2 0.951 

perceived response efficacy 
(PRE) 

PRE1 0.766 

0.890 0.891 0.672 
PRE2 0.860 
PRE3 0.873 
PRE4 0.776 

Low(lack of)habit 
(LHA) 

LHA1 0.733 
0.843 0.851 0.658 LHA2 0.928 

LHA3 0.758 

Subjective norm 
(SN) 

SN1 0.934 
0.943 0.944 0.893 

SN2 0.956 

Attitude 
(ATT) 

ATT1 0.932 
0.950 0.950 0.863 ATT2 0.946 

ATT3 0.909 

Distrust 
(DTR) 

DTR1 0.610 

0.842 0.844 0.578 
DTR2 0.819 
DTR3 0.847 
DTR4 0.743 

Intention to use 
(IU) 

IU1 0.913 
0.956 0.956 0.879 IU2 0.972 

IU3 0.927 

Objection to the Use of mhealth app 
(OUMA) 

OUMA1 0.765 
0.787 0.796 0.567 OUMA2 0.800 

OUMA3 0.689 

 

In this study, the method of comparing the square root of the average separated variance (AVE) 
of the latent variables with the absolute value of the correlation coefficient was used to measure 
the discriminative validity. The measurement results are shown in Table 3. The values on the 
diagonal in the table are the square root values of the AVE of each variable, which are all greater 
than 0.7. At the same time, the square root values of the AVE are all greater than the correlation 
coefficient between the variables, indicating that the scale has good discriminative validity. 

 

Table 3. Descriptive statistics and correlation results of variables 

Variable Mean Standard deviation PEOU PRE LHA SN ATT DTR IU OUMA 

PEOU 5.362 1.118 0.938        
PRE 5.525 1.56 0.396 0.820       
LHA 4.231 1.332 -0.145 -0.19 0.811      
SN 4.578 1.345 0.259 0.430 -0.066 0.945     

ATT 5.618 1.081 0.481 0.743 -0.260 0.46 0.929    
DTR 4.66 1.247 0.005 -0.130 0.502 -0.016 -0.133 0.760   
IU 5.356 1.128 0.345 0.541 -0.218 0.331 0.726 -0.158 0.938  

OUMA 5.446 1.143 0.005 -0.056 0.231 -0.005 -0.056 0.462 -0.07 0.753 

 

The seven indicators of chi-square/df, GFI, AGFI, NFI, IFI, CFI, RMSEA, etc. of the model in this 
study all meet the acceptance criteria of common fitness indicators for structural equation 
models, indicating the fitness of the structural equation model constructed in this study better. 
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This study uses AMOS 26.0 to test the path coefficient and significance of the model. The specific 
data are shown in Table 4: 

 

Table 4. Path coefficient and significance results 
Model main effect test 

Path Standardized path coefficient T Statistics P Values 

PEOU -> ATT 0.196 5.413 *** 
PRE -> ATT 0.579 12.966 *** 
LHA -> ATT -0.111 -3.394 *** 
SN -> ATT 0.152 4.319 *** 

PEOU -> DTR 0.105 2.15 ** 
PRE -> DTR -0.089 -1.643 n.s. 
LHA -> DTR 0.502 9.434 *** 
SN -> DTR 0.029 0.58 n.s. 
ATT -> IU 0.717 19.31 *** 
DTR -> IU -0.063 -1.772 n.s. 

ATT -> OUMA 0.005 0.116 n.s. 
DTR -> OUMA 0.463 7.514 *** 

Control variable test 

Gender -> IU 0.023 0.689 0.491 
Age -> IU 0.049 1.22 0.222 
EB -> IU -0.044 -1.145 0.252 

Monthly -> IU 0.031 0.877 0.381 
Gender -> OUMA -0.033 -0.721 0.471 

Age -> OUMA 0.091 1.608 0.108 
EB -> OUMA 0.095 1.741 0.082 

Monthly -> OUMA -0.024 -0.481 0.631 

 

From the path coefficient and significance results of the main model in Table 4 above, it can be 
seen that R2 represents the degree of explanation of the independent variable to the dependent 
variable. Usually, R2 close to 30% can indicate a good explanation. In this model, the R2 of 
attitude (ATT) is 62.4%, the R2 of distrust (DTR) is 26.4%, the R2 of intention to use (IU) is 
53.6%, and the R2 of refusal to use (OUMA) is 23.3%. This shows that Attitude and distrust 
factors together explain 53.6% of users’ willingness to use, and attitude and distrust factors 
together explain 23.3% of users’ willingness to refuse to use. Attitude has a positive and 
significant effect on willingness to use (β=0.717, p<0.001) Hypothesis H1a holds, but attitude 
has no significant effect on willingness to use refusal (β= 0.005), hypothesis H1b does not hold; 
distrust has no significant effect on willingness to use ( β= -0.063), hypothesis H2a does not 
hold, but distrust has a positive and significant effect on the willingness to refuse to use (β= 
0.463, p<0.001), hypothesis H2b holds; the perceived usefulness of the information dimension 
has a significant positive effect on attitude (β=0.579, p<0.001) Hypothesis H3a holds, but the 
perceived usefulness of the information dimension has no significant influence on distrust (β= 
-0.089), hypothesis H3b does not hold; the lack of habit of the information person dimension 
has a significant negative effect on attitude H4a is assumed to be valid (β= -0.111, p<0.001). The 
lack of habit of the information person dimension has a positive effect on distrust (β= 0.502, 
p<0.001). The assumption of H4b is true; the perception of the information technology 
dimension is easy Usability has a significant positive effect on attitude (β=0.196, p<0.001). 
Hypothesis H5a holds. The perceived ease of use of the information technology dimension has 
a positive and significant effect on distrust (β=0.105, p<0.01), hypothesis H5b Not true; the 
subjective norm of the information environment dimension has a significant positive effect on 
attitudes (β=0.152, p<0.001) Hypothesis H6a holds, but the subjective norm of the information 
environment dimension has no significant effect on distrust (β= 0.029), hypothesis H6b invalid. 
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