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Background: With the dramatic growth in smartphones, mobile health applications (apps) in the field of healthcare or medicine,
which are characterized by strong operability, flexibility and interactivity, provide a supplementary approach to medical learning. The
aims of this study were to awaken medical students to pay more attention to the learning function of mobile health app and gain deeper
insight into our understanding of the factors influencing medical students’ mobile health apps continuance intention for enhancing
practical utilization.
Methods: A cross-sectional survey was conducted with a self-designed questionnaire administered to medical students at Chongqing
Medical University. Data were collected from 450 participants from March to April 2019. SPSS V.25 was used for the descriptive
statistical analysis of the results. Smart PLS 3.2.7 was used to construct a structural equation modelling framework to estimate the
influencing factors of medical students’ continuance intention to use mobile health apps.
Results: The external characteristics of mobile health apps had a positive influence on perceived ease of use (β = 0.378, P < 0.001).
Perceived ease of use had a positive impact on perceived usefulness (β = 0.573, P < 0.001). Perceived ease of use (β = 0.195, P =
0.011), perceived usefulness (β = 0.450, P < 0.001) and subjective norms (β = 0.255, P < 0.001) had a positive impact on attitude
towards using mobile health apps. Additionally, perceived usefulness (β = 0.202, P < 0.001) and attitude (β = 0.730, P < 0.001) had
a remarkable influence on continuance intention. Furthermore, the mediating effect of attitude between perceived usefulness and
continuance intention was significant (β = 0.329, P < 0.001).
Conclusion: Both perceived usefulness and attitude have a significant effect on medical students’ mobile health apps continuance
intention. So, we suggest apps providers and developers evoking and maintaining users’ interest in mobile health apps and perfecting
apps’ features from various aspect. Also, more attention should be paid on social relationship to introduce medical students to
familiarize mobile health apps and strengthen adhesiveness of medical students.
Keywords: mobile apps, medical students, structural equation modelling, continuance intention

Introduction
Currently, medical students are faced with many challenges in their studies and the complex health care service process
in their careers.1 Medical education has historically been lecture based,2 covering various subjects, such as physiology
and pathology. More importantly, healthcare staffs work in hospitals need to continuously acquire knowledge and skills
to advance their education and respond to clinical events and even life-long learning to track the latest research and
provide competent practice. Thus, it is necessary to have quick and timely access to information and knowledge, such as
clinical guidelines, drug resources, medical calculators, and the latest scientific evidence without restrictions.3

Smartphones, as hand-held devices, are widely used among people in daily life and have transformed the way in
which individuals to acquire information and deliver communication without the limitations of time and space. For
example, the advantage of smartphones has become more apparent with the COVID-19 pandemic between doctors and
patients.4 Clearly, smartphones are also a prevalent and effective learning tool for medical study and clinical activities of
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medical students,5 healthcare professionals6 and younger clinicians today.7 Studies have shown that 95.8% of medical
students own a smartphone for academic,8 and 94.4% of interns owned a smartphone for the purposes of work.9 Similar
research conducted by Loredo E Silva MP has found that almost all medical students have a smartphone and that a total
of 96.8% use it during lectures, classes, and meetings.10 A critical mass of smartphones leads to an increasing number of
mobile applications (apps), which are a type of software developed to run on a mobile device for a targeted purpose,11

such as e-mail and social media. Gradually, mobile apps related to medicine or health are released and called mobile
health apps, they are designed for medical students, clinical practitioners or the public for special purposes,12,13 such as
Visible Body for learning anatomy, ONE DROP for diabetes patient’s management. It has been reported that there are
10,275 apps distributed in the medical and healthcare and fitness categories,14 and the downloads were expected to reach
almost 6 billion in 2020.15 Nowadays, mobile health apps have been pervasively used among medical students and
clinical caregivers. About 32.4% of fourth-year medical students at the Leipzig Medical School used medical apps.16

Besides, medical students and junior doctors have owned 1~5 mobile health apps and used many times per day.17

Approximately,84% of medical students believe that mobile health apps are very beneficial in course learning, informa-
tion search and academic performance.18–20

Mobile health apps in the field of healthcare or medicine, which are characterized by strong operability, flexibility
and interactivity, have gradually received increasing attention from researches.21 Some researchers have attempted to
evaluate the valuable mobile health app of learning in basic medical sciences and clinical skills acquisition from
features with visual richness, scientific comprehensiveness, auditory richness, usability, user-friendliness, self-
assessment and professional.22,23 Then, mobile health apps, usually serve as interventions, have showed better efficacy
in medical education or clinical practice by randomized controlled trial (RCT). A RCT involving physiotherapy
students has suggested the effectiveness of a mobile health apps as a complement to traditional education for
developing skills in ultrasound and palpation of the shoulder region.24 Another study has examined using a special
mobile health app to educate undergraduate nursing students in providing care with regard to infant airway
obstruction.25 Lozano-Lozano M has designed an experiment of a RCT, and physiotherapy students with Ecofisio
mobile app tended to obtain adequate professional competencies.26

Generally, we summarize two aspects of research on mobile health apps. Early research focused on investigations of
the usage condition of mobile health apps with cross-sectional surveys in different groups, such as healthcare workers,27

pharmacy students,28 medical students,29 nursing students30 and general practitioners.31 These studies have found both
healthcare providers and medical students embrace mobile health apps as a powerful tool for supporting a range of
healthcare education settings and clinical practice,32 and improving medical students’ learning efficiency and clinical
operation skills, even assisting medical students transition from having theoretical knowledge to performing clinical
operations.33 However, the study also showed medical students still were unaware of the importance of medical apps as
resources in the learning process,34 leading to minimal practical use of these apps and short duration,35 although majority
of students had installed medical apps on the smart devices.16 Currently, there is still inadequate attention on medical
students’ continuance motivation of using mobile health apps. Hence, it is vital to identify the to improving practical
usage.

Later, several theoretical models have been proposed in earlier studies to seek the factors that influence users’ mobile
apps usage behavior. Initially, the technology acceptance model (TAM), originally developed by Davis in 1989, was used
measure the success of new technology.36 The TAM is a highly cited model in regard to information technology and has
been proved be a reliable model for understanding medical students,37 the public38 and diabetes patients’ adoption of
mobile apps39. This work clarified perceived ease of use and perceived usefulness are positively associated with the
attitude or intention. Furthermore, studies incorporated the TAM with an investment model and UTAUT2 with ECM
model have revealed factors influencing users’ continence intention to use mobile apps,40,41 such as effort expectancy,
facilitating conditions. However, the factors influencing medical students’ continuance intention to use mobile health
apps are still unclear, particularly in social motivation. The theory of planned behavior (TPB) is a social-cognitive theory
that provides a useful framework for predicting and understanding health-related behaviors by attitude, subjective norms
and perceived behavioral control.42 One study illustrated that attitude, perceived behavioral control and subjective norms
better explained the students’ adoption intention of mobile learning.43 Particularly, subjective norms is positively
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correlated with intention to improve their oral health behaviors,44 indicating that social relationship such as classmate and
teachers, may produce effect on individuals’ continuance intention to use one technology or service. Thus, we combine
TAM with TPB, which may facilitate acquisition of the factors influencing medical students’ continuance intention to use
mobile health apps.

Objective
Previous studies have revealed the huge potential in clinical knowledge acquire and attempted to explore the predictors
influencing medical students’ or healthcare workers’ behavioral intention to use mobile apps related to medicine or
health. But few attention has been paid on medical students’ continuance intention to use mobile health apps in spite of
high installed rate. Therefore, in this study, we aim to gain deeper insight into the factors influencing medical students’
continuance intention to use mobile health apps for enhancing practical utilization and awaken medical students to pay
more attention to the learning function of mobile health apps.

Conceptual Model and Hypotheses
The conceptual model consists of 6 constructs that were originally designed based on the TAM and TPB: perceived ease
of use, perceived usefulness, attitude, subjective norms and continuance intention. In addition, the external characteristics
of mobile apps, such as the memory size required by educational apps, which is problematic,45 are introduced to the
model. The research model is presented in Figure 1. By taking into account numerous studies and interviews, we
proposed seven research hypotheses, which are shown below.

External Characteristics
One study about assessment criteria of mobile health apps have demonstrated that size of app is one of the most
important desired features for users. A smaller size of app may raise to apps’ installation rate, because smartphones need
150 to 200 MB free space in their internal memory for smooth functionality of their apps.46 Similarly, apps with a size of
150MB and more are found to have markedly reduced install rate, implying that user may have a tendency to use apps
with small size due to the smartphones’ limited storage space. In addition, a study in basic medical sciences has
illustrated that a mobile app of anatomy with visual richness, scientific comprehensiveness, auditory richness, afford-
ability, user-friendliness, self-assessment, interactive content and user support is perfect.22 Likewise, a mobile app with
an easy-to-use graphic interface is beneficial to users.47 Therefore, the external characteristics of mobile health apps, such
as size, interface or availability of them may have impact on users intention to use them. One these bases, we propose
hypotheses:

H1: Mobile health apps’ external characteristics will positively affect medical students’ perceived ease of use of a mobile
health app.

Figure 1 Research model: a hybrid model of TAM and TPB model.
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Perceived Ease of Use, Perceived Usefulness, Attitude and Continuance Intention
According to the original model of TAM, perceived ease of use and perceived usefulness are key determinants of attitude
and behavioral intention. Initially, a survey has suggested that perceived usefulness and ease of use affect university
students continue intention to use mobile health applications, it does not involve empirical study.35 Further studies have
clarified that both perceived ease of use and perceived usefulness play crucial role in user’s continuance intention of one
technology or service indirectly and directly.48,49 A large number of findings have also clarified that perceived usefulness
and perceived ease of use associate with users’ attitude toward usage of mobile clinic registration system,50 eHealth
Systems,51 distance learning52 and electronic patient portals.53 Besides, it is reported that perceived ease of use produce
impact on perceived usefulness in one technology.54,55 Furthermore, other researches have revealed the positive link
between perceived usefulness and continuance intention to use e-learning56–67 and apps.58 The attitude represents the
positive or negative beliefs and judgments of individual about the consequences and behavioral characteristics, attitude
contributes to changes of behavioral intention. Gu59 and Guo60 have revealed the correlations between attitude and
patients’ intentions for continuous usage of mHealth services. Sittig S also has pointed out that psychological attributes
play a role in the willingness to use a mobile health app among College nursing students.61 For mobile health apps,
perceived ease of use and perceived usefulness are related to the accessibility and user-friendliness features of the apps,
which may affect users’ attitude and possibility of continuing intention. One these bases, we established the following
hypotheses:

H2: Medical students’ perceived ease of use positively affects their perceived usefulness of using a mobile health app.

H3: Medical students’ perceived usefulness positively affects their attitude towards using a mobile health app.

H4: Medical students’ perceived ease of use positively affects their attitude towards using a mobile health app.

H5: Medical students’ perceived usefulness positively affects their continuance intention towards using a mobile health
app.

H6: Medical students’ attitude towards using a mobile health app positively affects their continuance intention towards
using it.

Subjective Norms
Subjective norms refer to social pressure, which implying that an individual’s behavior will be shaped by pressure in
society mostly derive from social network, such as colleagues, leadership and groups. A study by Hyun-sun Seo also has
shown that most students consumed fast food under the influence of their friends.62 It is also considered that subjective
norms can have a vital influence on attitude through the development of social influence processes on attitudes.63

A survey has shown that peer recommendation influenced near 70% of students to choose the mobile health apps usage.35

Research has pointed that O2O user’s attitude in the mobile commerce environment is motivated by subjective norms.64

Based on the deduction, the following hypothesis was formulated:

H7: Medical students’ subjective norms will affect their attitude towards using a mobile health app.

Methods
Sample Size and Sampling Method
First, we conducted a pilot test among 30 medical students between November and December 2018, and some items were
modified to indicate the purposes of the survey. The questionnaires showed good validity and reliability. The next stage
was estimating the sample size with the following formula:

n= Z α/2
2×(1-P)/Pδ2
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In this study, we assumed a 50% favorable perception by extracting the data from the literature on mobile health apps
usage rates ranging from 0.4 to 0.78,9,19,65 retrospectively and then setting a margin of error of 10% and a 95%
confidence level. The estimated sample size that would statistically be convenient in this study was 385 participants.
To compensate for an estimated 15% dropout rate due to incomplete surveys and withdrawals, 450 questionnaires were
distributed based on a convenience sampling method,66 which is a non-probability sampling approach, at Chongqing
Medical University from March to April 2019. We declared the data in the investigation only for research at the
beginning of the questionnaire and all the participants attended the survey voluntarily and anonymously. The survey
followed Declaration of Helsinki and was approved by the ethics committee at Chongqing Medical University
(#2018011), and informed consent was taken before participates’ participation in the study.

Data Collection and Exclusion
The surveywas divided into three sections. 1) Thefirst section collected demographic data, such as the respondent’s gender, grade,
andmajor. 2) The second section included items regarding device for the Internet, the amount of time spent using smartphones, the
number and class of installed mobile health apps. 3) The third section was based on a literature review and summary and referred
to the TAM and TPB. The scale included six parts and 21 measurement items: attitude consisted of three measurement items,
subjective norms contained three measurement items, perceived usefulness occupied four measurement items, perceived ease of
use had five measurement items, external characteristics consisted of three measurement items and continuance intention had
three measurement items. To measure the weight of the responses, we used a five-point Likert-type scale ranging from “strongly
disagree” to “strongly agree”. Before conducting the survey, the investigators received training,which included the purpose of this
research, research methods, and explanations of questionnaire items. Then, the trained investigators distributed anonymous self-
administered Chinese questionnaires to medical students in the library and classrooms. Additionally, we removed the ques-
tionnaire with missing values and same choices.

Statistical Analysis
Data were analyzed using SPSS 25 and Smart PLS 3.2.7. SPSS V.25 was used for the descriptive statistical analysis of
the questionnaire. First, Cronbach’s alpha was used to check the reliability of the latent variables. The acceptable score
for this index is equal to or greater than 0.7.67 To examine the research model and hypotheses, structural equation
modeling (SEM) was carried out based on partial least squares (PLS). It is a powerful method of analyzing complex
models using smaller samples59,68. Additionally, the composite reliability, the average variance extracted (AVE), and
standardized factor loadings were used to determine convergent validity. Acceptable scores for the factor loadings and
composite reliability (CR) were set at equal to or greater than 0.7. For the AVE, the acceptable score was equal to or
greater than 0.5.69 In addition, to investigate discriminant validity, the square root of the AVE of each structure was
compared with the correlation coefficient of all structures. If the square root of the AVE of each structure was larger than
the correlation coefficient or latent variables, then the questionnaire had good discriminant validity.

Results
Descriptive Statistics
We removed invalid responses, collecting 421 questionnaires, for a valid response rate of 93.6%. The details of the
respondents’ demographic information were shown in Table 1. There was a greater proportion of female participants than
male participants (66.8% female, 33.2% male). In total, we selected 232 participants based on the criterion of having at
least one year of experience using mobile health apps to study.40 This number met the requirement that the sample size be
5~10 times the number of items.70 Table 1 shows the following. Smartphones became the most popular device for the
Internet. About a half of participants spent 2~5 hours in using smartphones. The majority of participants installed 1~5
mobile health apps. The mobile health apps, which were distributed in the categories of drug or medical information
databases and educational tools, were the most popular among medical students.
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Measurement Model Testing
Weperformed a confirmatory factor analysis to test themeasurement equation, including reliability and validity tests. Reliability is
a test to check the extent to which themeasurement of a test remains consistent after being repeated on the subject and in the same
conditions, referring to Cronbach’s alpha and the CR of the scales. The Cronbach’s alpha of the six latent variables was between
0.656 and 0.818, which were all close to or greater than 0.65,71 and the CR values were 0.8072 or above, meeting the criterion
(0.70) and suggesting that the scalewas reliable and internally consistent. The validity is the accuracy of interpretationsmade from
the results of measurements in a study, and it was supported by convergent validity and discriminant validity. For convergent
validity, theAVE reflects the total number of variance indicators capable of representing each latent variable and these values of all
items achieved greater than 0.5, which was desirable. The values of the two factor loadings were 0.689 and 0.685, lower than the
recommended criterion of 0.7. However, they were still retained because they satisfied the values for the AVE and CR.40,73

Therefore, the convergent validity of this model was good. Discriminant validity was established, as the square roots of the AVE
shown in Table 2 were greater than any of the correlation estimates.74 See Table 3 and Table 4.

Table 1 Demographic Characteristics of the Participants

Variable Participants n (%)

Gender

Male 77(33.2)

Female 155(66.8)

Device for the Internet (multiple choice)

Smartphone 198(85.3)

Tablet (iPad) 21(9.1)

Computer 71(30.6)

Time of using smartphone

<1 3(1.3)

1 ~ 47(20.3)

2 ~ 108(46.6)

≥5 74(31.9)

The number of installed mobile health apps

1~ 211(91.0)

5~ 15(6.5)

≥8 6(2.5)

Class (multiple choice)

Drug or medical information database 155(66.8)

Medical information reference 71(30.6)

Decision support 11(4.7)

Educational tools 153(65.9)

Tracking tools 23(9.9)

Medical calculator 22(9.5)

Other 38(16.4)
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The Structural Equation Model Path Effect
Regarding the proposed research model, all hypotheses were supported, showing as Figure 2. H1 was verified, the
external characteristics of mobile health apps had a positive influence on perceived ease of use (β=0.378, P<0.001), and

Table 2 Testing Results of the Hypothetical Model

Hypothesized Path β T-Value STDEV P-value Results

H1: EC -> PE 0.378 5.275 0.072 0.000 Yes
H2: PE -> PU 0.573 8.340 0.069 0.000 Yes

H3: PU -> AT 0.450 5.244 0.086 0.000 Yes

H4: PE -> AT 0.195 2.529 0.077 0.011 Yes
H5: PU -> CI 0.202 3.590 0.056 0.000 Yes

H6: AT -> CI 0.730 13.798 0.053 0.000 Yes

H7: SN -> AT 0.255 3.861 0.066 0.000 Yes

Abbreviations: AT, attitude; CI, continuance intention; EC, external characteristics; PE, perceived ease of use; PU, perceived usefulness; SN, subjective norms.

Table 3 Factor Loadings, Cronbach’s Alpha, CR and AVE

Constructs Items CR Cronbach
Alpha

AVE Factor
Loading

AT AT1 0.892 0.818 0.734 0.849

AT2 0.893

AT3 0.827

CI CI1 0.886 0.807 0.723 0.890

CI 2 0.895

CI 3 0.759

EC EC1 0.812 0.656 0.593 0.735

EC2 0.872

EC3 0.689

PE PE1 0.850 0.782 0.531 0.701

PE2 0.789

PE3 0.711

PE4 0.685

PE5 0.753

PU PU1 0.874 0.808 0.636 0.720

PU2 0.789

PU3 0.841

PU4 0.834

SN SN1 0.816 0.666 0.598 0.833

SN2 0.738

SN3 0.746

Abbreviations: AT, attitude; CI, continuance intention; EC, external characteristics; PE, perceived ease of use; PU, perceived
usefulness; SN, subjective norms; CR, composite reliability; AVE, average variance extracted.
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the explained variance was 14.3%. Perceived ease of use was positively associated with perceived usefulness (β=0.573,
P<0.001), with an explained variance of 33.0%, H2 was also verified. Perceived usefulness had an impact on attitude
(β=0.450, P<0.001), with an explained variance of 54.2%. Besides, the relationship from perceived ease of use (β=0.195,
P=0.011) and subjective norms (β=0.255, P<0.001) to the attitude towards using mobile health apps were significant.
Therefore, H4 and H7 were also verified. Additionally, H5 and H6 were verified, and the perceived usefulness (β=0.202,
P<0.001) and attitude (β=0.730, P<0.001) played a vital role on medical students’ mobile health apps continuance
intention, moreover the explained variance of the two factors to continuance intention of mobile health apps peaked at
74.9%, see Table 2. Furthermore, the mediating effect of attitude between perceived usefulness and continuance intention
was significant (β=0.329, P<0.001).

Discussion
In this study, the proportion of female participants was higher than that of male participants, and similar research results
were demonstrated by Briz-Ponce L.20 The reason could be that women have a growing tendency of enrolling in medical
schools. In particular, the number of nursing students accounted for a large majority. Furthermore, it is reported that
among the 2075 undergraduate freshmen admitted in 2020 at China Medical University, the total male-to-female ratio
was 35.78:63.22. Similarly, this phenomenon is also observed at Chongqing Medical University with male-to-female
ratio of 3:7. In this regard, the most of the medical students use smartphones as regular devices for the Internet, which
means high rate of smartphones ownership among medical students. Related researches have also administrated
smartphone ownership rates of medical students in Brazil and India are as high as 98.7%10 and 96%14 respectively.
Approximately, 50% of the medical students in this study spend more than 2~5 hours on the Internet every day, this
phenomenon is common among young people, and more attention should be paid on preventing the risk of digital
addiction. Additionally, the most frequently used apps among medical students are correlated with medical learning,

Figure 2 Model results.

Table 4 Discriminant Validity

Variable AT CI EC PE PU SN

AT 0.857*
CI 0.865 0.851*

EC 0.445 0.438 0.769*

PE 0.551 0.551 0.378 0.729*
PU 0.671 0.691 0.497 0.575 0.797*

SN 0.522 0.523 0.366 0.387 0.425 0.773*

Note: *The square roots of the AVE are reported along the diagonal in bold.
Abbreviations: AT, attitude; CI, continuance intention; EC, external characteristics; PE, perceived ease of use; PU, perceived
usefulness; SN, subjective norms.
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containing drug/medical information databases (156, 67.2%), such as drug references, followed by medical information
references (154, 66.4%), which is totally different from other investigations among medical students.74 Another study has
found medical students tend to use mobile health apps related to fitness and dietary to track physical activity, weight loss,
calorie counting, not medical or clinical learning. Therefore, various requirements should be considered when we
recommend mobile health apps to individuals.

According to the results, first, this study finds that the external characteristics of mobile health apps, including the
operation interface, memory size and operational stability, are determinants of medical students’ perceived ease of use.
This result is consistent with a previous study showing that medical students expressed that the memory size of apps is an
issue in selecting educational apps.45 And, medical students will take the memory size of mobile health apps into
consideration when they plan to install one, which might be less of a concern in the future due to the increasing memory
capacity of smartphones. Hence it also reminds apps developers to produce mobile health apps with less memory size and
friendly graphic interface. Moreover, it is important to update version of mobile health apps in time to maintain steady
operation.

This study shows that perceived ease of use is a determinant of perceived usefulness. This result is in accord with
previous studies demonstrating that ease of use, such as simple navigation, enhances the experience of users.75 Similar
result appeared in researches about users’ sustained usage of health and fitness apps,40 e-Banking adoption,52 acceptance
of electronic patient portals.54 So, mobile health apps’ developers should improve the function of apps in details and
enhance user’s experience to meet their requirement. Furthermore, the finding also shows that perceived ease of use and
perceived usefulness have a direct effect on the attitude towards using mobile health apps. Previous studies have
confirmed that both perceived ease of use and perceived usefulness are strong predictors in predicting peoples’ attitude
towards a system.76,77 Likewise, perceived ease of use and perceived usefulness significantly affected users’ attitude
toward using e-learning, e-banking and eHealth systems. This implies that medical students will show a more positive
attitude towards mobile health apps and prefer to use them if mobile health apps are easy to install and operate.
Simultaneously, app developers should understand the need of medical students and perfect mobile health apps’ function
constantly. Indeed, educators should capture the latest medical health apps and recommend to students to improve the
rate of usage.

Usually, subjective norm is a predictor variable to intention, such as intention to improve oral hygiene behavior and
intention to get COVID-19 vaccinated,78 few attentions are paid on the relationship between subjective norm and
attitude. However, the finding of this study reveals subjective norms’ direct impact on individuals’ attitude. Similar result
illustrates that subjective norms plays a role mainly by affecting attitudes towards pesticide. It implies medical students
will improve motivation to use mobile health apps when they receive suggestions from social relationship. Especially,
students hear of someone’s successful experience with mobile health app, they are prone to use them. Therefore, we
should consider the differences based on medical students’ professional background.

There is a significant relationship between perceived usefulness and continuance intention. Normally, when medical
students use mobile health apps and expect their attributes to produce advantageous results, their intention to continue to use
the apps will be strengthened. Past studies proved that perceived usefulness has a positive impact on the usage behavior of
users.79,80 It is reported that perceived usefulness is a crucial factor in continuance intention to use clinical information
system,81 smart device82 and health apps.83 Hence, it is crucial to focus on continuous improvement in mobile health apps’
quality and reputation, and also social media, brochure or poster should be capitalized on to advocate the benefits of mobile
health apps for attract users attention. Conversely, a study exhibits that perceived usefulness is not significant influences
continuance intention to use mobile payment,84 which may result from diverse characteristic of technology or service.
Moreover, attitude has a direct effect on medical students’ mobile health apps continuance intention. Analogously, attitude
shows powerful explanation to continuance intention with regard to social media-based health management systems,60

continued use intentions of a gamified85 and continued intention toward e-learning.86 This indicates that medical students
own good attitude toward mobile health apps, they are more likely to sustained usage of them. So, efforts should be
expended to change users’ awareness of mobile health apps.

Also, perceived usefulness has an indirect effect on continuance intention via attitude. Some studies have confirmed
the mediating effect of attitude, implying that attitude plays a vital role in persons’ behavior. Zainal N has proved that
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attitude mediates the relationship between trust in electronic word-of-mouth source and intention to follow.87 Susilowati
has demonstrated that attitude toward money played a mediating role between financial literacy and perceived financial
confidence on students’ financial behaviour.88 Hence, more encouragement should be put into practice and motivation
also should be stimulated, which making medical students develop habit of using mobile health apps.

Theoretical and Practical Implications
Firstly, based on the TAM and TPB models, this study presents a joint model of medical students’ continuance intention to
use mobile health apps and validates empirically at one university. Secondly, the proposed research model contains TAM,
TPB and introduce novel construct (external characteristics of mobile health apps). Finally, the findings provide support for
medical students’ continuance intention to use mobile health apps. Therefore, this foundational contribution is established
new research model and identify medical students’ continuance intention to use mobile health apps. Besides, this study is
also to shed the light and adds the literature on medical students’ continuance intention to use mobile health apps.

This study enriches understanding of the factors influencing medical students’ continuance intention to use mobile
health apps, which will be beneficial for apps developers and users. For apps developers, it is necessary to produce
mobile health apps with less memory size, improve the function of apps in details and enhance user’s experience. For
users, in particular, course teachers are authoritative and should recommend some excellent mobile health apps to
students, which assist medical students in developing habit of using mobile health apps.

Strengths and Limitations
Nowadays, many researches have conducted in the field of mobile apps with SEM. They proposed different models for
exploring the influencing factors of users’ behavior. Majority of the relevant studies, however, do not absorb the mobile
health app’ external characteristics as a factor to the model. Also, scholars never show concern on the medical students’
continuance intention of mobile health apps. This study attempts to catch influencing elements that can predict medical
students’ continuance intention of mobile health apps. As a result, we find perceived usefulness and attitude are the key
determinants of medical students’ continuance intention to use. Meanwhile, this study provides new ideas and directions
in the research area of usage of mobile health apps among medical students and proposes suggestions on promoting
medical students to keeping on using mobile health apps. These advances can be used as a reference for mobile apps
providers and medical educators to formulate intervention strategies. This study has still existed several limitations. As
the first limitation, the data collection method involved convenience sampling at one medical university, covering only
a limited number of participants, which may produce bias in this study. In future studies, samples should be selected
based on stratified random sampling or multistage. Then, demographic characteristic can be discussed as moderator
variable in the research model. Lastly, payment willingness and perceived risk should be explored and tested. Because the
price and security for privacy affect users’ choice.80–90

Conclusion
Grounded in the TAM and TPB, this study introduces the external characteristics of mobile health apps to explore the
factors influencing mobile health apps continuance intention. The results show that all hypotheses were supported. The
external characteristics of mobile health apps had a significant effect on perceived ease of use. Furthermore, perceived
ease of use has a direct impact on perceived usefulness. In addition, attitude was affected by perceived ease of use,
perceived usefulness and subjective norms, which has been clarified in many studies. Finally, both perceived usefulness
and attitude had a significant effect on medical students’ mobile health app continuance intention. Overall, this model has
good interpretability in regard to medical students’ mobile health apps continuance intention. At the same time, this study
provides a novel view for future research as well as for educational providers or marketers who wish to intervene to
increase medical students’ continuance intention to use mobile health apps.
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