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ABSTRACT 

The surge in smartphone and tablet use has rapidly 

boosted mHealth adoption, providing enhanced 

computing and communication for improved 

patient health and streamlined communication with 

healthcare providers. Positioned as a cost-effective 

alternative for healthcare delivery, mHealth is 

anticipated to transform the industry, making it a 

crucial tool for addressing health concerns. This 

study focuses on understanding factors influencing 

the perception and usage patterns of mHealth apps 

among the tech-savvy younger population. The 

research model incorporates variables derived 

from the well-accepted UTAUT2 (Unified Theory of 

Acceptance and Use of Technology) and TAM 

(Technology Acceptance Model), alongside 

considerations of privacy, security, and trust. 

Information was gathered from a representative set 

of 250 individuals utilizing mobile health 

(mHealth) applications in India, and the analysis 

will be conducted using Structural Equation 

Modeling-Partial Least Squares (SEM-PLS). The 

study empirically explores the soundness of 

extensions based on the Expectation Confirmation 

Theory (ECT) concerning users' ongoing behavior 

regarding mHealth apps. Findings indicate that 

factors can positively impact perceived usefulness, 

influencing the continuous intention to use mHealth 

apps. 

Keywords: m-health apps, Privacy, Security, Trust, 

Continuous Intention, Expectation Confirmation 

Theory (ECT) 

INTRODUCTION 

Health Information Technologies (HITs) comprise 

a diverse range of products and services, including 

assistive technology, sensors (Jaber et al., 2022; 

Sun et al., 2022), cloud-based services (Ofori et al., 

2021), electronic health records (EHRs) (Alsyouf et 

al., 2022; Alsyouf & Abdullah, 2018), mobile 

health technologies (AL-Mugheed et al., 2022), 

medical devices, telemonitoring tools, and 

telehealth (Ardielli, 2021). These technologies 

facilitate the collection, sharing, and utilization of 

health information among individuals, healthcare 

professionals, and community-based healthcare 

institutions (Alsyouf et al., 2022; Alsyouf & 

Abdullah, 2018; Jaber et al., 2022). With global 

healthcare systems grappling with rising costs and 

significant disease burdens (Keehan et al., 2017), 

digital health innovations (Keehan et al., 2017), 

such as mobile health apps (mHealth), are 
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increasingly utilized to address these challenges 

(Simons et al., 2015; Whitehead & Seaton, 2016). 

MHealth apps have the potential to enhance patient 

autonomy, health literacy, and quality of life. They 

support better symptom management (Whitehead & 

Seaton, 2016), increased adherence to chronic 

illness management (Hamine et al., 2015), and a 

reduction in the prevalence of chronic diseases (Fan 

& Zhao, 2022). However, acquiring patient medical 

records outside the hosting authority's jurisdiction 

can be difficult, particularly considering the 

growing trend of global healthcare seeking. 

Information and communication technology (ICT) 

emerges as a viable solution for corporate-to-

corporate transfers of personal medical data 

(Esmaeilzadeh & Sambasivan, 2016). 

With the challenges posed by COVID-19 (Mira et 

al., 2021; Mitra & Basu, 2020; Roy et al., 2021), 

ensuring access to healthcare becomes crucial 

(Houlding et al., 2021), especially during lockdown 

situations or while managing COVID-19 cases. 

MHealth apps play a pivotal role in improving 

accessibility, addressing issues within the global 

healthcare system, and providing essential care 

while minimizing in-person interactions (Lin & 

Lou, 2021; Melin et al., 2020; Nguyen et al., 2022; 

Nicholas et al., 2021; Singh et al., 2020). 

MHealth, a subset of eHealth, leverages digital 

communication and electronic technologies to 

enhance healthcare delivery (Alenoghena et al., 

2022). Designed for mobile devices, mHealth is 

more accessible than traditional eHealth (Melin et 

al., 2020), offering services like medication 

reminders, fitness tracking, mental health support, 

symptom tracking, and access to health-related data 

(Chen & Xu, 2022; Ni et al., 2022). The WHO 

(World Health Organization) defines mHealth as 

using mobile devices for real-time healthcare data 

collection (Quiñonez et al., 2016; WHO Global 

Observatory for eHealth., 2011a), patient 

monitoring, diagnosis, and treatment, 

understanding the potential advantages it provides 

for both patients and healthcare professionals 

(Almotiri et al., 2016; Singh et al., 2020; WHO 

Global Observatory for eHealth., 2011b). 

MHealth apps utilize location data and proximity 

alerts to notify users of possible exposure to 

chronic diseases (Artanian et al., 2020; El-Sherif et 

al., 2022), enabling self-isolation, testing, and 

breaking the transmission chain. They also improve 

medication adherence, permit data sharing, 

facilitate remote consultations, and educate patients 

about diseases (Ni et al., 2022; Sleurs et al., 2019; 

Smith et al., 2015; Yang et al., 2021). 

However, ethical concerns related to user behavior 

in contact tracking apps (Ahmed et al., 2020; 

Altmann et al., 2020), along with a lack of 

knowledge regarding user interaction with mobile 

health apps pertaining to community care and 

health maintenance (Alam et al., 2020; Banskota et 

al., 2020), warrant further exploration. This study 

aims to empirically investigate the relationships 

between security, trust, privacy concerns, and the 

long-term intention to use mHealth apps. The 

emotional components of these factors are analyzed 

to understand their influence on the habit of using 

mobile Health apps for health maintenance. 

There are five sections to the study. Section 2 

begins with a review of the literature; Section 3 

describes the research methodology; and Section 4 

presents the findings. Section 5 presents the 

conclusion, along with a consideration of its 

limitations and suggestions for future lines of 

inquiry. 

LITERATURE REVIEW 

Mobile health (mHealth) emerges from telehealth, 

utilizing information technologies for remote 

healthcare services (Dobson et al., 2017). The term 

"mHealth" globally signifies the integration of 

mobile technologies in healthcare services (Klasnja 

& Pratt, 2012; Martínez-Pérez et al., 2013). Mobile 

and wireless technologies can enhance health 

system efficiency and outcomes (Rose et al., 2017). 

Key benefits of mHealth apps include self-health 

tracking, chronic condition management, and cost 

reduction, especially in remote areas of developing 

nations (Khalemsky & Schwartz, 2017; Valle et al., 

2020). 

Privacy is vital when accessing health-related 

information through mobile apps (Luxton et al., 

2011). The privacy calculus model (Xu et al., 2011) 

suggests that users weigh risks and benefits before 

sharing information. Consequently, the hypothesis 

posited is: 

H1: Privacy Concern significantly associated with 

the usefulness of m-health apps. 

Security issues have a substantial impact on 

transactions conducted online (Alsaggaf, 2017). 

Security, defending systems against threats, theft, 

and unauthorized access, applies to electronic 
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health records and online transactions. Thus, the 

hypothesis is: 

H2: Security significantly associated with the 

usefulness of m-health apps. 

Trust is crucial in eHealth/mHealth acceptance, 

influencing adoption behavior (Wu et al., 2011). 

Trust in data analysis and monitoring is particularly 

significant. Hence, the hypothesis is: 

H3: Trust significantly associated with the 

usefulness of m-health apps. 

Users express a need for mHealth apps when faced 

with obstacles preventing regular doctor visits 

(Lemke et al., 2011; Miele et al., 2020; Tebeje & 

Klein, 2021). Expectation Confirmation Theory 

(ECT) and perceived usefulness, validated in 

explaining information system behavior, are 

pertinent (Bhattacherjee, 2001; Davis, 1989). The 

continuity intention (CI) denotes a user's intention 

to keep using mHealth apps, emphasizing user 

commitment. Previous studies show perceived 

usefulness positively impacts CI (Cho, 2016). 

Therefore, the hypothesis is: 

H4: Perceived Usefulness significantly associated 

with the continuance intention to use m-health 

apps. 

In summary, this study explores the relationships 

between privacy concern, security, trust, perceived 

usefulness, and the intention to continue using 

mHealth apps.  

 

 

 

 

 

Figure 1: Conceptual Framework for the Study 

RESEARCH METHODOLOGY 

This study aims to investigate the interconnections 

among various factors that influence the adoption 

of mHealth. Through the addition of various 

components, it alters the conventional Technology 

Acceptance Model (TAM). The context of mHealth 

adoption in India, specifically Delhi NCR/ 

Gurugram, has been examined. To bridge gaps in 

existing research, this study seeks to conduct a 

primary survey using 5-point Likert Scale.  

Before conducting the main survey, it was crucial 

to identify participants based on their use of 

Android smartphones, internet accessibility, and 

age (18 years or older). The decision to use this age 

criterion was to maintain stable responses, 

particularly since individuals under 18 often 

encounter limitations on phone access. Due to the 

lack of a clearly defined population frame, 

judgmental sampling was utilized to optimize the 

efficient use of resources. The research centered 

around mHealth app usage in Indian regions like 

Delhi-NCR and Gurugram, selecting widely used 

apps (Practo, mfine, DocsApp, etc.) for reliability 

and validity. A screening question (―Have you ever 

used any mHealth apps applications?") ensured 

participants possessed hands-on experience with 

mHealth apps. Invitations were extended to Delhi 

NCR and Gurugram residents, with data collection 

occurring continuously three months (October-

November-December) in 2023, resulting in 209 

valid samples after excluding 41 participants 

lacking mHealth app experience. 

RESULTS 

Data Analysis 

Using the methodology described by (Sarstedt et 

al., 2022), this study used the (Partial Least 

Squares Structural Equation Modeling) PLS-SEM) 

software from Smart PLS4. PLS-SEM's strengths 

lie in its flexibility with small sample sizes and its 

ability to handle complex models (Hair, 2014). 

According to Anderson et al. (1988), the structural 

model was estimated after the measurement model 

had been validated. 

Measurement Model 

Initially, this study ensured the internal consistency 

of measures for each construct. As depicted in 

Table 1, both Cronbach‘s alpha and composite 

reliability values surpassed the recommended 

threshold of 0.7, affirming the reliability of all 

constructs. Subsequently, convergent validity was 

scrutinized through examination of factor loadings 

and average variance extracted (AVE). Table 1 

illustrates factor loadings exceeding 0.7 and AVE 

values surpassing 0.5, in accordance with the 

guidelines by Hair et al. (2017), confirming 

convergent validity. 

Discriminant validity was evaluated using the 

Fornell–Larcker criterion and heterotrait–monotrait 

(HTMT) criterion. The Fornell–Larcker criterion 

necessitates the square root of the AVE for each 

Privacy 

Concer

n Security 

Trust 

Perceived 

Usefulness 

Continuity 

Intention 
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construct to exceed its correlations with other 

constructs, while the HTMT criterion mandates a 

ratio lower than 0.9 (Fornell & Larcker, 1981; 

Henseler et al., 2015). As outlined in Table 2, this 

study encountered no discriminant validity issues. 

Model fit was assessed using the standardized root 

mean square residual (SRMR). The SRMR value 

for the research model, recorded at 0.058, signifies 

a well-fitting model, aligning with standards set by 

Henseler et al. (2016). 

Table 1: Measurement Model 

Constructs Items Mean Loadings Cronbach’s alpha Composite 

Reliability 

AVE 

Continue Intention CI1 3.258 0.889 0.937 0.938 0.888 

CI2 3.287 0.878 

CI3 3.411 0.817 

Perceived 
Usefulness 

PU1 3.23 0.852 0.938 0.938 0.890 

PU2 3.292 0.807 

PU3 3.392 0.885 

Privacy Privacy1 3.344 0.834 0.912 0.913 0.850 

Privacy2 3.306 0.803 

Privacy3 3.349 0.852 

Security Security1 3.148 0.907 0.896 0.897 0.828 

Security2 3.153 0.917 

Security3 3.225 0.972 

Trust Trust1 3.273 0.945 0.946 0.950 0.902 

Trust2 3.421 0.934 

Trust3 3.325 0.920 

Source: Author‘s own research 

Table 2: Discriminant Validity 

 1 2 3 4 5 

Fornell-Larcker Criterion 

Continue 

Intention 

0.943     

Perceived 

Usefulness 

0.854 0.943    

Privacy 0.682 0.678 0.922   

Security 0.756 0.739 0.772 0.910  

Trust 0.854 0.864 0.717 0.811 0.950 

Values along the diagonal (italic) denote the square root of the Average Variance Extracted (AVE), 

whereas the correlations are depicted on the off-diagonal elements. 

HTMT Criterion 

Continue 

Intention 

     

Perceived 

Usefulness 

0.854     

Privacy 0.737 0.733    

Security 0.825 0.806 0.853   

Trust 0.792 0.703 0.772 0.881  

Source: Author‘s own research 

Structural Model 

A bootstrapping procedure involving 5,000 re-

samples was executed to evaluate the significance 

of path coefficients. The outcomes of the path 

testing for the model are presented in Table 3. 

Privacy and security factors (H1, H2) exhibited a 

significant impact on the perceived usefulness of 

users, while trust (H3) directly influenced perceived 

usefulness. Additionally, the effect of users' 

perceived usefulness (H4) significantly influenced 

their continuance intention in the model. In 

summary, all hypotheses (H1, H2, H3, H4) garnered 

full support in this model analysis.
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Figure 2: Result of Structural Model 
 

To assess the explanatory power of the research 

model, we reported R
2
, Q

2
, and Q

2
 predict, as 

illustrated in Figure 2. The Q
2
 value, derived 

through a blinding folding procedure, should 

surpass zero, indicating the model's predictive 

relevance (Geisser, 1974; Stone, 1973). 

Furthermore, a Q
2
 predict value greater than zero 

suggests that employing the PLS model provides 

greater predictive power, with smaller prediction 

errors, compared to using the average value of all 

observations (Hair et al., 2017). 

Table 3: Results of Path Testing 

Hypothesis/Path Path 

coefficient 

Decision 

H1 Privacy>PU 0.097 Supported 

H2 Security>PU 0.060 Supported 

H3 Trust>PU 0.745 Supported 

H4 PU>CI 0.854 Supported 

Source: Author‘s own research 

CONCLUSION 

In the era of healthcare digital transformation, 

mHealth emerges as an innovative technology 

within the contemporary technological landscape. 

A committed research effort has been initiated to 

uncover the fundamental factors that drive the 

adoption of mHealth apps in India. Recognizing the 

relatively lower adoption rates among the tech-

savvy younger generation, a recent realization has 

underscored the importance of comprehending and 

scrutinizing the key determinants of mHealth app 

adoption. 

While governments throughout the world are using 

technology to effectively combat the COVID-19 

pandemic, this study investigates India's persistent 

intention to use mHealth apps, the country with the 

highest population density. The research delves 

into the intricate connections among privacy, 

security, and trust, examining how these elements 

contribute to users' perceptions of sustained utility 

in mHealth apps and their intention to use them. 

The suggested relationships are tested and validated 

using SEM (structural equation modeling). To 

achieve broad acceptance of mHealth app services, 

a unified framework needs to be developed and 

implemented by healthcare providers of all stripes. 

It is essential to incorporate mHealth app 

development projects into national healthcare 

programs, giving top priority to their compatibility 

with the current healthcare system. Public-private 

partnerships involving the government, community 

health workers, and cooperation between private 

and public hospitals are essential for achieving 

successful implementation. 

Concerns about security and privacy are discussed 

in the study as possible roadblocks to technology 

adoption. The study highlights the beneficial 

impact of trust on perceived usefulness (H3) in the 

Indian context and validates hypotheses H1 and H2 

as significant. It has been demonstrated that users' 

confidence in the features and advantages of 

mHealth services is positively impacted by trust. 
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One important finding is that the intention to 

continue using mHealth apps is directly influenced 

by their perceived usefulness, which may be related 

to government mandates during the COVID-19 

pandemic. To win over the public, future initiatives 

should concentrate on improving online medical 

features. The study identifies a robust correlation 

between adoption factors and the intention to 

persist in using the system. This aligns with prior 

research emphasizing the significance of user 

adoption in promoting the utilization of information 

systems. 

The study does acknowledge its limitations, 

though. First off, results should be interpreted 

cautiously because data collection is limited to a 

single country. Second, while focusing on general 

mHealth apps, the study ignores specific variations. 

Thirdly, the sample is confined to urban areas, 

implying that future studies should encompass 

subjects from diverse backgrounds. 

REFERENCES 

Ahmed, N., Michelin, R. A., Xue, W., Ruj, S., Malaney, 

R., Kanhere, S. S., & Jha, S. K. (2020). A survey of 

COVID-19 contact tracing apps. IEEE access, 8, 

134577-

134601.https://doi.org/10.1109/ACCESS.2020.301

0226 

Alam, M. Z., Hu, W., Kaium, M. A., Hoque, M. R., & 

Alam, M. M. D. (2020). Understanding the 

determinants of mHealth apps adoption in 

Bangladesh: A SEM-Neural network approach. 

Technology in Society, 61. 

https://doi.org/10.1016/j.techsoc.2020.101255 

Alenoghena, C. O., Onumanyi, A. J., Ohize, H. O., 

Adejo, A. O., Oligbi, M., Ali, S. I., & Okoh, S. A. 

(2022). eHealth: A Survey of Architectures, 

Developments in mHealth, Security Concerns and 

Solutions. International Journal of Environmental 

Research and Public Health, 19(20). 

https://doi.org/10.3390/ijerph192013071 

Almotiri, S. H., Khan, M. A., & Alghamdi, M. A. (2016). 

Mobile health (m-Health) system in the context of 

IoT. Proceedings - 2016 4th International 

Conference on Future Internet of Things and Cloud 

Workshops, W-FiCloud 2016, 39–42. 

https://doi.org/10.1109/W-FiCloud.2016.24 

AL-Mugheed, K., Bayraktar, N., Al-Bsheish, M., 

AlSyouf, A., Aldhmadi, B. K., Jarrar, M., & 

Alkhazali, M. (2022). Effectiveness of game-based 

virtual reality phone application and online 

education on knowledge, attitude and compliance 

of standard precautions among nursing students. 

PLoS ONE, 17(11 November). 

https://doi.org/10.1371/journal.pone.0275130 

Alsaggaf, M. A. (2017). Investigating Customer 

Intentions Influenced by Service Quality: Using the 

Mediation of Emotional and Cognitive Responses 

in Saudi Arabia (Doctoral dissertation, Brunel 

University London). 

Alsyouf, A., & Abdullah, O. Y. (2018). Understanding 

EHRs continuance intention to use from the 

perspectives of UTAUT: practice environment 

moderating effect and top management support as 

predictor variables Awanis Ku Ishak. In Int. J. 

Electronic Healthcare (10). 

Alsyouf, A., Ishak, A. K., Lutfi, A., Alhazmi, F. N., & 

Al-Okaily, M. (2022). The Role of Personality and 

Top Management Support in Continuance Intention 

to Use Electronic Health Record Systems among 

Nurses. International Journal of Environmental 

Research and Public Health, 19(17). 

https://doi.org/10.3390/ijerph191711125 

Altmann, S., Milsom, L., Zillessen, H., Blasone, R., 

Gerdon, F., Bach, R., Kreuter, F., Nosenzo, D., 

Toussaert, S., & Abeler, J. (2020). Acceptability of 

app-based contact tracing for COVID-19: Cross-

country survey study. JMIR MHealth and UHealth, 

8(8),e19857. https://doi.org/10.2196/19857 

Anderson, J. C., Kellogg, J. L., & Gerbing, D. W. (1988). 

Structural Equation Modeling in Practice: A 

Review and Recommended Two-Step Approach. 

In Psychological Bulletin 103(3),411. 

Ardielli, E. (2021). Use of eHealth Tools by Primary 

Care Physicians According to the Provided 

Healthcare in the Czech Republic. Scientific 

Papers of the University of Pardubice, Series D: 

Faculty of Economics and Administration, 29(3). 

https://doi.org/ 10.46585/sp29031336 

Artanian, V., Rac, V. E., Ross, H. J., & Seto, E. (2020). 

Impact of remote titration combined with 

telemonitoring on the optimization of guideline-

directed medical therapy for patients with heart 

failure: Protocol for a randomized controlled trial. 

JMIR Research Protocols, 9(10). 

https://doi.org/10.2196/ 19705 

Banskota, S., Healy, M., & Goldberg, E. M. (2020). 15 

smartphone apps for older adults to use while in 

isolation during the Covid-19 pandemic. In 

Western Journal of Emergency Medicine, 21(3), 

514–525. eScholarship. 

https://doi.org/10.5811/westjem.2020.4.47372 

Bhattacherjee, A. (2001). Understanding information 

systems continuance: An expectation-confirmation 

model. MIS quarterly, 351-370. 

https://doi.org/


HSBRR Vol. 18 No. 2 July-Dec. 2023 

~ 28 ~ 

Chen, Y., & Xu, Q. (2022). The willingness to use 

mobile health and its influencing factors among 

elderly patients with chronic heart failure in 

Shanghai, China. International Journal of Medical 

Informatics, 158. 

https://doi.org/10.1016/j.ijmedinf.2021.104656 

Cho, J. (2016). The impact of post-adoption beliefs on 

the continued use of health apps. International 

journal of medical informatics, 87, 75-83. 

Davis, F. D. (1989). Perceived usefulness, perceived ease 

of use, and user acceptance of information 

technology. MIS Quarterly, 319-340. 

Dobson, R., Whittaker, R., Murphy, R., Khanolkar, M., 

Miller, S., Naylor, J., et al. (2017). The use of 

mobile health to deliver self-management support 

to young people with type 1 diabetes: A cross-

sectional survey. JMIR Diabetes, 2(1), e4. 

https://doi.org/ 10.2196/diabetes.7221  

El-Sherif, D. M., Abouzid, M., Elzarif, M. T., Ahmed, A. 

A., Albakri, A., & Alshehri, M. M. (2022). 

Telehealth and Artificial Intelligence Insights into 

Healthcare during the COVID-19 Pandemic. In 

Healthcare (Switzerland), 10(2). MDPI. 

https://doi.org/10.3390/healthcare10020385 

Esmaeilzadeh, P., & Sambasivan, M. (2016). Health 

Information Exchange (HIE): A literature review, 

assimilation pattern and a proposed classification 

for a new policy approach. In Journal of 

Biomedical Informatics, 64, 74–86. Academic 

Press Inc. https://doi.org/10.1016/j.jbi.2016.09.011 

Fan, K., & Zhao, Y. (2022). Mobile health technology: a 

novel tool in chronic disease management. In 

Intelligent Medicine, 2(1), 41–47. Elsevier B.V. 

https://doi.org/10.1016/j. imed. 2021.06.003 

Fornell, C., & Larcker, D. F. (1981). Evaluating 

Structural Equation Models with Unobservable 

Variables and Measurement Error. In Source: 

Journal of Marketing Research, 18(1),39-50. 

Geisser, S. (1974). A predictive approach to the random 

effect model. Biometrika, 61(1), 101-107. 

Hair, J. F. (2014). A Primer on Partial Least Squares 

Structural Equations Modeling (PLS-SEM). SAGE. 

Hair, J. F., Matthews, L. M., Matthews, R. L., & 

Sarstedt, M. (2017). PLS-SEM or CB-SEM: 

updated guidelines on which method to use ‗PLS-

SEM or CB-SEM: updated guidelines on which 

method to use‘. In Organizational Research 

Methods, MIS Quarterly, and International 

Journal, 1(2),107-123. 

Hamine, S., Gerth-Guyette, E., Faulx, D., Green, B. B., 

& Ginsburg, A. S. (2015). Impact of mHealth 

chronic disease management on treatment 

adherence and patient outcomes: A systematic 

review. In Journal of Medical Internet Research, 

17(2). JMIR Publications Inc. 

https://doi.org/10.2196/jmir.3951 

Henseler, J., Hubona, G., & Ray, P. A. (2016). Using 

PLS path modeling in new technology research: 

Updated guidelines. Industrial Management and 

Data Systems, 116(1), 2–20. 

https://doi.org/10.1108/IMDS-09-2015-0382 

Henseler, J., Ringle, C. M., & Sarstedt, M. (2015). A new 

criterion for assessing discriminant validity in 

variance-based structural equation modeling. 

Journal of the Academy of Marketing Science, 

43(1), 115–135. https://doi.org/10.1007/s11747-

014-0403-8 

Houlding, E., Mate, K. K. V., Engler, K., Ortiz-Paredes, 

D., Pomey, M. P., Cox, J., Hijal, T., & Lebouché, 

B. (2021). Barriers to use of remote monitoring 

technologies used to support patients with COVID-

19: Rapid review. In JMIR mHealth and uHealth, 

9(4). JMIR Publications Inc. https://doi.org/10. 

2196/ 24743 

Jaber, M. M., Alameri, T., Ali, M. H., Alsyouf, A., Al-

Bsheish, M., Aldhmadi, B. K., Ali, S. Y., Abd, S. 

K., Ali, S. M., Albaker, W., & Jarrar, M. (2022). 

Remotely Monitoring COVID-19 Patient Health 

Condition Using Metaheuristics Convolute 

Networks from IoT-Based Wearable Device Health 

Data. Sensors, 22(3). https://doi.org/10.3390/s22 

031205 

Keehan, S. P., Stone, D. A., Poisal, J. A., Cuckler, G. A., 

Sisko, A. M., Smith, S. D., Madison, A. J., Wolfe, 

C. J., & Lizonitz, J. M. (2017). National health 

expenditure projections, 2016-25: Price increases, 

aging push sector to 20 percent of economy. Health 

Affairs, 36(3), 553–563. 

https://doi.org/10.1377/hlthaff.2016.1627 

Khalemsky, M., & Schwartz, D. G. (2017). Emergency 

response community effec- tiveness: A simulation 

modeler for comparing emergency medical 

services with smartphone-based samaritan 

response. Decision Support Systems, 102, 57e68. 

https://doi.org/10.1016/ j.dss.2017.07.003  

Klasnja, P., & Pratt, W. (2012). Healthcare in the pocket: 

Mapping the space of mobile-phone health 

interventions. Journal of Biomedical Informatics, 

45(1), 184e198. https://doi.org/ 10.1016/ 

j.jbi.2011.08.017  

Lemke, F., Clark, M., & Wilson, H. (2011). Customer 

experience quality: an exploration in business and 

consumer contexts using repertory grid 

technique. Journal of the academy of marketing 

science, 39, 846-869. 

https://doi.org/10.1016/j.ijmedinf.2021.104656
https://doi.org/
https://doi.org/10.1016/j
https://doi.org/10
https://doi.org/10.3390/s22
https://doi.org/10.1016/
https://doi.org/


HSBRR Vol. 18 No. 2 July-Dec. 2023 

~ 29 ~ 

Lin, Y. H., & Lou, M. F. (2021). Effects of mHealth-

based interventions on health literacy and related 

factors: A systematic review. Journal of Nursing 

Management, 29(3), 385–394. 

https://doi.org/10.1111/jonm. 13175 

Luxton, D. D., McCann, R. A., Bush, N. E., Mishkind, 

M. C., & Reger, G. M. (2011). mHealth for mental 

health: Integrating smartphone technology in 

behavioral healthcare. Professional Psychology: 

Research and Practice, 42(6), 505. 

Mart nez-Perez, B., de la Torre-D ez, I.,   Lopez-

Coronado, M. (2013). Mobile health applications 

for the most prevalent conditions by the world 

health organiza- tion: Review and analysis. Journal 

of Medical Internet Research, 15(6), e120. 

https://doi.org/10. 2196/ jmir.2600  

Melin, J., Bonn, S. E., Pendrill, L., & Lagerros, Y. T. 

(2020). A questionnaire for assessing user 

satisfaction with mobile health apps: Development 

using rasch measurement theory. JMIR MHealth 

and UHealth, 8(5). https://doi.org/10.2196/15909 

Miele, G., Straccia, G., Moccia, M., Leocani, L., 

Tedeschi, G., Bonavita, S., ... & Digital 

Technologies, Web and Social Media Study Group 

of the Italian Society of Neurology. (2020). 

Telemedicine in Parkinson's disease: how to ensure 

patient needs and continuity of care at the time of 

COVID-19 pandemic. Telemedicine and e-

Health, 26(12), 1533-1536. 

Mira, J. J., Cobos, A., Martínez García, O., Bueno 

Domínguez, M. J., Astier-Peña, M. P., Pérez Pérez, 

P., ... & SARS-CoV-2 Second Victims Working 

Group. (2021). An acute stress scale for health care 

professionals caring for patients with COVID-19: 

validation study. JMIR Formative Research, 5(3), 

e27107. https://doi.org/10.2196/27107 

Mitra, M., & Basu, M. (2020). A Study on Challenges to 

Health Care Delivery Faced by Cancer Patients in 

India During the COVID-19 Pandemic. Journal of 

Primary Care and Community Health, 11. 

https://doi.org/10. 1177/ 2150132720942705 

Nguyen, H. L., Tran, K., Doan, P. L. N., & Nguyen, T. 

(2022). Demand for Mobile Health in Developing 

Countries During COVID-19: Vietnamese‘s 

Perspectives from Different Age Groups and 

Health Conditions. Patient Preference and 

Adherence, 16, 265–284. 

https://doi.org/10.2147/PPA.S348790 

Ni, Z., Wu, B., Yang, Q., Yan, L. L., Liu, C., & Shaw, R. 

J. (2022). An mHealth intervention to improve 

medication adherence and health outcomes among 

patients with coronary heart disease: randomized 

controlled trial. Journal of medical Internet 

research, 24(3), e27202. 

https://doi.org/10.2196/27202 

Nicholas, J., Bell, I. H., Thompson, A., Valentine, L., 

Simsir, P., Sheppard, H., & Adams, S. (2021). 

Implementation lessons from the transition to 

telehealth during COVID-19: a survey of clinicians 

and young people from youth mental health 

services. Psychiatry Research, 299, 

113848.https://doi.org/10. 

1016/j.psychres.2021.113848 

Ofori, P. P., Antwi, E. A., & Asante-Oduro, A. (2021). 

The behavioral intention in accessing digital 

healthcare information on social 

media. International Journal of Scientific Research 

in Science and Technology, 8(6), 510-521. 

Quiñonez, S. G., Walthouwer, M. J. L., Schulz, D. N., & 

De Vries, H. (2016). MHealth or eHealth? 

Efficacy, use, and appreciation of a web-based 

computer-tailored physical activity intervention for 

Dutch adults: A randomized controlled trial. 

Journal of Medical Internet Research, 18(11),e278. 

https://doi.org/10. 2196/ jmir.6171 

Rose, J., Jiang, Y., & Mangematin, V. (2017). 

Technological innovation mediated by business 

model innovation: App developers moving into 

health. International Journal of Technology 

Management, 75(1e4), 6e27. 

https://doi.org/10.1504/ Ijtm.2017.10006150  

Roy, C. M., Brennan Bollman, E., Carson, L. M., 

Northrop, A. J., Jackson, E. F., & Moresky, R. T. 

(2021). Assessing the indirect effects of COVID-19 

on healthcare delivery, utilization and health 

outcomes: A scoping review. In European Journal 

of Public Health, 31(3), 634–640. Oxford 

University Press. 

https://doi.org/10.1093/eurpub/ckab047 

Sarstedt, M., Hair, J. F., Pick, M., Liengaard, B. D., 

Radomir, L., & Ringle, C. M. (2022). Progress in 

partial least squares structural equation modeling 

use in marketing research in the last decade. 

Psychology and Marketing, 39(5), 1035–1064. 

https://doi.org/10.1002/ mar.21640 

Simons, L. P. A., Foerster, F., Bruck, P. A., Motiwalla, 

L., & Jonker, C. M. (2015). Microlearning mApp 

raises health competence: hybrid service design. 

Health and Technology, 5(1), 35–43. 

https://doi.org/10.1007/s12553-015-0095-1 

Singh, H. J. L., Couch, D., & Yap, K. (2020). Mobile 

health apps that help with COVID-19 management: 

scoping review. JMIR nursing, 3(1), e20596. 

https://doi.org/10.2196/ 20596 

https://doi.org/10.1111/jonm
https://doi.org/10
https://doi.org/10
https://doi.org/10
https://doi.org/10.1002/
https://doi.org/10.2196/


HSBRR Vol. 18 No. 2 July-Dec. 2023 

~ 30 ~ 

Sleurs, K., Seys, S. F., Bousquet, J., Fokkens, W. J., 

Gorris, S., Pugin, B., & Hellings, P. W. (2019). 

Mobile health tools for the management of chronic 

respiratory diseases. Allergy: European Journal of 

Allergy and Clinical Immunology, 74(7), 1292–

1306. https://doi.org/10.1111/all.13720 

Smith, R., Menon, J., Rajeev, J. G., Feinberg, L., Kumar, 

R. K., & Banerjee, A. (2015). Potential for the use 

of mHealth in the management of cardiovascular 

disease in Kerala: a qualitative study. BMJ Open, 

5, 9367. https://doi.org/10.1136/bmjopen-2015 

Stone, M. (1973). Cross-validatory Choice and 

Assessment of Statistical Predictions. 

Sun, W., Guo, Z., Yang, Z., Wu, Y., Lan, W., Liao, Y., 

Wu, X., & Liu, Y. (2022). A Review of Recent 

Advances in Vital Signals Monitoring of Sports 

and Health via Flexible Wearable Sensors. In 

Sensors, 22(20),7784. MDPI. 

https://doi.org/10.3390/s22207784 

Tebeje, T. H., & Klein, J. (2021). Applications of e-

health to support person-centered health care at the 

time of COVID-19 pandemic. Telemedicine and e-

Health, 27(2), 150-158. 

Valle, C. G., Nezami, B. T., & Tate, D. F. (2020). 

Designing in-app messages to nudge behavior 

change: Lessons learned from a weight 

management app for young adults. Organizational 

Behavior and Human Decision Processes, 161, 

95e101.https://doi.org/10.1016/j.obhdp.2020 

.10.004  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Whitehead, L., & Seaton, P. (2016). The effectiveness of 

self-management mobile phone and tablet apps in 

long-term condition management: A systematic 

review. In Journal of Medical Internet Research, 

18(5),e97. JMIR Publications Inc. https://doi.org/ 

10.2196/jmir.4883 

WHO Global Observatory for eHealth. (2011a). 

MHealth : new horizons for health through mobile 

technologies. World Health Organization. 

WHO Global Observatory for eHealth. (2011b). 

MHealth : new horizons for health through mobile 

technologies. World Health Organization. 

Wu, L., Li, J. Y., & Fu, C. Y. (2011). The adoption of 

mobile healthcare by hospital's professionals: An 

integrative perspective.  Decision Support 

Systems, 51(3), 587-596. 

Xu, H., Luo, X. R., Carroll, J. M., & Rosson, M. B. 

(2011). The personalization privacy paradox: An 

exploratory study of decision making process for 

location-aware marketing.  Decision Support 

Systems, 51(1), 42-52. 

Yang, S., Chen, Y., Zhou, L., Huang, Y., & Dai, J. 

(2021). Willingness to adopt MHealth among 

Chinese parents during the COVID-19 outbreak: 

cross-sectional questionnaire study. JMIR mHealth 

and uHealth, 9(1), e23155. https://doi.org/10.2196/ 

23155 

https://doi.org/10.1016/j.obhdp.2020
https://doi.org/
https://doi.org/10.2196/

