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Abstract (95 words)  
Emerging mobile technologies are rapidly changing healthcare professional practices, and 

more importantly, they make highly customized learning possible, and may help achieve healthy 
life styles. “mHealth” thus has been recognized as one of the fastest growing fields, and demands 
interdisciplinary approaches to support its research and development. This paper reports a 
comprehensive review of relevant literature from a pool of 1,212 research articles in multiple 
disciplines to examine the current status of mHealth research, and proposes an extensive 
framework to guide mHealth technology design and research, in particular for customized 
learning and just-in-time health support.  
 
Word count: 1528, excluding references, appendix, tables and figures 
 
Introduction 

Emerging mobile technologies are rapidly changing healthcare professional practices, and 
more importantly, they make highly customized learning possible, and may help achieve healthy 
life styles. As the World Health Organization Global survey suggests, mHealth may well change 
the face of health service across the globe (Ginsburg, 2014). At the end of 2016, 77% of the 
Americans own a smartphone (Pew research, 2017) and about 3.2 billion smartphone users 
worldwide have downloaded healthcare applications in 2016 (Research2Guidance, 2016). In 
addition, an estimate of 50 percent of smartphone users worldwide will download a healthcare 
application by 2018 (FDA, 2015). “mHealth” thus has been recognized as one of the fastest 
growing fields, and demands interdisciplinary approaches to support its research and 
development.  

mHealth makes access to health resources faster and easier, patients with internet access 
can pull up health information from their own device. Healthcare providers can access more up-
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to-date and accurate information to guide their treatment. Wearable technology, for example, can 
help users monitor and manage their health data and help promote healthy life styles. Mobile 
health apps also help people manage their health and wellness, facilitate just-in-time learning, 
and promote healthy living (FDA, 2015). With the thrive of mHealth technologies, effective 
design is becoming increasingly important (Schnall et al., 2016) to promote customized learning 
opportunities for patients, family, friends and health-conscious mobile users. 
 
Objectives 

This study critically examines recent refereed mHealth technology research publications 
from different fields, and focuses on the following research questions: 

1. What fields are contributing to refereed mHealth research publications? 
2. What theoretical frameworks have guided the design of mHealth technology, if any, as 

reported in refereed publications?  
3. What design methods were applied in mHealth design, as reported in refereed research 

articles? 
4. What new framework may be created to guide mHealth technology design, based on the 

comprehensive literature review? 
 

Perspectives  
mHealth growth is radically reconfiguring health care, as it allows people to self-monitor 

and regulate their health-related behaviors, sometimes even without any involvement of 
healthcare professionals (Rich & Miah, 2017). Despite its growing popularity and affordability, 
there has been limited evidence-based research. Researchers find that more than 95% of mHealth 
apps have not been tested or studied scientifically (Brown, Yen, Rojas & Schnall, 2013, p.1080), 
and many trials and research demonstrate the lack of evidences regarding the benefits of their 
interventions (Free et al. 2013). Researchers have called for integration of research and expertise 
from many disciplines in order to maximize the potentials of mHealth, and to ultimately achieve 
higher engagement and better health outcomes (Wilhide III et al., 2016). As a potentially 
powerful means to customized learning and just-in-time support, mHealth requires a 
comprehensive, interdisciplinary framework to guide the design and research of mHealth 
technologies.  
 
Research Methods, Process & Analyses 

This study involves multiple phases, starting from multi-step search and screening 
efforts. The search was carried out in 3 phases (Appendix A). During Phase 1, the researchers 
conducted multiple comprehensive bibliographic searches on 8 major databases (i.e., Web of 
Science, IEEE, MEDLINE, PLoS Medicine, PubMed, PsycINFO, Education Resource 
Information Center (ERIC) and Google Scholar), using key terms (e.g., “mobile Health”, 
“mHealth”, “mobile app”, “smartphone”, etc.), plus qualifiers like “Framework”, “Design”. The 
search efforts yielded a total of 1,212 articles, from which 286 duplicates were excluded, and 
further screening was conducted based on selection criteria. 

At Phase 2, the same search strategies were applied 5 highly-regarded journals in 
Educational Technology (i.e., British Journal of Educational Technology, Australian Journal of 
Educational Technology, International Journal of Mobile and Blended Learning, Journal of 
Educational Technology and Society and IEEE transaction of Learning Technologies) to identify 
additional eligible articles for further analyses.  



Zhang & Dallal (2018)                Page 3 of 11 

At Phase 3, snowball sampling techniques (e.g., Gao, Luo, & Zhang, 2012; Hung & 
Zhang, 2012) were applied by examining reference lists from papers identified in previous 
phases, and additional research articles were then included for further analyses. 

Only empirical, evidence-based studies and research on the effectiveness of mHealth 
design and interventions were selected for further analyses. The following were excluded: 
theoretical or conceptual articles, reports of personal user experiences, and those without enough 
data. The researchers each did individual screenings and made decisions on inclusion or 
exclusion, and then discussed on any disagreements and reached consensus on article inclusions.  
  Inductive content analysis is conducted and the analyses of over 1,000 eligible research 
articles are ongoing as of July 2017. The researchers reviewed each of the study for the 
following characteristic: settings, participants, sample size, study type, country of the study, 
objectives, intervention and intervention outcomes (See Tables 1&4 for examples). To answer 
the research questions, for each research article, the following are identified: (a) fields or 
subject areas, according to the Web of Science classification (see Table2 for a partial list), (b) 
learning theories or other theoretical frameworks (see Table 3 for a partial list), and (c) the 
design methods applied in mHealth technology design and interventions. 
 

 
Preliminary Results & Findings 

The research is ongoing. Based on the analyses of approximately 900 articles as of July 
2017, the preliminary findings are reported here by research question.  

RQ 1: the following disciplines are identified as the major contributors to mHealth 
research literature: Computer Science, Interdisciplinary Applications, Medical Informatics 
(Schnall et al., 2016), Health Care Sciences & Services (Wilhide III et al., 2016; Zhang, Guo, 
Lai, Guo, & Li, 2014), Medicine (Lin et al. (2015), Medical Informatics (Mohr et al., 2017; 
Cafazzo, J. A., Casselman, M., Hamming, N., Katzman, D. K., & Palmert, M. R., 2012).; 
Engineering, Biomedical (Banos et al., 2015, Jia et al., 2015), Public, Environmental & 
Occupational Health, General & Internal Medicine (Burke et al., 2012, Evans, W. D., Wallace, J. 
L., & Snider, J., 2012), Oncology (Ginsburg et al., 2014), and Psychology (Zeng et al. (2016).   

However, interdisciplinary collaborations are not evident in most studies (e.g., Kumar, S., 
Nilsen, W., Pavel, M., & Srivastava, 2013). Scholars from different disciplines work together on 
mHealth design and research efforts, but their relationship is mutual and cumulative yet not 
interactive (Holley, 2009).  

RQ2: A range of theories were reported as have guided or otherwise influenced the 
design or implementation of mHealth technology, including Behavior Change Theory (Evans, 
W. D., Wallace, J. L., & Snider, J., 2012; Zeng et al. 2016; Mohr et al., 2017; Cafazzo, J. A., 
Casselman, M., Hamming, N., Katzman, D. K., & Palmert, M. R., 2012), Social cognitive theory 
(Burke et al., 2012, Lin et al., 2015, Wilhide III et al., 2016; Zhang, Guo, Lai, Guo, & Li, 2014), 
theory of reasoned action and planned behavior, and the trans theoretical stages of change model. 
More specifically, mHealth research articles reported a variety of applications of these theories, 
such as, providing feedback on human performance (Banos et al., 2015, Jia et al., 2015; Zhang, 
Guo, Lai, Guo, & Li, 2014), goal setting (Burke et al., 2012), promoting self-monitoring, 
changing behavior through just-in-time tips or other techniques (Evans, W. D., Wallace, J. L., & 
Snider, J., 2012; Lin et al. 2015; Schnall et al., 2016), tailoring (Zeng et al., 2016), disease 
management and awareness (Cafazzo, J. A., Casselman, M., Hamming, N., Katzman, D. K., & 
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Palmert, M. R., 2012; Ginsburg et al., 2014; Mohr et al. 2017; Wilhide III et al., 2016) (details 
will be shared in full paper upon acceptance).  

RQ3: A few different design methods were reported in various fields, such as Waterfall 
Rapid Prototyping (Wilhide III et al., 2016) in Health Care Sciences & Services (Banos et al., 
2015, Jia et al., 2015), in Engineering (Schnall et al., 2016), in Computer Science (Lin et al., 
2015), and Behavioral Intervention Technology Model in Medical Informatics (Mohr et al., 
2017). And, some studies, such as (Burke et al., 2012, Evans, W. D., Wallace, J. L., & Snider, J., 
2012) from Public, Environmental & Occupational Health, General & Internal Medicine, report 
using psychological models such self-regulation model HBM (Health Belief model), TTM 
(Transtheoritical Model) and Theory of reasoned action (TRA) model in (Zhang, Guo, Lai, Guo, 
& Li, 2014) in Health Care Sciences & Services. 
 
As we complete critical content analyses of all 1000+ selected mHealth research articles, we 
would share findings and results in more details to answer all research questions at the 
conference.  
  
Significance 

Mobile Health Technology is growing exponentially (Brown, Yen, Rojas, & Schnall, 
2013). Its availability and popularity make it a powerful means for delivering health information 
and engaging people in more meaningful, highly customized learning as related to health care. 
For mHealth technology to be sustainable and effective it requires a rigorous interdisciplinary 
scientific approach (Nilsen et al., 2012), which brings together professionals from academia, 
healthcare, data sciences, technology, engineering and social science to collaborate in 
establishing design principles that are theoretically sound. Kumar et al. (2013) emphasize the 
need for timely and increased efforts in mHealth research, they also encourage having a new 
trans-disciplinary scientific discipline that incorporates medicine, engineering, psychology, 
public health, social science, and computer science. Having a specific set of theoretical bases, 
models, methods and standards is essential for mHealth; thus this study, upon completion will 
generate a comprehensive, critical review of related literature from multiple disciplines, and 
more importantly, we will propose an extensive, interdisciplinary theoretical framework to guide 
the design of and research on mHealth technology.  
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Table 1:  A summary of analyses of mHealth Technology Research Articles (an example) 

 
Author 
(Study) 

Research 
Type 

Participants/ 
Context/ 

Type of pub/ 
Country 

Aim Interventions Outcomes 

Banos et 
al. (2015) 

Descriptive n=15; 
Biomedical 
Engineering, 
Journal 
Article; 
Spain 

To evaluate the 
effectiveness of 
mHealthDroid,  an 
open source 
Android 
implementation of 
a mHealth 
Framework,  that 
is used to 
investigate on the 
analysis of human 
behavior.  

Activity recognition 
model  
Body motion and vital 
signs  

mHealthDroid  is 
proved to be 
simple and agile 
through the 
reduced time 
required for 
development. 
mHealthDroid 
API potentials in 
monitoring and 
measuring 
human behaviors 
are revealed.  

 
 

Table 2: Disciplines in mHealth Research Publications (a partial list) 
Discipline n Studies 

Engineering, Biomedical 1 Banos et al. (2015) 
Jia et al.  (2015) 

Public, Environmental & 
Occupational Health; General & 
Internal Medicine 

1 Burke et al. (2012) 
Evans, W. D., Wallace, J. L., & Snider, J. (2012) 

Healthcare Science & Services 1 Wilhide III et al. (2016) 
Zhang, Guo, Lai, Guo, & Li, (2014) 

Computer Science, Interdisciplinary 
Applications; Medical Informatics 

1 Schnall et al. (2016) 

Medicine, Research & Experimental 1 Lin et al. (2015) 
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Table 3: Theories in mHealth Technology Research Articles (an example) 

Guiding Theory n (studies) Application or Technique 

 Social cognitive theory/Social 
learning theory, theory of reasoned 
action and planned behavior, and 
the transtheoretical stages of 
change model 

Wilhide 
III et al. 
(2016) 

- chronic disease management 
through tailored messages that 
provide reminders, longitudinal or 
real-time feedback on self-
monitoring, motivation or 
engagement. 

social cognitive theory Burke et 
al. (2012) 

-setting goals - Participants received 
standard behavioral treatment for 
weight loss that included dietary 
and physical activity goals,  
-to promote self-monitoring of 
behavioural outcome. 

 
 
Table 4: Sample Sizes in the reviewed studies (an example) 

Sample Size n Studies 

15 Volunteers (10 offline and 5 online 
evaluation) 

1 Banos et al. (2015) 

12 volunteer university students 1 Jia et al.  (2015) 

210 participants (overweight/obese adults 
(84.8% female, 78.1% white) 

1 Burke et al. (2012) 

481-survey respondent consisting of 44.7% 
women and 55.3% men 

1 Zhang, Guo, Lai, Guo, & Li, 
(2014) 

365 participants  1 Lin et al. (2015) 
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Appendix A: Search Strategy 
Databases Search 
Web of Science: 743 articles 

TOPIC: ("m-health" OR "mhealth" OR "mobile health" OR "mobile Health app" OR 
"Mobile Health Application" OR "Wellness Apps" OR "smartphone Wellness") AND 
TOPIC: ("design" OR "Framework" OR "model" OR "instructional design" OR 
"educational technology" OR “Instructional Technology”)  

Refined by:  DOCUMENT TYPES: ( ARTICLE ) AND  LANGUAGES: ( 
ENGLISH )  
Timespan: 2012-2017.  Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-
SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC. 

IEEE Xplore: 115 

( "Document Title":"m-health"  

OR  "Document Title":"mhealth"  

OR  "Document Title":"mobile health"  

OR  "Document Title":"mobile Health app" 

OR  "Document Title":"Mobile Health Application" 

OR  "Document Title":"Wellness Apps" 

OR  "Document Title":"smartphone Wellness")  

AND ( "Abstract":"design" 

OR  "Abstract":"Framework"  

OR  "Abstract":"model"  

OR  "Abstract":"instructional design"  

OR  "Abstract":"educational technology"  

OR  "Abstract":“Instructional Technology”) 

 
Limits: Year: 2012-2017 ; Content Type: Conference Publications Journals & 
Magazines Early Access Articles.    

MEDLINE: 56 articles 

AB ( "m-health" OR "mhealth" OR "mobile health" OR "mobile Health app" OR 
"Mobile Health Application" OR "Wellness Apps" OR "smartphone Wellness" ) AND 
AB ( "design" OR "Framework" OR "model" OR "instructional design" OR 
"educational technology" OR “Instructional Technology”)  
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Limits: Linked Full Text; Date of Publication: April 2012 -2017; English Language; 
Human; Age related: All adults 19+ years 

PSYINFO: 45 articles 

AB ( "m-health" OR "mhealth" OR "mobile health" OR "mobile Health app" OR 
"Mobile Health Application" OR "Wellness Apps" OR "smartphone Wellness" ) AND 
AB ( "design" OR "Framework" OR "model" OR "instructional design" OR 
"educational technology" OR “Instructional Technology”)  
 

Limits: Linked Full Text; Published Date: 2012/ 04, -2017/ 04; English; Population 
Group: Human; Age related: All adults 18+ years, Exclude Dissertations 

PUBMED: 139 articles 

(("m-health"[Title/Abstract] OR "mhealth"[Title/Abstract] OR "mobile 
health"[Title/Abstract] OR "mobile Health app"[Title/Abstract] OR "Mobile Health 
Application"[Title/Abstract] OR "Wellness Apps"[Title/Abstract] OR "smartphone 
Wellness"[Title/Abstract])) AND ("design"[Title/Abstract] OR 
"Framework"[Title/Abstract] OR "model"[Title/Abstract] OR "instructional 
design"[Title/Abstract] OR "educational technology"[Title/Abstract] OR “Instructional 
Technology”[Title/Abstract]) 
 
Filters: Full text, Publication date from 2012/04/15 to 2017/04/15, Humans, English, 
Adult: 19+ years. 

Google Scholar: 17,000 Articles (most relevant articles: first 10 pages) 

("m-health" OR “mhealth” OR "mobile health" OR "mobile Health app" OR "Mobile 
Health Application" OR "Wellness Apps" OR "smartphone Wellness") AND ("design" 
OR "Framework" OR "model" OR "instructional design" OR "educational 
technology") 
 
Limits: 2012-2017; patents are excluded  

PLOS medicine: 5 articles 

(abstract:""m-health" OR mhealth OR "mobile health" OR "mobile Health app" OR 
"Mobile Health Application"") AND abstract:""Design" OR "model" OR" framework"" 
 
Limits: Publication Date: 2012-04-15--- 2017-04-15 

ERIC: 9 Articles 

("m-health" OR “mhealth” OR "mobile health" OR "mobile Health app" OR "Mobile 
Health Application" OR "Wellness Apps" OR "smartphone Wellness") AND ("design" 
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OR "Framework" OR "model" OR "instructional design" OR "educational 
technology") 
 
Limits: Last 5 years, Type: Journal Articles 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  


