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Mobile Health (mHealth)

INTRODUCTION

Individuals have become attached to smartphones as 
they provide much needed functionality. Patients and 
their family have started using smartphones for many 
purposes such as searching health information, discuss-
ing healthcare matters with colleagues or friends, and 
seeking opinion of online healthcare services. In fact, 
smartphones and tablet computers are increasingly 
important instruments in the toolkit of public health 
professionals and researchers (Ritterband et al., 2006). 
The main advantage of smartphones is the ability to 
connect to the Internet anywhere-anytime, allowing 
people to work without physical and time boundaries. 
This allows them to remain continuously connected and 
in touch with their social networks (Weal, 2011). Mo-
bile health (mHealth) can help improve health services 
as services can be conveniently accessed anywhere-
anytime. According to Eysenbach (2011), mHealth 
health services (including treatment of patients) can 
be delivered through the mobile devices.

Most healthcare initiatives perceive patients as 
recipients of health/medical care, where they play 
little roles in the process of health decision making. 
For example, it is difficult for a patient to get access 
to his/her own health record to find out his/her health 
history. On the other hand, the advancement of mobile 
technology, which is adopted by many organizations, 
has given customers a greater role in taking part in the 
business process including the ability to gain access 
and control of information flow that fits with their 
personalized needs.

In addition, the wide adoption of smartphones 
and the emerging of their usage in healthcare raises 
the possibility to engage patients, patients’ families, 
and society at large to actively participate in their own 
healthcare process. For instance, social networking 
which is accessible through smartphones can provide 

an avenue to identify misuse or misunderstanding of 
antibiotics, share health information, promote positive 
behavior change, disseminate valid information, and 
explore how such tools can be used to gather real-time 
health data (Scanfeld et al., 2010). mHealth can offer 
healthcare providers the ability to broaden their services 
beyond its usual practices, and thus provide an envi-
ronment in achieving complex healthcare goal(s) such 
as building lasting relationships with their patients. A 
good relationship between a healthcare provider and its 
patients is believed to improve customers’ satisfaction, 
which in turn makes them loyal customers (Richard 
and Ronald, 2008).

The main goal of this article is to introduce a prom-
ising research direction, which may shape the future 
path of health services delivery through mHealth. 
We propose an mHealth model that extends the role 
of customers (patients) into three dimensions: as an 
individual health actor (mPersonal), social health 
agent (mSocial), and medical care partner for health-
care providers (mMedical). The model is designed 
to establish long-term relationships between patients 
and their healthcare providers, improve customer sat-
isfaction, and raise health literacy of individuals and 
community at large.

BACKGROUND

The use of smartphones with the Internet connection 
has permeated almost all aspects of our life, including 
healthcare. Presently, almost every healthcare orga-
nization depends on information and communication 
technology (ICT) in almost every level of their activities. 
One of the most valued aspects of ICT is its capabil-
ity to enhance an existing human process or function 
to improve consistency, accuracy, and efficiency. 
Similarly, efficient and effective healthcare services 
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have become increasingly dependent on accurate and 
detailed clinical information, which are transferred from 
interrelated departments or even between organizations 
(Conrick, 2006).

Nowadays, with the rapid adoption of smartphones, 
the space, time and distance barriers for customers, 
including the customers of the healthcare industry, to 
access information is reduced, to almost nothing. In 
fact, smartphones facilitate the use of dynamic web 
and application namely Web 2.0 that allows intensive 
and immediate interactivity through social networks. In 
Web 2.0, customers can collectively contribute contents 
and applications (O’Reilley, 2005). Web 2.0 is defined 
as a set of economic, social, and technology trend that 
collectively form the basis for the next generation of 
the Internet – a distinctive medium characterized by 
users’ participation in using networks such as Facebook, 
Twitter, Myspace, Friendster and LinkedIn, which have 
indeed grown rapidly, facilitate peer-to-peer collabo-
rations, ease of participation and ease of networking. 
The term social networks refer to the use of Web 2.0 
that describes the social characteristics that supports 
the promotion collaborative sharing. Web 2.0 is com-
monly associated with technologies such as weblogs 
(blogs), social bookmarking, wikis, podcasts, Really 
Simple Syndication (RSS) feeds (and other forms of 
many-to-many publishing), social software, and Web 
application programming interfaces (APIs) (Kristaly et 
al., 2008). Web-oriented applications and services use 
the Internet as a platform to provide unique features 
by engaging and providing users with rich interactive 
experiences (Rodrigues & Vaidya, 2010).

The wide acceptance of the Web 2.0 services will 
affect the operation of future businesses. Greenberg 
(2009) explained these changes and that the customer’s 
ownership of the conversation ultimately leads to 
organizations readjusting their business strategy. The 
fast adoption of smartphones has made customers or 
patients demand health services accessible though their 
smartphones. Health service providers have to respond 
these demands properly to sustain their business. In 
fact, health service providers can provide services that 
can take advantage of features of smartphones or other 
mobile devices such as Web 2.0 features.

Customers’ demands have changed because they 
have been empowered by the vast amount of informa-
tion available to them (Anshari et al., 2013), which 
are accessible through smartphones, including health 
related information. For example, half of smartphone 

owners in US use their devices to get health informa-
tion and one fifth of smartphone owners have health 
apps (Fox & Duggan, 2012). Despite some limitations 
of smartphones (Koushanfar et al., 2000), they can be 
used as services platforms for mobile health information 
delivery, access and communication (Nkosi et al., 2010).

MOBILE HEALTH

Challenges and Opportunities

As a business entity, a healthcare provider needs to 
have a comparable standard of customer service with 
other business organizations. It is a fact that customer 
expectations in healthcare are high, which create seri-
ous challenges for a healthcare provider, as it has to 
make an exceptional impression on every customer. In 
a competitive market, poor service drives customers to 
switch from one healthcare provider to another (Anshari 
&Almunawar, 2011).The adoption of mHealth will be 
a natural consequence of the adoption of smartphones. 
Hence, health services must be adjusted in such a way 
that people can access the service through their smart-
phones or other mobile devices (mHealth).

Most recent healthcare initiatives perceive cus-
tomers (patients) as recipients of health care as they 
do not have a significant role in the decision making 
process of their health. However, the advancement of 
Web 2.0 offers patients to have a greater role in the 
decision making process related to their health. This is 
because they can be provided with the ability to have 
access and control of some of the personal information 
that fits with their personalized needs, which allows 
them to actively participate in decision-making process 
related to their health.

Web 2.0 tools have brought a possibility to extend 
e-health by enabling patients, patients’ families, and 
the community at large to participate more actively in 
the process of health promotion and education through 
a social networking process. Embedding Web 2.0 in 
healthcare is a challenging task in order to provide a 
new meaning in building relationships between patients 
and healthcare organizations within a social network 
platform. In addition, social network applications that 
exist in smartphones can be utilized to facilitate interac-
tions between patients and their healthcare providers.

Furthermore, the impact of Web 2.0 technologies 
for health continues to grow, and the term Medicine 
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2.0 has entered popular categorization. Hughes et al., 
(2008) mentioned that the terms of Medicine 2.0 and 
Health 2.0 were found to be similar and categorized 
into five major notable cores: 

1.  The participants involved (doctors, patients, etc.); 
2.  Its impact on both traditional and collaborative 

practices in medicine; 
3.  Its ability to provide personalized health care; 
4.  Its ability to promote on going medical education; 

and 
5.  Its associated methods and tool related issues, 

such as potential inaccuracy in end user-generated 
content. 

However, the discussion on Medicine 2.0 needs 
further investigation to map the relationship model 
of patient-patient interactions, and patient-healthcare 
provider interactions. This article proposes that the 
role of patients in mHealth services can be extended 
into an individual health actor, a social health agent 
through social networks, and a medical care partner.

Managing interactions in any business organization 
requires proper concepts, tools, and strategies. There-
fore, an mHealth model must provide a mechanism and 
ability to broaden service beyond its usual practices. 
Three aspects of interaction in mHealth can be consid-
ered (Figure 1). First, patient-self interactions with the 
system, which is the ability of a patient as an individual 
to actively utilize mobile healthcare services provided 
by the healthcare provider. For instance, patient-self 
interaction enables the patient to view his medical 
records through his/her mobile phone, or request for a 
consultation. Secondly, patient-to-patient interactions. 
This allows patients to interact among themselves, 
sharing information, concerns, and experiences. For 
example, the system facilitates social networks for 
patients with similar conditions to make conversation 
and share their experiences. Thirdly, patient-to-staff 
interactions provide online interaction between patient 
and healthcare staff allowing the solving of patient 
problems and to providing remote care to the patient.

Solutions and Recommendations

The vision of an active customer (patients) participation 
through mobile services are delineated as the embodi-
ment of the future mHealth, with the hope to make the 
system more reliable, effective, efficient, and address-

ing customers’ satisfaction. The model addresses all 
the three interactions mention above to provide online 
information access, consultations, information sharing, 
and other services through mobile devices (Figure 
2). The model offers a starting point for identifying 
possible theoretical mechanisms that might account 
for ways in which mHealth provides service for build-
ing relationships between a healthcare organization, 
patients, and the community at large. Understanding 
a business process helps healthcare organizations to 
appropriately deliver the strategic plan in providing 
in mHealth services. The model combines external 
social networks, internal social networks, listening tool 
interfaces, and healthcare value configuration (Porter, 
1985). Within value configuration, it is important to 
examine each business process as a layer of value to the 
customers. Customers place a value on these services 
according to quality of outcome, quality of service, and 
price. The value of each layer depends on how well 
they are performing. If the business processes do not 
fit the strategy, it will diminish the value. For example, 
the value of a mHealth is reduced by a delay respond 
of patient’s query or poor communication skills. The 
model employs the concept of value chain as the raw 
data arrives in one state, and leaves in another state. 
The patient enters ill and leaves well (hopefully). The 
activities of value chain are: arriving from registra-
tion, patient care, discharge, marketing, and service, 
producing data at respective state.

The external social networks refers to the popular 
social networks applications such as Facebook, Twitter, 
Linkedln, and MySpace, which patients may belong 
to for interaction. Internal social networks are those 
that are operated managed and maintained within the 
healthcare’s infrastructure. This is more targeted to 

Figure 1. Interactions scenario in mHealth
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internal patients/families within the healthcare to have 
conversation between patients/family within the same 
interest or health problem/illness. For example, patients 
with diabetes would be motivated to share his/her ex-
periences, learning, and knowledge with other diabetic 
patients. Constructive conversation and information 
from external or internal social networks should be 
captured for creating strategy, innovation, improving 
service and at the same time responds accurately.

In addition, the model accommodates dimension of 
mHealth into three categories as discussed in previous 
section (Figure 1). The model proposes that mHealth 
can be divided into mPersonal, mSocial, and mMedical. 
mPersonal refers to patient-self interaction. mPersonal 
derives functions of personal health activities that 
cover all personal health related activities in mHealth 
services as an individual (patient) which can directly 
or indirectly affect their health conditions. Activities 
in this category can be personal Identity (ID), personal 
Habits of patient (HB), Exercise activities (EX), Spiri-
tual and Emotional activities (SE), personal Health Plan 
(HP), personal Account information (AC), and so on. 
For instance, ID consists of personal information in 
the mHealth system such as name, address, phone no, 

email address, login ID, and password, where those 
information solely belong to personal and personal 
(patient self) is in control of the data. HB stands for 
daily habit of individual, which may consist of eating, 
sleeping, and any other personal habits that can affect 
personal health. The EX is routine exercise activities of 
the individual that may benefit when they are recorded 
in the systems. mPersonal will replace a conventional 
approach; instead of the health staffs inputting personal 
information into the systems, the customers themselves 
will do it on their own, empowering them.

Secondly, mSocial refers to managing patient-
patient interactions in Figure 1. mSocial enables indi-
viduals and the community as social health agents for 
others in mHealth systems. mSocial accommodates 
the concept of social network within mHealth services. 
Some activities in this category are conversations (CS), 
chatting, updating status, forums, wikis, blog, knowl-
edge management (KM), group knowledge, asking for 
a specific service (RS). Nowadays, people use social 
networks in daily life. Updating status in social networks 
is triggers conversation among circles of friends. Bring-
ing this scenario into mHealth services is an interesting 
issue and in fact challenging. For instance, patients with 

Figure 2. Proposed model of mHealth
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the same illness like diabetes may share their experi-
ences with other patients in social networks. Sharing 
in social networks may become a virtual supporting 
group that can enrich and strengthen their motivation 
to fight for better health. In fact, social networks also 
affect the relationship between healthcare provider and 
customers (patients).Therefore, embedding mSocial in 
mHealth is imperative.

Finally, mMedical refers to the interactions be-
tween healthcare/medical staffs with patients. In fact, 
mMedical is the core activity of mHealth, because it is 
where patients raise medical concerns through mobile 
devices and are responded by dedicated medical staffs 
overlooking mHealth services. mMedical proposes 
that patients can be involved in the medical care pro-
cess and medical decision-making in the mHealth 
scenario. Any medical queries from patients can be 
facilitated through the module available in mMedi-
cal. mMedical’s module may consist of examination 
(XM), mAppointment (MA), mPrescription (MP), and 
mTreatment (MT). XM is online consultation between 
patients and medical staffs and can lead to generation 
of electronic medical record (EMR) for the patients. 
It is a common service in many e-health initiatives; 
however, when there is empowerment or participation 
from patients in these processes of medical activities, 
the result of consultation can be accessed by patients 
directly, anytime and anywhere. For instance, many 
healthcare providers prevent patients from accessing 
their EMR. In fact, those patients are not able to track 
their medical history by themselves, whenever the 
patient needs consultation, the diagnosis will start 
from the beginning. mMedical should enable patients 
to have access over their medical records regarding their 
health status, condition, and history anywhere-anytime. 
The MP is another subset of EMR, which is another 
area in which the customers need to be empowered. 
Empowerment in MP will speed up the process of 
managing prescription, and customers will know how 
to consume their medication appropriately, as they are 
able to access and learn anytime-anywhere. In sum-
mary, participation and empowerment in mMedical 
can shift the role of a patient from recipient of care 
to partner of care. Access to knowledge and contents 
(EMR) will make patients more knowledgeable on 
their health conditions and issues.

In summary, the model is an application and a strat-
egy supported by smart mobile devices (smartphones 

or tablet computers) to accommodate customers’ par-
ticipation and interaction in healthcare processes by 
involving them as personal health actors, social health 
agents, and medical care partners.

FUTURE RESEARCH DIRECTIONS

The adoption of mHealth can be expected to improve 
interactions between customers (patients), and cus-
tomers with healthcare providers with the aims to 
improve customer service and prevent any dispute 
between a healthcare provider and its patients. The 
model is an alternative solution to healthcare provid-
ers to incorporate social networks in their healthcare 
systems. There are some issues for further studies on 
the proposed model. Firstly, mPersonal can be the 
first module to be tested for deployment since the data 
generated is less complex as it only involves data on 
personal health habit. Secondly, mSocial encourages 
patients to share and support other patients with their 
knowledge and experiences. From an organizational 
perspective, mSocial can be an effective marketing 
tool to promote services to customers. Also, mSocial 
can also be utilized as a place to capture ideas from 
customers. Further studies in developing listening tools 
will help healthcare organizations to better understand 
their customers’ needs. Thirdly, mMedical is the core 
of the mHealth’s system because critical data is stored 
in this module. It is important to decide which data can 
be shared with patients and which cannot. This issue 
needs to be carefully studied, including the related legal 
aspect. Although this study covers a broad-spectrum 
of issues across multiple domains, the four primary 
potential target groups for this study are:

1.  Customers (patients/patients’ family) who need 
to be informed, empowered, educated, and con-
nected with others to encourage information or 
knowledge sharing.

2.  Healthcare providers that are seeking for innova-
tive ways to improve their customer relationship, 
loyalty, trust, customer satisfaction, market 
leader, and any state of interactions.

3.  Government and policy makers who seek in-
novative healthcare solutions through mHealth 
services with less budget for their citizens.



Category: Medical Technologies

 M

Mobile Health (mHealth)

5612

4.  The researchers who need to fully understand 
the concept of healthcare business processes, 
technology, and the issues of each domain.

CONCLUSION

Managing relationships with customers is one of the 
key factors for healthcare providers to sustain their 
business in a competitive environment. mHealth 
embedded with social networks offers a new outlook, 
either from patient or healthcare point of view. Some 
important features of mHealth are delivery services 
though mobile platforms, information and knowledge 
sharing, patients as partner of care (active role of pa-
tients). An mHealth system developed based on our 
model should be able to generate value in each activity 
to provide good services to customers. Good services 
will generate values to customers as it contributes to 
create customers’ trust and loyalty.

mHealth services has multiple levels, from the low-
est level of digitizing health and medical records to the 
level where customers are empowered to interactively 
and actively participate in the processes. We address 
these multiple levels by segregating mHealth into three 
distinct categories: mPersonal, mSocial, and mMedical.

Finally, we are convinced that the discussion of 
Web 2.0 must be intensified by putting Web 2.0 into 
the global context of mHealth systems so that it will 
be easily adopted for healthcare providers. Though, 
accommodating the advantages of each model above 
will give the opportunity to improve the mHealth 
services that is expected to meet customers’ demand 
has become the concern of this study.
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KEY TERMS AND DEFINITIONS

Mobile Health (mHealth): Is an extension of elec-
tronic health (e-health) in which healthcare services can 
be accessed through smart mobile devices. The scope 
of mHealth is mobile personal (mPersonal), mobile 
social (mSocial), and mobile medical (mMedical).

Customer Empowerment: In healthcare is a 
principle to give customers (patients) more power in 
making decisions related to their health and to give 
them required authority to access or produce informa-
tion related to their health.

Electronic Health (e-Health): According to WHO 
(2005) is a cost effective and secure use of ICT in 
support of health and health related field, including 
healthcare service, health surveillance, health literature 
and health education, knowledge and research.

Health Information System (HIS): Refer to any 
system that captures, stores, manages or transmits 
information related to the health of individuals or 
the activities of organizations that work within the 
health sector. This definition incorporates things such 
as district level routine information systems, disease 
surveillance systems, and includes laboratory informa-
tion systems, hospital patient administration systems 
(PAS) and human resource management information 
systems (HRMIS).

Healthcare: Is the diagnosis, treatment, and pre-
vention of disease, illness, injury, and other physical 
and mental impairments in humans. Practitioners in 
medicine, optometry, dentistry, nursing, pharmacy, 
allied health, and other care providers deliver health 
care. It refers to the work done in providing primary 
care, secondary care, and tertiary care, as well as in 
public health.

Healthcare Business process: Is a set of activi-
ties which activity adds value to the customer. These 
are registration, patient care, discharge, marketing, 
and service.

Smartphone: Is a mobile phone built on a mobile 
operating system, with more advanced computing 
capability and connectivity than a feature phone.


