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Guest Editorial
Each human being is unique. This requires medical decisions,
practices, and products being tailored to the individual patient.
To allow good medical practices, it is necessary to know the
history and the genetic predisposition of individuals, as well as
their current lifestyle and daily routine. In some cases, the data
needed to assess the good functioning and evaluate the per-
formance of a human body can be even larger, e.g. with
elderly people, children, athletes, disabled people and people
who had health problems in the past. Personalized medicine
demands an increased focus on preparing pervasive healthcare
systems and applications deployed around users and capable
of remotely caring for them and improving their health and
well-being anywhere anytime. These systems and applications
require a sophisticated integration of microcircuit, medical
sensing, and wireless and mobile technologies. They largely
benefit users by decreasing the dependability on special

caregivers and eventually reducing healthcare expenses
through a more efficient use of healthcare resources and an
earlier detection of life-threatening emergency situations.
However, the realization of pervasive healthcare sets some
additional critical requirements, e.g. realtimeness and fault-
tolerance, and reliability, security and efficiency challenges
compared with traditional hospital-based systems. Exploita-
tion of Information and Communications Technologies as
well as Networking and Sensors Technologies will enable
cost-effective and efficient healthcare delivery, capable to deal
with physical and logical mobility of patients and devices.

This special issue consists of six papers. Each submission
underwent three rounds of review with at least three reviewers
per round. The selected papers cover different aspects of
wireless pervasive healthcare systems along which this special
issue has been organized, and range from modeling efforts of
the physical phenomena behind the intra/extra body commu-
nications to smartphone health applications based on commu-
nity interactions, including intelligent data collection tech-
niques based on the sensors embedded in the mobile devices
as well as transport approaches and systems for dispatching
the collected data.

The first paper entitled “Channel and Error Modeling for
Wireless Body Area Networks” by Saeed Rashwand and
Jelena Misic investigates the channel models and error perfor-
mance formalization for Wireless Body Area Networks
(WBANs). In the first phase of this work, the authors study
channel fading models for WBANs. In the second phase, they
survey the models which calculate the error performance
metrics in WBANs. Then, they select most appropriate error
models to design and develop the error performance evalua-
tion models for IEEE 802.15.6-based WBANs and show how
to integrate them with the error model in Medium Access
Control (MAC). Finally, they discuss integrated PHY and
MAC error performance in WBANs.

The second paper “Smart Collaborative Mobile System for
Taking Care of Disabled and Elderly People” by Sandra
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Sendra, Emilio Granell, Jaime Lloret, Joel J. P. C. Rodrigues
proposes a smart collaborative system based on the sensors
embedded in mobile devices. The system determines if a
person in a group that wears such devices has suffered an
incident or has a problem by looking into the group’s activity.
A reinforcement learning technique is used to ensure its accu-
racy when predicting an alarm before it happens and reduce
false positives. The authors provide somemeasurements show-
ing the decisions taken for several common cases and also
show the performance of the system when there is a medium
size group of disabled or elderly people through simulation.

In the third paper entitled “Energy-EfficientMotion Related
Activity Recognition on Mobile Devices for Pervasive
Healthcare”, Yunji Liang, Xingshe Zhou, Zhiwen Yu, and
Bin Guo present a method to recognize physical activity of
humans carrying a mobile phone while paying attention to
energy efficiency issues such as battery consumption due to
signal acquisition and computation workload. In their work
they propose a method to recognize physical activity based on
the use of a single tri-axial accelerometer tuned with a low
sampling frequency for the long-term activity monitoring in
addition to an algorithm supporting hierarchical recognition
scheme reducing the usage of time-consuming frequency-
domain features and adjusting the size of sliding window. The
main results of this paper claim effective energy expenditure
saves achieved while using the proposed method by extending
the battery time on activity sensing and recognition tasks.

The fourth paper “RCare: Extending Secure Health Care to
Rural Area Using VANETs” by Mrinmoy Barua, Xiaohui
Liang, Rongxing Lu, Xuemin (Sherman) Shen proposes an
incentive based delay tolerant long-term health care scheme,
which is capable of monitoring patient’s health status in a rural
area. It uses WBAN, WiFi, and VANETs technologies to
provide secure and fair data communication. Vehicles are
envisioned to be used in order to store, carry, and forward
the personal health information to the health-service-provider
located mostly at the city area following an opportunistic
routing. Cooperative vehicles are awarded with incentives
and good reputation so to guarantee fairness, make the whole
system improve network performance and encompass identity
based cryptography to ensure security and privacy during the
routing period by using short digital signature and pseudo-
identity. The evaluation of the scheme shows that the desired
level of security is attained while efficiently providing health
care to patients who reside in rural areas.

In the fifth paper “Hide-n-Sense: preserving privacy effi-
ciently in wireless mHealth”, Shrirang Mare, Jacob Sorber,
Minho Shin, Cory T. Cornelius, and David Kotz propose a
sensing protocol called Hide-n-Sense (HnS) specific to mHealth
network applications that enhances security and privacy features

at the link layer, mainly for the data communication between the
sensors and a mobile phone. It provides these features with low
energy overhead at sensor nodes. In mHealth applications it is
very important to preserve patient privacy and maintain data
integrity. The work presents three unique techniques to achieve
these important requirements with energy efficient communica-
tion. It uses an adaptive security technique that dynamically
modifies transmission overhead. In addition, it utilizes a MAC
striping method and an asymmetric resource requirement to
make the protocol strong in terms of security and privacy
properties. A prototype system has been implemented to exper-
imentally verify the feasibility of the proposed HnS protocol.

Mu Lin et al., in the last paper “BeWell+: Multi-dimensional
Wellbeing Monitoring with Community-guided User Feedback
and Energy Optimization” propose a mobile application named
BeWell+, for monitoring users’ behavior along three different
health dimensions: sleeping, physical activity and social inter-
action. BeWell+ automatically infers behavioral patterns using
sensors embedded in smartphones, introducing novel mecha-
nisms for an effective user behavior monitoring, namely com-
munity adaptive feedback and wellbeing adaptive energy allo-
cation. The system has been evaluated with a 27 person, 19 day
field trial. The obtained results indicate that BeWell+ operates
successfully on consumer-grade smartphones, but users under-
stand feedback and respond by taking steps towards leading
healthier lifestyles. Notably, the deployment allowed investi-
gating fundamental issues that may influence the design of
future generations of wellbeing mobile apps.
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