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Continuing health monitoring  
(CHM): new promises for management  
of chronic diseases?

Chronic diseases represent major health and economic 
threats around the world. An aging and expanding 
populations as well as high fat and/or poor diet represent 
some of the triggers of an increasing number of patients 
with chronic disorders. Diabetes and heart failure 
(HF), two diseases frequently related to hypertension, 
can illustrate this raise of chronic disorders. The rapid 
increase in diabetes mellitus prevalence is alarming, 
affecting all age groups across most ethno-geographical 
boundaries (Grundy et al. 2005, Meetoo et al. 2007, Wild 
et al. 2004, Wild and Forouhi 2007). Diabetes is associated 
with higher risk for developing micro-angiopathy and 
cardiovascular complications and to a major impact 
for healthcare economy (Cooper et al. 2001, Cooper 
and Johnston 2000). Heart failure (HF) is becoming 
increasingly common and more than 20 millions people 
worldwide are estimated to have heart failure (Rosamond 
et al. 2007). HF is a deadly and costly disorder, carrying 
an overall worse prognosis than cancer (Stewart et al. 

2001) and the economical impact of heart failure is also 
important (Dunlay et al. 2011, Stewart et al. 2002). To 
facilitate a real time disease management and to improve 
the detection of acute phases of patients with diabetes 
and HF, the needs for more continuous monitoring of 
vital signs, weight, symptoms and biomarkers is raising 
(Adamson 2006, Di et al. 2006, Kashem et al. 2006, Mazze 
et al. 2011, Penfornis et al. 2011). Continuous health 
monitoring (CHM) is based on the integration of mobile 
computing technologies and health to facilitate the 
communication of data among patients, physicians, and 
other health care workers (Bruls et al. 2009). CHM is also 
offering new promises for the monitoring of treatment 
efficiency and safety.

How innovative technologies and 
biomarkers integration can support CHM?

The attraction for CHM is growing because of our mod-
ern environment made of mobile devices and wireless 
communications but also because of the raise of nano-
technologies and biosensors. Our new wifi ‘biotope’ is 
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therefore a key feature to allow the continuing measure-
ment of vital parameters and biomarkers through various 
biosensors and to transfer the recorded/monitored data 
to the physician office and data centers. The recent pro-
gresses of the information and communication technol-
ogies allow also the physicians to monitor their patients 
through mobile message services or smartphone appli-
cations in different locations. The evolution of biosen-
sors is also playing a key role in the emergence of CHM. 
Biosensors are used in electronics-based medical equip-
ment to convert various forms of stimuli into electrical 
signals for analysis (Bruls et al. 2009). Biosensors advan-
tages include low-power integrated circuits, low-cost, 
nano-size, lightweight and intelligent communication 
nodes. Biosensors have been first developed to monitor 
parameters like temperature, humidity, pressure, wind 
direction and speed, illumination intensity, vibration 
intensity, sound intensity, power-line voltage, chemical 
concentrations or pollutant levels and are now designed 
for the continuous monitoring of vital body functions 
(Bruls et al. 2009). Recently, new biosensors have per-
mitted the integration of more biomarkers such as car-
diac biomarkers (troponin and natriuretic peptides) or 
glycaemia, which may leverage new applications for the 
care of patients with diabetes and heart failure and for 
monitoring the treatment efficiency. Thus, functional-
ized ZnO nanowire arrays based sensor are enhancing 
the wireless remote monitoring of glucose through (Ali 
et al. 2011). The development of specific optomagnetic 
biosensor for a rapid, high sensitivity and point-of-care 
test for cardiac troponin is offering new perspectives for 
the management of cardiovascular disorders (Dittmer et 
al. 2010). Interestingly, some new biosensors also consist 
in rapid integrated multiplexed immunoassays, based on 
actuated magnetic nanoparticles, and can provide new 
hopes for multi-factorial diseases of multi-marker strate-
gies (Bruls et al. 2009).

CHM: new hopes, new challenges

CHM is providing new hopes to the medical community 
and to politicians. CHM might contribute therefore to 
maintain stable chronic diseases like diabetes and heart 
failure but also reduce the number of visits to physicians’ 
offices and hospital stays and to improve treatment 
monitoring. CHM might also lead to a reduction of the 
transmission time of clinical alerts and early detection of 
acute phases of diseases. CHM is offering several other 
advantages like improving the connection between 
patients and physicians, stimulating more involvement 
and responsibility of the patients in their own care and 
decreasing some healthcare costs. However, multiple 
challenges are still paving the way of a prime time use for 
CHM. The first one is the need to provide education and 
training about these new technologies and their use to 
physicians and patients. Second, the success of CHM will 
rely on the motivation and compliance of the patients 
as well as on an efficient self-management to avoid 

potential human errors. Third, the analytical accuracy 
and the clinical value of the biomarkers and biosensors 
used for CHM initiatives will have to be confirmed. Lastly, 
the cost-effectiveness of CHM will have to be determined 
with large transversal studies.

In conclusion, the recent progresses of the informa-
tion and communication technologies, biosensors and 
nanotechnologies are triggering the use of continuing 
health monitoring. The development of efficient, accu-
rate and interactive solutions integrating biomarkers for 
continuing health monitoring might contribute to an 
improved care of some chronic diseases such as diabetes 
and heart failure and to enhance the monitoring of treat-
ment efficiency and safety. Nevertheless, several barriers 
like the validation of the analytical, clinical and economi-
cal performances remain to be broken before a broader 
community use.
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