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Description

[0001] The present invention relates to a communica-
tion system for monitoring the health status of a patient.
The present invention further relates to a communication
device and a method of monitoring the health status of
a patient.
[0002] Advances in sensor technology, electronics,
and communications have made it possible for physio-
logical characteristics of patients to be monitored even
when the patients are ambulatory and not in continuous,
direct contact with a hospital monitoring system. Person-
al health systems may consist of multiple connected de-
vices that collect and process data on a person’s health.
For example, a heart rate sensor device worn by the pa-
tient produces heart rate information and sends it to the
patient’s cellular phone via a wireless connection. For
example, U.S. Pat. No. 5,959,529 describes a monitoring
system in which the patient carries a remote monitoring
unit with associated physiological sensors. The remote
monitoring unit conducts a continuous monitoring of one
or more physiological characteristics of the patient ac-
cording to the medical problem of the patient, an example
being the heartbeat and its waveform.
[0003] Under prescribed conditions, the remote mon-
itoring unit contacts a central unit to communicate infor-
mation on the condition of the patient. For example, if the
remote monitoring unit determines that the monitored
physiological data suggests that the patient may be in
distress or in an emergency condition, it may immediately
and automatically transfer the monitored data to the cen-
tral unit over a cellular telephone or comparable commu-
nications device. The central unit automatically, or in con-
junction with medical personnel who are stationed at or
are in contact with the central unit, analyzes the data and
coordinates the provision of assistance to the patient
when necessary. Where the analysis of the transmitted
data indicates that there is no patient situation requiring
immediate attention, the data is stored and may also be
forwarded to
[0004] the patient’s physician so that treatments may
be altered.
[0005] While practicable, this approach may in some
cases be wasteful of the battery power of the remote
monitoring unit and require the expenditure of too much
data transfer time over the cellular telephone system with
its associated charges. The time of the medical personnel
may also be used inefficiently. Especially, today’s per-
sonal health systems may cause unnecessary panic to
a patient due to warning messages or warnings that the
connection between two devices is not available or not
properly available, while the patient’s medical status may
still be normal.
[0006] US 2005/0038332 describes a system for mon-
itoring physiological characteristics, such as blood glu-
cose levels, that prevents any negative consequence in
the operation of a monitor and/or infusion device as a
result of disorientation that may occur from waking from

slumber with a low blood glucose level.
[0007] There is a need for an improved approach to
the control of the behaviour of personal health care de-
vices and systems, especially by reducing the number
of warnings or warning messages sent to the patient or
to a care giving person, while maintaining or even im-
proving the monitoring of the patient’s medical status.
This increases the patient’s comfort and security and
thereby contributes to an even improved health status.
[0008] The above objective is accomplished by a com-
munication system and a communication device for mon-
itoring the health status of a patient, the communication
system comprising a communication device and a sensor
device, and the communication device comprising a first
communication interface for communication with the sen-
sor device and a second communication interface for
communication with a health care center, the communi-
cation device being able to generate a warning message
upon failure of the first communication interface and also
upon failure of the second communication interface,
wherein

- the communication device comprises a detection de-
vice for detecting a critical or non-critical health sta-
tus, and the generation of a warning message is pre-
vented if both the duration of failure of the second
communication interface is shorter than a time inter-
val and a non-critical health status is detected. Pref-
erentially, the generation of a warning message is
also prevented if the failure of the first communica-
tion interface begins and ends during a first time in-
terval and/or if the failure of the second time interval
and a non-critical health status is detected. Prefer-
entially, the generation of a warning message is also
prevented if the failure of the first communication in-
terface begins and ends during a first time interval
and/or if the failure of the second communication in-
terface begins and ends during a second time inter-
val. The generation of the warning message upon
failure of the first communication interface can also
be done inside the sensor device. In this case, the
generation of the warning message by the commu-
nication device can be regarded as the transmittal
(modified or not modified) of the warning message
generated by the sensor device. If the condition for
suppressing the warning message or for preventing
the presentation of the warning message to the pa-
tient and/or a care giving person is met, the warning
message will not be transmitted to the patient and/or
the care giving person.

[0009] In the context of the present invention, the terms
"user" and "patient" are used almost synonymously. Fur-
thermore, in the context of the present invention, the
terms "status" and "health status" are used almost syn-
onymously. The main application of the inventive com-
munication device and communication system is directed
to a health care application (the monitoring of the health

1 2 



EP 2 023 800 B1

3

5

10

15

20

25

30

35

40

45

50

55

status), but the main application may also be the moni-
toring of the well-being status of a user (or a patient).
[0010] An advantage of the communication system
and the communication device according to the present
invention is that it is possible to reduce the number of
warnings or warning messages emitted towards the pa-
tient. A warning or a warning message may disturb the
patient especially in the case where the patient is an eld-
erly person who might get into a situation of panic upon
receiving the warning message. Especially in the case
where the emission of a warning towards the patient does
not contribute to a better monitoring of the patient’s health
or where the emission of a warning towards the patient
only slightly reduces the monitoring coverage (e.g. in
terms of time intervals without monitoring available), it is
advantageous according to the present invention to pre-
vent the notification of the patient. The warning message
can also be sent to a care giving person or a supervising
professional. A scenario can be envisioned according to
the present invention, where the communication device
not only presents its warning to the patient but also sends
the warning via the second communication interface to
the health centre.
[0011] These warnings can be used to monitor the use
of the system and see if patients need help with their
system. These warnings can also be (optionally) sup-
pressed if the failure of the first communication interface
does not hamper the actual transmission of data. It is
also possible that a status overview (e.g. once per day
or per week) of all communication issues in the commu-
nication system is sent to the health centre or the care
giving person. The health centre can then contact pa-
tients with a comparably high number of communication
issues or problems.
[0012] For example, a heart rate sensor used as the
sensor device according to the present invention produc-
es a heart rate value every 10 seconds and sends these
values towards the communication device, e.g. a mobile
telephone, a pager, a cell phone or the like. In this ex-
ample, an application inside the communication device
processes the received heart rate values and informs a
health care center about this, especially via a GPRS con-
nection (General packet radio system) and/or via a UMTS
connection (universal mobile telephone system) and/or
via a WCDMA connection and/or via a CDMA connection
(code division multiple access) and/or via a 4G connec-
tion (fourth generation mobile network) and/or via a WAN
connection (wide area network). In case the wireless con-
nections between the devices of the personal health care
system become unavailable (i.e. break), this can easily
be detected by the communication device and/or by the
sensor device. In turn, it is also comparably easy to inform
a user of these devices, e.g. by means of a beep or by
the blinking of an LED or by another message channel.
[0013] According to the invention, a notification of the
patient or the user of the communication device and/or
the sensor device is not given in all cases of such a break-
down of a communication link.

[0014] One example of such a situation concerns the
communication between the sensor device and the com-
munication device via the first communication interface.
Only if the communication device does not receive data
on the patient’s health status with the desired frequency
(i.e. defining a first time interval), an alarm or a warning
message is emitted towards the user. In other cases, i.e.
when the communication device receives the heart rate
values, such an alarm message or warning message is
suppressed or at least the transmission of such a warning
message towards the user or notification of the user is
prevented. In the example given, where the sensor de-
vice produces a heart rate value every 10 seconds (i.e.
the first time interval) and sends these values towards
the communication device, an alarm (warning message
related to connectivity) will only be emitted towards the
user or the patient if the communication between the sen-
sor device and the communication device is interrupted
such that at least one transmission of a heart rate value
(within the exemplary frequency or transmission pattern
of every 10 seconds) is omitted. Of course, in another
situation, e.g. when the health status detected is danger-
ous or is likely to be or become dangerous, a warning
message will be sent, i.e. the warning message is not
suppressed.
[0015] The desired frequency (i.e. the first time inter-
val) with which the communication device needs to re-
ceive data on the patient’s health status or other infor-
mation (e.g. the user’s environment, the ambient tem-
perature, the ambient air pressure, the current activity
and/or posture of the patient and/or the application that
is used, like fitness application, intensive care applica-
tion) detected by the sensor, can be a threshold value
which can be (?) adjusted by the patient and/or by the
environment and/or by the health care centre. The
threshold value will probably include a jitter component.
This means that the measurements and/or the data that
should be sent/received at a certain interval by different
devices will have time differences due to unwanted var-
iation in the internal clocks of the devices. Therefore, the
threshold value preferably takes into account a certain
tolerance time span (called jitter time), i.e. a deviation of
the first time interval. The threshold value (determining
the first time interval) preferably also comprises other
components, based e.g. on the situation of the user/the
patient; e.g. for a fitness application, the threshold value
(i.e. the first time interval) might be larger than for an
intensive care patient application. Furthermore, the
threshold can be adjusted dynamically, e.g. when the
situation is more dangerous or the health status of the
patient becomes worse.
[0016] The same approach can apply (as one alterna-
tive of the present invention) to the communication be-
tween the communication device and the health center
over the second communication interface. The second
time interval also depends on the parameters determin-
ing the first time interval, but the third time interval can
be different from the first time interval, i.e. the threshold
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value can be different.
[0017] Another example of such a situation concerns
the communication between the communication device
and the health care center over the second communica-
tion interface. Only in the situation where the communi-
cation device recognises that the patient’s health is not
normal (or that there is a certain probability that the pa-
tient’s health is in a given risk range) and the communi-
cation link over the second communication interface is
disturbed, a warning message is emitted towards the pa-
tient. A further warning message can be emitted accord-
ing to the present invention if the duration of failure of the
second communication interface is longer than a time
interval or if the failure of the second communication in-
terface begins and ends during a second time interval.
[0018] According to the present invention, it is prefer-
able that the communication device comprises a posi-
tioning device for determining the position of the commu-
nication device. For the purposes of the present inven-
tion, all conventionally known positioning devices can be
used, either alone or in combination with one another.
For example, it is possible to equip the communication
device with a GPS positioning device (Global positioning
system), or with a GALILEO positioning device, or with
a positioning device detecting the position of the com-
munication device by gauging the signal strength of dif-
ferent base stations of a cellular mobile telephone net-
work.
[0019] The present invention also includes a sensor
device for monitoring the health status of a patient and
for use with a communication device and/or a communi-
cation system according to the present invention, the
sensor device being provided for generating a sensor
signal that is transmitted via the first communication in-
terface to the communication device, the sensor signal
comprising implicit health information as to whether the
health status is critical or not. Implicit health information
according to the present invention is an indication con-
tained (implicitly) in the sensor signals transmitted to-
wards the communication device whether the health sta-
tus or medical status is normal (relative to the patient’s
condition, e.g. after a heart attack or the like), i.e. non-
critical, or whether the medical or health status is not
normal in the sense that either immediate action should
be taken or in the sense that at least a state of increased
alertness or vigilance (without immediate action having
to be taken) is suggested by the information contained
in the sensor signal. Therefore, an analysis of the sensor
signals has to be done in order to extract the implicit
information regarding the medical status out of the sensor
signals. This can, for example, be done by simply com-
paring the values received in the communication device,
e.g. the values representing the heart rate of the patient,
with threshold values. This can also be done by complex
mathematical analysis taking into account previous
(stored) transmitted values, where the mathematical
analysis represents a model of the normal or abnormal
behaviour of the patient. Of course, further aspects can

be taken into account, e.g. the patient’s medical history,
information from other sensors and/or sensor devices,
e.g. about the user or his environment. The analysis of
the sensor signals can be done inside a detection device
located in the communication device. The detection de-
vice can especially be provided in the form of a software
module inside the communication device.
[0020] According to the present invention, it is possible
that the communication system comprises a plurality of
sensor devices connected to the communication device.
Nevertheless, as an exemplary embodiment of the in-
vention, the communication system described in the fol-
lowing has only one sensor device.
[0021] One advantage of performing the analysis of
the sensor signals in order to extract health information
is that the health information does not have to be trans-
mitted in addition to the sensor signals. This limits the
need for bandwidth over the first communication inter-
face. Furthermore, this embodiment allows for a higher
degree of flexibility in analysing the sensor signals, e.g.
the thresholds can be more easily adjusted, especially
on demand of the health care center.
[0022] According to another embodiment of the sensor
device for monitoring the health status of a patient and
for use with a communication device and/or a communi-
cation system according to the present invention, the
sensor device comprises the ability to perform the anal-
ysis of the sensor signals. For this purpose , the sensor
device according to the other embodiment generates a
sensor signal that is transmitted via the first communica-
tion interface to the communication device, the sensor
signal comprising explicit health information as to wheth-
er the health status is critical or not. Therefore, the de-
tection device inside the communication device only has
to keep track of the explicit health information transmit-
ted. This reduces the complexity of the communication
device, especially if a complicated analysis of the sensor
signals has to be performed requiring calculating and/or
processor power that cannot be assumed to be present
in a standard communication device, e.g. a mobile
phone.
[0023] The present invention also includes a method
of monitoring the health status of a patient, in which meth-
od a communication device and a sensor device are
linked via a first communication interface, which commu-
nication device comprises a second communication in-
terface for communication with a health care center,
wherein, in a first step, a sensor signal is transferred to
the communication device via the first communication
interface, the sensor signal comprising health informa-
tion as to whether the health status is critical or not, and
the communication device is able to generate a warning
message upon failure of the first communication interface
and also upon failure of the second communication in-
terface, and wherein

- in a second step the health status is detected via the
sensor devices and the generation of a warning mes-
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sage is prevented if both the duration of failure of the
second communication interface is shorter than a
time interval and a non-critical health status is de-
tected. Preferentially, in the second step the gener-
ation of a warning message is also prevented if the
failure of the first communication interface begins
and ends during a first time interval and/or if the fail-
ure the second communication interface begins and
ends during a second time interval. Thereby, the in-
teractions of the communication system with the user
or the patient in case of failure or disturbances of the
first and/or second communication interface can be
reduced as far as possible in situations where the
patient is not exposed to serious health risks. This
also improves the overall behavior of the communi-
cation device and/or communication system, e.g. in
terms of a longer battery life and less radiation emit-
ted by the communication device.

[0024] Further, according to the present invention, it is
preferred that the warning message is a message that is
recognizable by the patient. E.g., the warning message
can consist of a beep, LED-blinking, a vibration message
or another optical and/or acoustical and/or haptic mes-
sage.
[0025] In a preferred embodiment of the method ac-
cording to the present invention, the time interval is dy-
namically adjustable. This enables a very flexible reac-
tion on a multitude of different situations, e.g. health deg-
radation, weather changes and the like.
[0026] According to a preferred embodiment of the
present invention, the sensor device senses the heart
rate of the patient and/or the blood pressure of the patient
and/or the temperature of the patient and/or the breathing
rate of the patient and/or the ECG (electrocardiogramm)
of the patient and/or the motion of the patient and/or the
galvanic skin response of the patient and/or the oxygen
level of the patient and/or the blood flow of the patient
and/or the acidity of the patient and/or the glucose level
of the patient as an indication of the health status of the
patient. Furthermore, it is possible according to the
present invention that other medical or physiological pa-
rameters are sensed, e.g. the blood pressure, the tem-
perature of the patient, physiological, psychological pa-
rameters or parameters of a user’s environment, e.g.:
current activity, posture, stress level, ambient tempera-
ture, weather conditions, emotional state, etc. This has
the advantage that the communication system can be
used very flexibly and universally.
[0027] In a preferred embodiment of the method ac-
cording to the present invention, the communication de-
vice monitors the signal strength of the second commu-
nication interface, and in case of the detection of a com-
paratively low signal strength, the patient is guided to-
wards a first area with a sufficient signal strength. Ad-
vantageously, this enables a patient equipped with the
inventive communication system and with the inventive
communication device to be more effectively monitored

and therefore better protected against health degrada-
tions.
[0028] In a further preferred embodiment of the method
according to the present invention, the communication
device stores at least one second area with a compara-
tively low signal strength, and the communication device
detects whether the communication device is positioned
inside the second area, and, if so, the patient is guided
towards a first area with a sufficient signal strength. Very
advantageously, this leads to a still better and more se-
cure behavior of the inventive communication system
and an inventive communication device. According to the
present invention, it is also possible that the communi-
cation device periodically validates or updates the sec-
ond areas (black zones) and uploads the detected up-
dates or further second areas to a server (or a commu-
nication center).
[0029] These and other characteristics, features and
advantages of the present invention will become appar-
ent from the following detailed description, taken in con-
junction with the accompanying drawings, which illus-
trate, by way of example, the principles of the invention.
The description is given by way of example only, and
should not be construed as limiting the scope of the in-
vention. The reference figures quoted below refer to the
attached drawings.

Figure 1 illustrates schematically an inventive
communication system, i.e. an inven-
tive communication device and an in-
ventive sensor device connected to
a health care center.

Figures 2 and 3 illustrate schematically the behav-
iour of the inventive communication
system and the inventive communi-
cation device in the situation where
a communication link failure occurs.

[0030] The present invention will be described with re-
spect to particular embodiments and with reference to
certain drawings, but the invention is not limited thereto
but only by the claims. The drawings described are only
schematic and are nonlimiting. In the drawings, the size
of some of the elements may be exaggerated and not
drawn to scale for illustrative purposes.
[0031] Where an indefinite or definite article is used
when referring to a singular noun, e.g. "a", "an", "the",
this includes a plural of that noun unless something else
is specifically stated.
[0032] Furthermore, the terms first, second, third and
the like in the description and in the claims are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
It is to be understood that the terms so used are inter-
changeable under appropriate circumstances and that
the embodiments of the invention described herein are
capable of operation in other sequences than described
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or illustrated herein.
[0033] Moreover, the terms top, bottom, over, under
and the like in the description and the claims are used
for descriptive purposes and not necessarily for describ-
ing relative positions. It is to be understood that the terms
so used are interchangeable under appropriate circum-
stances and that the embodiments of the invention de-
scribed herein are capable of operation in other orienta-
tions than described or illustrated herein.
[0034] It is to be noticed that the term "comprising",
used in the present description and claims, should not
be interpreted as being restricted to the means listed
thereafter, it does not exclude other elements or steps.
Thus, the scope of the expression "a device comprising
means A and B" should not be limited to devices consist-
ing only of components A and B. It means that with re-
spect to the present invention, the only relevant compo-
nents of the device are A and B.
[0035] In Figure 1, an inventive communication system
10, i.e. an inventive communication device 20 and an
inventive sensor device 30, is connected to a health care
center 50. The connection between the communication
device 20 and the sensor device 30 is established via a
first communication interface 21 of the communication
device 20 (and a corresponding communication interface
on the side of the sensor device 30).
[0036] In Figure 1, the communication link over the first
communication interface 21 (i.e. between the communi-
cation device 20 and the sensor device 30) is also re-
ferred to by means of reference numeral 21. The con-
nection between the communication device 20 and the
health care center 50 is established via a second com-
munication interface 22 of the communication device 20
(and a corresponding communication interface on the
side of the health care center 50). In Figure 1, the com-
munication link over the second communication interface
22 (i.e. between the communication device 20 and the
health care center 50) is also referred to by means of
reference numeral 22. The first communication link 21 is
very preferably a wireless communication link, e.g. a
BLUETOOTH communication link, or a RFID (radio fre-
quency identification) communication link, or a DECT
(digital enhanced cordless telephony) communication
link or a ZigBee communication link or a WiFi communi-
cation link or a Wmax communication link. The second
communication link 22 is almost imperatively a wireless
communication link, and very preferably a communica-
tion link using a wireless communication infrastructure
40, e.g. a mobile telephone network. In this case, where
a wireless communication infrastructure 40 is used, the
health care center 50 is usually connected to this com-
munication infrastructure 40 by means of a third commu-
nication link 45. This third communication link 45 can also
be a wireless communication link but usually will be a
wired communication link between the communication
infrastructure 40 and the health care center 50. Prefera-
bly, the second communication link 22 is a GPRS (gen-
eral packet radio system) communication link or a GSM

(global system for mobile telecommunication) communi-
cation link or a UMTS (universal mobile telephone sys-
tem) communication link. It is also possible that the sec-
ond communication link 22 is a wired communication link,
e.g. between the communication device 20 as a station-
ary device and the health care center 50. This configu-
ration can be used e.g. for monitoring "mobile" patients
in their home environment, the patients carrying the sen-
sor device 30 on the body and there is a wireless con-
nection between the sensor device and the (stationary)
communication device 20, e.g. a dedicated personal
computer in the home. A warning message could be giv-
en if the patient goes out of the range of the wireless
communication link with the stationary communication
device 20. This warning should also be given on the sen-
sor device 30 or sensor devices 30. Of course, this warn-
ing can be suppressed if the failure begins and ends dur-
ing the first time interval.
[0037] The sensor device 30 is usually worn by or at-
tached to a patient (not depicted). The sensor device 30
comprises at least a sensor means (not depicted) for de-
termining a physiological parameter of the patient, e.g.
the heart rate, the blood pressure or another physiolog-
ical parameter. Therefore, the sensor means comprises
for example one or a plurality of electrodes and/or one
or a plurality of pressure sensors and/or one or a plurality
of temperature sensors. The sensor device 30 also com-
prises a communication interface corresponding to the
first communication interface 21 of the communication
device 20 for providing the first communication link 21.
Furthermore, the sensor device 30 comprises connection
means (not depicted) for connecting the sensor means
with the communication interface, as well as control
means (not depicted) and a power supply (not depicted).
[0038] The communication device 20 is usually carried
by the patient, e.g. in a trouser pocket, in a handbag, in
a rucksack, in a bag, case or suitcase or in another car-
rying means, or it can be part of objects worn or carried
by the patient, e.g. a watch, a necklace or the like. This
means that the communication device 20 is usually spa-
tially separated from the sensor device 30, but usually
within a certain perimeter of the sensor device 30 of less
than a few meters or less than a few tens of meters or
less than a few hundreds of meters. Very preferably, the
communication device 20 is provided as a mobile tele-
phone or as a PDA (personal digital assistant) or as a
laptop computer or as another portable communication
device 20, but it can also be a stationary device.
[0039] The inventive communication system 10, the
inventive communication device 20 and the inventive
sensor device 30 aim at providing the possibility to mon-
itor the health status of the patient in a very cost-efficient,
energy-efficient, inexpensive and comfortable manner.
To this end, at least one physiological parameter of the
patient is monitored by means of the inventive health
care communication system 10. In the following, the de-
scription of the health care communication system 10 is
based primarily on the monitoring of the heart rate, but
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it is to be understood that other physiological parameters
can also be monitored alternatively or cumulatively to the
heart rate or another physiological parameter.
[0040] The heart rate, as an example of a physiological
parameter to be monitored by the inventive system, is
measured, or detected, by the sensor device 10 contin-
uously or discontinuously. The values or data containing
the heart rate information are transmitted via the first
communication link 21 to the communication device 20
as a sensor signal 35. The sensor signal 35 is received
and processed in the communication device 20 by suit-
able control means (not depicted). From the sensor sig-
nal 35 or from the raw data of the heart rate measure-
ments, information evaluating or judging the health status
of the patient can be derived. The result of this evaluation
is hereinafter called health information. The determina-
tion of the health information implies e.g. the comparison
of the currently measured or previously measured heart
rate with certain threshold values, the tracking of the rate
of change of the heart rate or the application of a math-
ematical model of a normal or abnormal development of
the heart rate.
[0041] The determination of the health information can
either be effected inside the sensor device 30 and/or in-
side the communication device 20. If the health informa-
tion is determined inside the sensor device 30 (second
variant), it is possible to transmit the health information
as explicit health information (as the sensor signal 35 or
at least as part of the sensor signal 35) towards the com-
munication device 20. If the health information cannot be
determined inside the sensor device 30 (first variant), it
is only possible to transmit (as the sensor signal 35 or at
least as part of the sensor signal 35) the current heart
rate towards the communication device 20, where the
information content of the heart rate signal (i.e. the infor-
mation content of the sensor signal 35) - possibly together
with knowledge of the previously measured heart rate -
gives access to the health information, which means that
in this case the health information is contained in an im-
plicit form in the sensor signal 35.
[0042] In both variants of the inventive communication
system 10, the communication device 20 further com-
prises a detection device 26 which can for example take
the form of a physical circuit or part of a circuit, or a soft-
ware module or a combination of software and hardware.
In the first variant of the inventive communication device
20 or communication system 10 (where the health infor-
mation is provided in the sensor signal 35 in its implicit
form), the detection device 26 extracts from the sensor
signal 35 (as raw data) the health information by effecting
the above mentioned evaluation. In the second variant
of the inventive communication device 20 or communi-
cation system 10 (where the health information in its ex-
plicit form is part of the sensor signal 35 transmitted to
the communication device 20), the detection device 26
has access to the health information by using the trans-
mitted explicit health information.
[0043] If a failure of the first communication link 21 or

the second communication link 22 occurs, it is possible
for the inventive communication system 10 to emit a
warning message 25 towards the patient or the user of
the communication device 20. The warning message can
be an acoustic message (e.g. a beep) and/or an optic
message (e.g. LED blinking) and/or a haptic message
(e.g. a vibration message). The emission of a warning
message 25 is very useful in the case where monitoring
the health of the patient is seriously affected by a mal-
function, leading to the loss of information regarding the
health status of the patient. On the other hand, in situa-
tions where the monitoring of the health status of the
patient is not or only unsubstantially reduced, the emis-
sion of a warning message 25 may cause unnecessary
panic, disconcertment and discomfort to the patient. Fur-
thermore, the emission of a warning message 25 leads
to a higher energy consumption at least of the commu-
nication device 20, which in turn means a shorter battery
life time and hence a reduction in comfort of the user.
[0044] Therefore, according to the present invention,
the generation of a warning message 25 is prevented at
least if the duration of failure of the first communication
interface 21 begins and ends during a first time interval
or if both the duration of failure of the second communi-
cation interface is shorter than a time interval and a non-
critical health status is detected.
[0045] In Figures 2 and 3, this behavior of the inventive
communication system 10 and the inventive communi-
cation device 20 is schematically depicted. Figure 2 con-
cerns the failure of the first communication link 21 and
Figure 3 concerns the second communication link 22. A
failure of the second communication link 22 can alterna-
tively be processed according to Figure 1 by applying a
second time interval instead of the first time interval.
[0046] In Figure 2, on a time axis 70, a succession of
a multitude of first time intervals 71 are schematically
represented. This succession of first time intervals 71
correspond to a plurality of points in time 71’. According
to the present invention, the first communication link 21
or the transmission of the sensor signal 35 is provided
such that at all these points in time 71’ the reception of
the (current) sensor signal 35 is expected by the com-
munication device 20. The emission of a warning mes-
sage 25 to the patient is suppressed if there is a failure
81 of the first communication link 21 or of the first com-
munication interface 21 which falls only in between the
points in time 71’ but does not disturb the transmission
of the sensor signal 35 at the specified points in time 71’.
This is schematically represented on the left hand side
of Figure 2, where a failure 81 of the first communication
link 21 occurs but the transmission of the sensor signal
35 at the points in time 71 is not disturbed. On the right
hand side of Figure 2, an example of a failure 81 of the
first communication link 21 is shown where the transmis-
sion of the sensor signal 35 at the specified points in time
71’ is disturbed. In this situation, the communication sys-
tem 10 detects a loss in monitoring coverage of the pa-
tient, resulting in the emission of a warning message 25
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(right hand side of Figure 2). For example, the first time
interval 71 corresponds to 10 seconds, i.e. every 10 sec-
onds a value of the heart rate is expected by the com-
munication device 20. This means that a failure 81 of the
first communication link 21 can last for a period of e.g.
about 6 or about 8 or about 9 seconds, provided that no
transmission of the sensor signal 35 at the specified
points in time 71’ is disturbed. This also means that e.g.
a failure 81 of the first communication link 21 of about I
second or about 2 seconds at one of the specified points
in time 71’ will result in the emission of a warning mes-
sage. Of course, the first time interval 71 can be set to a
different time span than about 10 seconds, e.g. about 20
second or about 30 seconds. Furthermore, the first time
interval 71 can be set dynamically, e.g. depending on the
detected health status of the patient.
[0047] In Figure 3, on a time axis 70, two examples of
a second time interval 72 are schematically represented.
The emission of a warning message 25 to the patient is
suppressed if there is a failure 82 of the second commu-
nication link 22 or of the second communication interface
22 which does not last sufficiently long. This is schemat-
ically represented on the left hand side of Figure 3, where
a failure 82 of the second communication link 22 occurs,
but it does not last long enough to emit a warning mes-
sage 25 to the patient. It is to be understood that this
behavior (represented on the left hand side of Figure 3)
presupposes that the health information does not indicate
an abnormal health status of the patient. If such an ab-
normal health status is indicated by the health informa-
tion, a warning message 25 is emitted by the communi-
cation device 20. On the right hand side of Figure 3, an
example of a failure 82 of the second communication link
22 is shown, where the duration of that failure exceeds
the time interval 72, thus leading to the emission of a
warning message 25. In this situation, the communication
system 10 or the health care center 50 detects a loss in
monitoring coverage of the patient, resulting in the ne-
cessity of the emission of a warning message 25 (right
hand side of Figure 3). The time interval 72 can either be
set statically (e.g. to about 30 minutes or about 5 hours)
or can be set so as to be dynamically adjustable, espe-
cially dependent on the health status of the patient. It is
also possible that the health care center sets the time
interval 72. Furthermore, it is also possible according to
the present invention that the time interval 72 is set to a
very large value such that the warning message 25 is
only emitted in cases where the health status is abnormal
or critical.
[0048] In a preferred variant or embodiment of the
present invention, the communication device 20 contin-
uously monitors the signal strength of the second com-
munication link 22 (e.g. of the GPRS-Network as an ex-
ample of the network infrastructure 40 in Figure 2). It is
possible then that it is concluded that the reason for a
failure 82 of the second communication interface 22 is
not a breakdown of the GPRS-System, but rather the
communication device 20 entering a zone of no (or weak)

coverage (so-called black zone). In that case, the signal
strength-monitoring device (not depicted) inside commu-
nication device 20 may advise the patient or the user of
the communication system 10 to go back to an area of
better signal strength. It is also possible, in a further em-
bodiment of the present invention, that the communica-
tion device 20 is equipped with a position device 27 for
determining the position of the communication device 20.
Thereby, it is possible to build and store a map of the
black zones such that the patient can be guided to the
closest area with a higher signal strength, especially in
cases where the health information indicates that the
health status of the patient is no longer normal or that it
is likely to degrade. In a still further embodiment of the
present invention, it is also possible that zones of no or
weak signal strength of the second communication link
22 are initially stored inside a memory (not depicted) of
the communication device 20 or that such information is
downloaded from a service provider. The information on
the black zones can be gathered by means of feedback
information of a multitude of users of the second com-
munication link 22. It is also possible that the black zones
are different for different models of the communication
device 20.

Claims

1. Communication device (20) for monitoring the status
of a user (60), the communication device (20) com-
prising a first communication interface (21) for com-
munication with a sensor device (30) and comprising
a second communication interface (22) for commu-
nication with a health care center (50), the commu-
nication device (20) being able to generate a warning
message (25) upon failure of the first communication
interface (21) and also upon failure of the second
communication interface (22), wherein

- the communication device (20) comprises a
detection device (26) for detecting a critical or a
non-critical status characterized in that the
generation of the warning message (25) upon
failure of the second communication interface
(22) is prevented if both
- the duration of the failure (82) of the second
communication interface (22) is shorter than a
time interval (72) and
- a non-critical status is detected.

2. Communication device (20) according to claim 1,
wherein the generation of a warning message (25)
upon failure of the first communication interface (21)
is prevented if the failure (81) of the first communi-
cation interface (21) begins and ends during a first
time interval (71) and/or the generation of the warn-
ing message (25) upon failure of the second com-
munication interface (22) is prevented if the failure
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(82) of the second communication interface (22) be-
gins and ends during a second time interval.

3. Communication device (20) according to claim 1,
wherein the time interval is dynamically adjustable.

4. Communication device (20) according to claim 2,
wherein the first time interval and/or the second time
interval is/are dynamically adjustable.

5. Communication device (20) according to claim 1,
wherein the communication device (20) comprises
a positioning device (27) for determining the position
of the communication device (20).

6. Communication system (10) for monitoring the sta-
tus of a user (60), comprising a communication de-
vice (20) according to claim 1 and comprising a sen-
sor device (30), wherein the first communication in-
terface is an interface for communication with the
sensor device (30).

7. Communication system (10) according to claim 6,
wherein the sensor device (30) is provided for gen-
erating a sensor signal (35) transmitted via the first
communication interface (21) to the communication
device (20), wherein the sensor signal (35) compris-
es implicit health information as to whether the status
is critical or not, wherein the implicit health informa-
tion is information regarding the status, which has to
be extracted out of the sensor signal.

8. Communication system (10) according to claim 6,
wherein the sensor device (30) is provided for gen-
erating a sensor signal (35) transmitted via the first
communication interface (21) to the communication
device (20), wherein the sensor signal (35) compris-
es explicit health information as to whether the status
is critical or not.

9. Method of monitoring the status of a user (60), in
which method a communication device (20) and a
sensor device (30) are linked via a first communica-
tion interface (21), which communication device (20)
comprises a second communication interface (22)
for communication with a health care center (50),
wherein
in a first step, a sensor signal (35) is transferred to
the communication device (20) via the first commu-
nication interface (21), the sensor signal (35) com-
prising health information as to whether the status
is critical or not, and
the communication device (20) is able to generate a
warning message (25) upon failure of the first com-
munication interface (21) and also upon failure of the
second communication interface (22), and wherein

- in a second step, the status is detected via the

sensor device (30) and the generation of the
warning message (25) upon failure of the sec-
ond communication interface (22) is prevented
if both
- the duration of the failure (82) of the second
communication interface (22) is shorter than a
time interval (72) and
- a non-critical status is detected.

10. Method according to claim 9, wherein the sensor de-
vice (30) senses the heart rate of the user (60) and/or
the blood pressure of the user (60) and/or the tem-
perature of the user (60) and/or the breathing rate
of the user (60) and/or the ECG (electrocardiogram)
of the user (60) and/or the motion of the user (60)
and/or the galvanic skin response of the user (60)
and/or the oxygen level of the user (60) and/or the
blood flow of the user (60) and/or the acidity of the
user (60) and/or the glucose level of the user (60)
as an indication of the status of the user (60).

11. Method according to claim 9, wherein the health in-
formation is implicit and, after the second step of the
method, a detection device (26) detects the status
of the user (60) from the implicit health information
by applying a detection algorithm.

12. Method according to claim 9, wherein the health in-
formation is explicit and the explicit health informa-
tion is generated inside the sensor device (30) before
the second step of the method, the sensor device
(30) detecting the status of the user (60) by applying
a detection algorithm.

13. Method according to claim 9, wherein the communi-
cation device (20) monitors the signal strength of the
second communication interface (22), and in case
of the detection of a comparatively low signal
strength, the user (60) is guided towards a first area
with a sufficient signal strength.

14. Method according to claim 9, wherein the communi-
cation device (20) stores at least one second area
with a comparatively low signal strength, and the
communication device (20) detects whether the
communication device (20) is positioned inside the
second area and, if so, the user (60) is guided to-
wards a first area with a sufficient signal strength.

Patentansprüche

1. Kommunikationseinrichtung (20) zur Überwachung
des Zustands eines Benutzers (60), wobei die Kom-
munikationseinrichtung (20) eine erste Kommunika-
tionsschnittstelle (21) zur Kommunikation mit einer
Sensoreinrichtung (30) und eine zweite Kommuni-
kationsschnittstelle (22) zur Kommunikation mit ei-
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nem Gesundheitszentrum (50) umfasst, wobei die
Kommunikationseinrichtung (20) bei Ausfall der er-
sten Kommunikationsschnittstelle (21) und auch bei
Ausfall der zweiten Kommunikationsschnittstelle
(22) eine Warnmeldung (25) erzeugen kann, wobei

- die Kommunikationseinrichtung (20) eine De-
tektoreinrichtung (26) zum Detektieren eines kri-
tischen oder eines unkritischen Zustands um-
fasst, dadurch gekennzeichnet, dass die Er-
zeugung der Warnmeldung (25) bei Ausfall der
zweiten Kommunikationsschnittstelle (22) ver-
hindert wird, wenn sowohl
- die Dauer des Ausfalls (82) der zweiten Kom-
munikationsschnittstelle (22) kürzer als ein Zeit-
intervall (72) ist als auch
- ein unkritischer Zustand detektiert wird.

2. Kommunikationseinrichtung (20) nach Anspruch 1,
wobei die Erzeugung einer Warnmeldung (25) bei
Ausfall der ersten Kommunikationsschnittstelle (21)
verhindert wird, wenn der Ausfall (81) der ersten
Kommunikationsschnittstelle (21) während eines er-
sten Zeitintervalls anfängt und endet, und/oder die
Erzeugung der Warnmeldung (25) bei Ausfall der
zweiten Kommunikationsschnittstelle (22) verhin-
dert wird, wenn der Ausfall (82) der zweiten Kom-
munikationsschnittstelle (22) während eines zweiten
Zeitintervalls anfängt und endet.

3. Kommunikationseinrichtung (20) nach Anspruch 1,
wobei das Zeitintervall dynamisch einstellbar ist.

4. Kommunikationseinrichtung (20) nach Anspruch 2,
wobei das erste Zeitintervall und/oder das zweite
Zeitintervall dynamisch einstellbar ist/sind.

5. Kommunikationseinrichtung (20) nach Anspruch 1,
wobei die Kommunikationseinrichtung (20) eine Po-
sitionsbestimmungseinrichtung (27) zum Bestim-
men der Position der Kommunikationseinrichtung
(20) umfasst.

6. Kommunikationssystem (10) zum Überwachen des
Zustands eines Benutzers (60), das eine Kommuni-
kationseinrichtung (20) nach Anspruch 1 und eine
Sensoreinrichtung (30) umfasst, wobei die erste
Kommunikationsschnittstelle eine Schnittstelle für
die Kommunikation mit der Sensoreinrichtung (30)
ist.

7. Kommunikationssystem (10) nach Anspruch 6, wo-
bei die Sensoreinrichtung (30) so ausgelegt ist, dass
sie ein Sensorsignal (35) erzeugt, das über die erste
Kommunikationsschnittstelle (21) an die Kommuni-
kationseinrichtung (20) gesendet wird, wobei das
Sensorsignal (35) implizite Gesundheitsinformatio-
nen über die Tatsache umfasst, ob der Zustand kri-

tisch ist oder nicht, wobei die impliziten Gesundheits-
informationen Informationen hinsichtlich des Zu-
stands sind, die aus dem Sensorsignal zu extrahie-
ren ist.

8. Kommunikationssystem (10) nach Anspruch 6, wo-
bei die Sensoreinrichtung (30) so ausgelegt ist, dass
sie ein Sensorsignal (35) erzeugt, das über die erste
Kommunikationsschnittstelle (21) an die Kommuni-
kationseinrichtung (20) gesendet wird, wobei das
Sensorsignal (35) explizite Gesundheitsinformatio-
nen über die Tatsache umfasst, ob der Zustand kri-
tisch ist oder nicht.

9. Verfahren zur Überwachung des Zustands eines Be-
nutzers (60), bei dem eine Kommunikationseinrich-
tung (20) und eine Sensoreinrichtung (30) über eine
erste Kommunikationsschnittstelle (22) miteinander
verbunden sind, wobei die Kommunikationseinrich-
tung (20) eine zweite Kommunikationsschnittstelle
(22) zur Kommunikation mit einem Gesundheitszen-
trum (50) umfasst, wobei in einem ersten Schritt ein
Sensorsignal (35) über die erste Kommunikations-
schnittstelle (21) zu einer Kommunikationseinrich-
tung (20) übertragen wird, wobei das Sensorsignal
(35) Gesundheitsinformationen über die Tatsache
umfasst, ob der Zustand kritisch ist oder nicht, und
die Kommunikationseinrichtung (20) bei Ausfall der
ersten Kommunikationsschnittstelle (21) und auch
bei Ausfall der zweiten Kommunikationsschnittstelle
(22) eine Warnmeldung (25) erzeugen kann und wo-
bei

- in einem zweiten Schritt der Zustand über die
Sensoreinrichtung (30) detektiert wird und die
Erzeugung der Warnmeldung (25) bei Ausfall
der zweiten Kommunikationsschnittstelle (22)
verhindert wird, wenn sowohl
- die Dauer des Ausfalls (82) der zweiten Kom-
munikationsschnittstelle (22) kürzer als ein Zeit-
intervall (72) ist als auch
- ein unkritischer Zustand detektiert wird.

10. Verfahren nach Anspruch 9, wobei die Sensorein-
richtung (30) die Herzfrequenz des Benutzers (60)
und/oder den Blutdruck des Benutzers (60) und/oder
die Temperatur des Benutzers (60) und/oder die
Atemfrequenz des Benutzers (60) und/oder das
EKG (Elektrokardiogramm) des Benutzers (60) und/
oder die Bewegung des Benutzers (60) und/oder die
galvanische Hautreaktion des Benutzers (60) und/
oder den Sauerstoffgehalt des Benutzers (60) und/
oder die Durchblutung des Benutzers (60) und/oder
die Azidität des Benutzers (60) und/oder den Zuk-
kerwert des Benutzers (60) als Hinweis auf den Zu-
stand des Benutzers (60) misst.

11. Verfahren nach Anspruch 9, wobei die Gesundheits-
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informationen implizit sind und nach dem zweiten
Schritt des Verfahrens eine Detektoreinrichtung (26)
den Zustand des Benutzers (60) aus den impliziten
Gesundheitsinformationen detektiert, indem sie ei-
nen Detektionsalgorithmus anwendet.

12. Verfahren nach Anspruch 9, wobei die Gesundheits-
informationen explizit sind und die expliziten Ge-
sundheitsinformationen in der Sensoreinrichtung
(30) vor dem zweiten Schritt des Verfahrens erzeugt
werden, wobei die Sensoreinrichtung (30) den Zu-
stand des Benutzers (60) durch Anwenden eines De-
tektionsalgorithmus detektiert.

13. Verfahren nach Anspruch 9, wobei die Kommunika-
tionseinrichtung (20) die Signalstärke der zweiten
Kommunikationsschnittstelle (22) überwacht und im
Fall der Detektion einer vergleichsweise geringen Si-
gnalstärke der Benutzer (60) zu einem ersten Be-
reich mit ausreichender Signalstärke geleitet wird.

14. Verfahren nach Anspruch 9, wobei die Kommunika-
tionseinrichtung (20) mindestens einen zweiten Be-
reich mit einer vergleichsweise geringen Signalstär-
ke speichert und die Kommunikationseinrichtung
(20) detektiert, ob sich die Kommunikationseinrich-
tung (20) innerhalb des zweiten Bereichs befindet,
und in diesem Fall der Benutzer (60) zu einem ersten
Bereich mit ausreichender Signalstärke geleitet
wird.

Revendications

1. Dispositif de communication (20) destiné à surveiller
l’état d’un utilisateur (60), le dispositif de communi-
cation (20) comprenant une première interface de
communication (21) pour assurer la communication
avec un dispositif de capteur (30) et comprenant une
seconde interface de communication (22) pour as-
surer la communication avec un centre de soins de
santé (50), le dispositif de communication (20) étant
capable de générer un message d’alarme (25) lors
d’une panne de la première interface de communi-
cation (21) et également lors d’une panne de la se-
conde interface de communication (22), dans lequel

- le dispositif de communication (20) comprend
un dispositif de détection (26) pour détecter un
état critique ou non critique, caractérisé en ce
que la génération du message d’alarme (25)
lors d’une panne de la seconde interface de
communication (22) est empêchée si à la fois
- la durée de la panne (82) de la seconde inter-
face de communication (22) est plus courte
qu’un intervalle de temps (72) et
- un état non critique est détecté.

2. Dispositif de communication (20) selon la revendi-
cation 1, dans lequel la génération d’un message
d’alarme (25) lors de la panne de la première inter-
face de communication (21) est empêchée si la pan-
ne (81) de la première interface de communication
(21) commence et finit au cours d’un premier inter-
valle de temps (71) et/ou la génération du message
d’alarme (25) lors de la panne de la seconde inter-
face de communication (22) est empêchée si la pan-
ne (82) de la seconde interface de communication
(22) commence et finit au cours d’un second inter-
valle de temps.

3. Dispositif de communication (20) selon la revendi-
cation 1, dans lequel l’intervalle de temps est ajus-
table dynamiquement.

4. Dispositif de communication (20) selon la revendi-
cation 2, dans lequel le premier intervalle de temps
et/ou le second intervalle de temps est/sont ajustable
(s) dynamiquement.

5. Dispositif de communication (20) selon la revendi-
cation 1, dans lequel le dispositif de communication
(20) comprend un dispositif de positionnement (27)
pour déterminer la position du dispositif de commu-
nication (20).

6. Système de communication (10) destiné à surveiller
l’état d’un utilisateur (60), comprenant un dispositif
de communication (20) selon la revendication 1 et
comprenant un dispositif capteur (30), dans lequel
la première interface de communication est une in-
terface pour assurer la communication avec le dis-
positif capteur (30).

7. Système de communication (10) selon la revendica-
tion 6, dans lequel le dispositif capteur (30) est conçu
pour générer un signal de capteur (35) transmis via
la première interface de communication (21) au dis-
positif de communication (20), dans lequel le signal
de capteur (35) comprend des informations de santé
implicites indiquant si l’état est critique ou non, les
informations de santé implicites étant des informa-
tions concernant l’état, qui doivent être extraites du
signal de capteur.

8. Système de communication (10) selon la revendica-
tion 6, dans lequel le dispositif capteur (30) est prévu
pour générer un signal de capteur (35) transmis via
la première interface de communication (21) au dis-
positif de communication (20), dans lequel le signal
de capteur (35) comprend des informations de santé
explicites indiquant si l’état est critique ou non.

9. Procédé de surveillance de l’état d’un utilisateur (60),
dans lequel procédé un dispositif de communication
(20) et un dispositif capteur (30) sont reliés via une
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première interface de communication (21), lequel
dispositif de communication (20) comprenant une
seconde interface de communication (22) pour as-
surer la communication avec un centre de soins de
santé (50), dans lequel, dans une première étape,
un signal de capteur (35) est transféré au dispositif
de communication (20) via la première interface de
communication (21), le signal de capteur (35) com-
prenant des informations de santé indiquant si l’état
est critique ou non, et
le dispositif de communication (20) est capable de
générer un message d’alarme (25) lors d’une panne
de la première interface de communication (21) et
également lors d’une panne de la seconde interface
de communication (22), et dans lequel

- dans une seconde étape, l’état est détecté via
le dispositif de capteur (30) et la génération du
message d’alarme (25) lors d’une panne de la
seconde interface de communication (22) est
empêchée si à la fois
- la durée de la panne (82) de la seconde inter-
face de communication (22) est plus courte
qu’un intervalle de temps (72) et
- un état non critique est détecté.

10. Procédé selon la revendication 9, dans lequel le dis-
positif capteur (30) détecte le rythme cardiaque de
l’utilisateur (60) et/ou la pression artérielle de l’utili-
sateur (60) et/ou la température de l’utilisateur (60)
et/ou le rythme respiratoire de l’utilisateur (60) et/ou
l’ECG (électrocardiogramme) de l’utilisateur (60)
et/ou le mouvement de l’utilisateur (60) et/ou le ré-
flexe psychogalvanique de l’utilisateur (60) et/ou le
niveau d’oxygène de l’utilisateur (60) et/ou le débit
sanguin de l’utilisateur (60) et/ou l’acidité de l’utilisa-
teur (60) et/ou le niveau de glucose de l’utilisateur
(60) comme indication de l’état de l’utilisateur (60).

11. Procédé selon la revendication 9, dans lequel les
informations de santé sont implicites et, après la se-
conde étape du procédé, un dispositif de détection
(26) détecte l’état de l’utilisateur (60) à partir des
informations de santé implicites en appliquant un al-
gorithme de détection.

12. Procédé selon la revendication 9, dans lequel les
informations de santé sont explicites et les informa-
tions de santé explicites sont générées à l’intérieur
du dispositif de capteur (30) avant la seconde étape
du procédé, le dispositif capteur (30) détectant l’état
de l’utilisateur (60) en appliquant un algorithme de
détection.

13. Procédé selon la revendication 9, dans lequel le dis-
positif de communication (20) surveille la force du
signal de la seconde interface de communication
(22), et en cas de détection d’une force de signal

comparativement faible, l’utilisateur (60) est guidé
vers une première zone ayant une force de signal
suffisante.

14. Procédé selon la revendication 9, dans lequel le dis-
positif de communication (20) mémorise au moins
une seconde zone ayant une force de signal com-
parativement faible, et le dispositif de communica-
tion (20) détecte si le dispositif de communication
(20) est positionné à l’intérieur de la seconde zone,
et, si c’est le cas, l’utilisateur (60) est guidé vers une
première zone ayant une force de signal suffisante.
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