TREND MONITORING SYSTEM WITH MULTIPLE ACCESS LEVELS
FIELD OF THE INVENTION The invention pertains to systems that
monitor one or more physiological characteristics of an individual. More
particularly, the invention pertains to such systems which incorporate
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of accessible information selected from a plurality of stored levels o
residents who are able to and want to continue to live in their present residences. It
would thus be desirable and useful to make available to such residents health related
trend information. Probably such trend information could be developed locally, at the

residence, and presented fo the resident with relatively short turnaround times.

SUMMARY

In a first aspect of the invention, there is provided a system comprising: at least
one sensor of a physiological parameter of a person; control circuitry and executable
software, local to the sensor, the contro} circuitry receives information from the at least
one sensor, the software evaluates the information relative to at least one baseline; multi-
level access control software, local to and coupled to the control circuitry, the multi-level
access control software providing access to medical and personal information of the
person at a predetermined level in response to a locally entered password, the

predetermined level of accessibie information selected from a plurality of stored levels of



1 medical and personal information; an input device, local to and coupled
to the control circuitry, the input device enabling the person to manually
enter condition related information; and an output device, local to and
coupled to the control circuitry, the control circuitry visually presenting
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there are shown in the drawing and will be described herein in detail
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is block diagram of a system in accordance with the invention;
FIG. 2 is a graph illustrating blood pressure trend information; and

FIGS 3A, 3B and 3C illustrate heart rate trend information under various

conditions.

DETAILED DESCRIPTION OF THE EMBODIMENTS
While this invention is susceptible of embodiment in many different forms, there
are shown in the drawing and will be described herein in detail specific embodiments

thereof with the understanding that the present disclosure is to be considered as an

fa



la WO 2007/005343 PCT/US2006/024640 exemplification of the
principles of the invention and is not intended to limit the invention to the
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In accordance with this invention, the resident can perform a physiological
measurement at any time he/she wishes. That data can then be incorporated into the trend
analysis. The trend analysis can also include provisions for resident inputs that may be of
value in interpreting the physiological sensor readings. For example, taking a glucose
reading before eating and after eating meay produce different results. Such results can then
be charted differently for the resident to observe the results of their behavior.

Taking a physiological reading before and after exercise can also produce different
results. The resident can enter critical input information that is used in the trend analysis.

Further in accordance with this invention, the processing of sensor data can be
adjusted for the conditions prior to or at the time of obtaining that data. These adjustments
can be presented in the frends.

In one aspect of the invention, the sensor data can be input into the system. If any
abnormalities are detected, the resident can be asked to report the conditions prior to the
physiological reading to determine an acceptable reason for the abnormality, such that it

may actually be normal for that measurement. For example, to simply take the blood
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Further in accordance with this invention, the processing of sensor data
can be adjusted for the conditions prior to or at the time of obtaining that
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The trend information in the display can also involve multiple levels of concern.
One level could be related to the resident evaluating their behaviors. A second level could
relate to a pending critical condition that needs emergency response.

The system can send information to a remote location at different priorities based
upon the trend information developed on-site. This is a more interactive exchange of
information between the system and the resident to provide a more accurate assessment of
the health and wellbeing of the resident,

An important aspect for any display of information relative to a resident is privacy
and the access to that information by others. The resident may have certain access needs
that are not appropriate for a visitor or neighbor or caregiver. A doctor may have more
extensive needs for information concerning a resident in certain areas but not in others.

Embodiments of the invention can further provide multi-level aceess to medical

information of a resident by use of different passwords.
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resident's health. The trend information in the display can also involve
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By way of example, for an access level 1 password, a caregiver may be presented
with medications being taken and the trend graphs of important physiological
measurements of the resident, Since the caregiver is not prescribing medications, their
access would not include the same degree of information as the doctor or resident. If there
is presently a critical emergency sifuation taking place while the caregiver is in attendance,
the caregiver then becomes & part of the emergency response teamn.

For an access level 2 password, the requestor can be presented with the same
information as the caregiver and emergency responder plus other medical information that
is more private to the resident—if requested. That can include history of doctor visits and
medical matters, related medical information, schedules, costs, insurance, efc.

For an access level 3 password, a doctor can access diagnosis and testing
information which can include raw data as well as summaries and notes on discussions
with other phvsicians. This could be a more complicated language intended for exchange
of information between physicians. The physician would be issued a password that could
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or lost. The resident could pre-approve what information can be released
to the emergency responders so as to not violate his/her privacy. In one
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Unit 12 includes a programmable processor 12a as well as interface circuitry 125,

which would be understood by‘ those of skill in the art, for receiving information from
members of a phurality 14 of physiological sensors. The members of the plurality 14 could
include for example and without imitation blood pressure monitors, heart rate monitors,
temperature monitors, respiration sensors and the like all without limitation. '

The sensors of 14 communicate with the unit 12 by a wired or wireless medium
indicated generally at 16, It will be understood that the nature and characteristics of the
media of 16 are not limitations of the present invention,

Unit 12 incorporates control software 12¢ having a variety of different functional
characteristics including data acquisition software 12¢-1, communication software 12¢-2,
data and trend analysis software 12¢-3, local display and interacting control software [ 2¢-
4 and multi-level access contrel software for 12¢-5. In accordance with the above
description and as described in more detail subsequently, signals received from members
of the plurality of sensors 14 can be acquired and analyzed by software 12¢ for purposes

of informing residents, substantially in real-time, if desired, as to ongoing trends.
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can call into the system and obtain the emergency or other information
remotely. in the case of remote access, the doctor would need to use
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potential concern. It will be understood that the medium 26 could inciude one or more
computer networks, such as the Internet.

Figs, 3A, 3B and 3C illustrate additional aspects of the interactive software 12¢
relative to data received from a heart rate sensor of the plurality 14. Fig. 3A illustrates
ongoing heart rate prior to exercise taking place with upper limit U2, lower limit L2 and
nominal normal N2. The illustrated R1 various above and below the nominal normal
value N2 depending on in part behavior of the resident for example resting, moving
around or the like prior to exercise,

Fig, 3B represents ongoing trend information relative to heart rate subsequent to
exercise. As illustrated in Fig. 3B the post exercise rate R2 once again is presented in
combination with the upper limit U3 lower limit L3 and a nominal or normal post exercise
value N3. The heart rate data R2 illustrates an increase due to exercise and a subsequent
decrease. Such information could be useful to the resident as well as to other individuals

in communication with unit 12 to ascertain the benefits of one or more exercise programs,
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nominal normal value N2 depending on in part behavior of the resident for
example resting, moving



around or the like prior to exercise. Fig. 3B represents ongoing trend
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informggionrlsHad Entefenrlitupiered valte tmedicsidedrsreomdinsrnmatine
exentaf advarssdiandaas dusiied Wdmd .35 om hisdaregeingoitnyihe

be observed that numerous variations and modifications may be effected
person i A HEp R ERYH IHE Epirip BRUAicEp®ESf the invention. It is to be
unglenspoodtthat oalimitatienuith @sﬁeehﬁmth&spgclﬁi@ammusm} visually

preserlMSLRIEE ASFEIR IS [PtengeranshaH!d he ifesred. Itis, of course,

inténded to cover by the appended claims  all such modifications as fall
within the scope of the claims. 7 CLAIMS: 1. A system comprising:
2. A system as in claim ] which includes a plurality of sensors of physiological parameters of

the person with members of the plurality local to the control circuitry.

3. A system as in claim 1 where the software evaluates the information relative to a second

baseline, one baseline is displaced in amplitude relative to the other.

4. A system as in claim 3 where the output device includes a display device for visually
presenting trend information, and software for providing a person specific graph on the display

device substantially immediately in response to condition related inputs received from the person.

3. A system as in claim 4 where alarm indicia are produced indicative of the information falling

outside of a region, bounded at least in part, by the baselines.

6. A system as in claim 5 where the alarm indicia include at lzast one of an audible or a visible
indicator.
7. A systemn as in claim 5 which includes software that enables the person to enter condition

related mformation.

8. A system as in claim 7 where the software evaluates any entered condition related

information relative to the baselines.



at least one sensor of a physiological parameter of a person; control
circuitry and executable software, local to the sensor, the control circuitry
receives information from the at least one sensor, the software evaluates
the information relative to at least one baseline; multi-level access control

9.  saftwase, dooationascbadpiedininecoatrabaiicyittys thedwiiiede@v®lmation.
access control software providing access to medical and personal
information of the person at a predetermined level in response to a locally

10 e asaEa: I reletuion rsyNeRet i coEREIsIE FfsHdtm related

indiciageledigdafrainvertidurality of stored levels of medical and personal
information; an input device, local to and coupled to the control circuitry,
the input device enabling the person to manually enter condition related
information; and an output device, local to and coupled to the control
circuitry, the control circuitry visually presenting substantially real-time
trend information to the person. 2. A system as in claim 1 which includes a
plurality of sensors of physiological parameters of the person with
members of the plurality local to the control circuitry. 3. A system as in
claim | where the software evaluates the information relative to a second
baseline, one baseline is displaced in amplitude relative to the other. 4. A
system as in claim 3 where the output device includes a display device for
visually presenting trend information, and software for providing a person
specific graph on the display device substantially immediately in response
to condition related inputs received from the person. 5. A system as in
claim 4 where alarm indicia are produced indicative of the information
falling outside of a region, bounded at least in part, by the baselines. 6. A
system as in claim 5 where the alarm indicia include at least one of an
audible or a visible indicator. 7. A system as in claim 5 which includes
software that enables the person to enter condition related information. 8.
A system as in claim 7 where the software evaluates any entered
condition related information relative to the baselines. 8



9. A system as in claim 8 where the output device verbally emits trend
related information. 10. A system as in claim 9 which includes
communications software to transmit trend related indicia to a displaced
location. 9 11. A monitoring system comprising: a plurality of sensors of
different physiological conditions of an individual; control circuits wired to

11 %1@&?@&9@1& %}p&&gnﬂ%ﬁl and receiving indicia indicative of respective

physiological conditions of the individual; a display unit local to the control
ARt G BpReef fHiErete A alepien) ot ehag AdiHdrrtaly
aperablérinpuvitevicewitstivencantiel seirsuit srsiogutninge imgids edierad by

lespecgbg}mgwgggm%mmg senrelggyige with the control circuits including
‘ﬂ‘ Isoftware re onsw tothe i |n% tﬁﬁtautomﬁtl aII enerates .

TR PR AR RS U Rt RV oo
“"“““&&bm&@@f’@Wde"M ity Brc sttt usstha cong dlmirceitercthey alidatelal

using tRCESBRHCAANR! ﬁqﬁtma@lﬂf&vddmsagsaaﬁlgoc&iadi%haa%pegﬁ&@ale to the inputs

inform }lon of the indi {dua a%rprede erm eI in. {es onse toa
that aug omaﬂ % t%ene rates condingn lﬁ can Tapns on um
password, t ermine eve accéss

mts%amm@éfééf@érq}@ﬂﬁfﬁamu&%ﬁyw@@ﬁéa ?é\f@@wwéal@awaﬁdthe multi-level
access pexsonalfintospatiaing &.cAsysieasan gakoniliviiereithe Cop el et a

predete%éggéﬁt?ebgpﬁil %Q&h@éﬁosé) f&‘é’a@‘ﬂ‘? e@&%@?&%@éﬁ? ﬁﬂa rgéé&'lx%y %gd(ic%éq &P&cessmle

indicatin rap hs. 13. A Sy stem as in claim lZW re at least one of the
informagiongrlyd @ﬁ@oareliga&%’éﬁ’&ﬂf%%h%\a‘é&%}B‘?ﬁl%l GroGs euRL iR Yo

blood pressure monitor, a heart rate monitor, a temperature monitor, a

12. r@?@&%@@s wm{.1@%&@&U%ﬁ@m@%@%@&grmgﬁg@Bﬁl%%ﬂﬁ Rnerates the

pximeter, and a bL?od glucose meter. 14. A system as in claim | |
dis"la)&%‘é?é 59%3@%%‘8%%’ *plurality of sensors is a sensor selected from a

group consisting of a blood pressure monitor, a heart rate monitor, a
13. tenug&&@malmmiﬁqrz ARQSRY RUAD RSN pRINELiBIREHILAFIOIERRR:r &Metted from 2

er. 10
group c:eorelsqy{%egno RH %I;ﬂg'gsrdfearr%lrjl ?or a 1'5?1 ti%";b %1%%1 01b lE? %gngélflé%gl%em@nentor a respiration

sensor, and electrocardiograph, and electroencephalograph, a pulse oximeter, and a blood glucose meter.
14, A system as in claim 11 where at least one of the plurality of sensors is a sensor selected from a

group consisting of a blood pressure monitor, a heart rate monitor, a temperature monitor, a respiration

sensor, and electrocardiograph, and electroencephalograph, a pulse oximeter, and a blood glucose meter.
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