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PATIENT MANAGEMENT DEVICE, SYSTEM
AND METHOD

RELATED APPLICATIONS

[0001] This application is a divisional of U.S. patent appli-
cation Ser. No. 12/994,440, Filing Date under 35 U.S.C. 371
Feb. 22, 2011, entitled Patient Management Device, System
And Method, which is the U.S. National Stage of and claims
priority to International Patent Application No. PCT/EP2009/
056689, International Filing Date 29 May 2009, entitled
Patient Management Device, System And Method, which
claims priority to Swedish Patent Application No.
SE0801267-6 filed 29 May 2008 entitled Metod For En
Anvéandarenhet, En Anvindarenhet Och Ett System Inne-
fattande Namnda Anvdarenhet; U.S. Provisional Application
Ser. No. 61/057,210 filed 30 May 2008 entitled Metod Fér En
Anvéandarenhet, En Anvéndarenhet Och Ett System Inne-
fattande Namnda Anvdarenhe; and U.S. Provisional Applica-
tion Ser. No. 61/159,908 filed 13 Mar. 2009 entitled Patient
Management Device and Method, all of which are hereby
incorporated herein by reference in their entireties.

FIELD OF THE INVENTION

[0002] This invention pertains in general to the field of
devices and methods for managing, including registering and/
or triggering, of patient related occurrences or events. More
particularly the invention relates to managing and surveil-
lance of occurrences or events, and more particularly to man-
aging occurrences or events which are time controlled or
associated with or induced by medication and/or disease.

BACKGROUND OF THE INVENTION

[0003] Previously known management of diseases, such as
chronic diseases, has various drawbacks. In traditional clini-
cal surveillance of a patient who is suffering from a disease,
such as chronic disease, and who spends most time as an
outpatient, e.g. at home, the patient has a restricted number of
meetings annually with a physician. These meetings usually
take place in the clinic where the physician is based. During
the meeting the development of the disease since the previous
meeting is discussed between the patient and the physician
for planning of continued therapy. At the best, the patient has
made handwritten notes before the meeting at a regular or
irregular basis. However, the notes are most often not read by
the physician due of a lack of time needed to analyze the
notes. Hence, while the physician often only is informed of
the latest occurrences by the patient during the elapsed
period, due to insufficient memory of the patient, many pre-
vious events are missed out and not considered by the physi-
cian. The patient has for instance simply forgotten these
events, or forgotten to annotate the events, or wrongly anno-
tated some events, or even annotated incorrect information
related to such events. A common behavior is that patients do
not want to trouble the doctor, and therefore withhold infor-
mation from the doctor. Many patients do also not want to be
sick, which has an influence on the disease related informa-
tion given to the doctor.

[0004] Furthermore, while a patient gets prepared to meet a
physician for such an appointment, the patient adopts inten-
tionally or non-intentionally a recovered facade. By keeping
up appearances, the patient shows a more healthy appearance
towards the physician than the actual health condition actu-
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ally is. Thus, the physician gets an inadequate physical and
mental impression of the patient.

[0005] A consequence of the missed out information, fol-
lowing the physician’s interpretation based on the visual
impression of the patient status may be that substantial infor-
mation that could affect the physician’s judgment of the
patient status is eluded. Thus, the subsequent advice and
potential ordinations and amendments of prescriptions made
by the physician may be substantially different from objective
prescriptions. The patient may be advised to take a less effec-
tive dose, or a less effective type of medication, compared to
when correct information was provided during the meeting
between the patient and the physician.

[0006] Forchronicpatients, e.g. suffering from Parkinson’s
disease (PD), the above scenario is not uncommon and is an
obstacle to overcome for the health providers, e.g. physicians
responsible for correct treatment of the patient.

[0007] Electronic note keeping systems for collecting
information such as above are an alternative. Known devices
available on the market include handheld devices that may be
used for storing information, including pocket p¢’s, mobile
telephones, etc. However, these devices are difficult to handle
for certain patients, in particular some elderly persons. In
addition, due to extremely short life cycles before new models
emerge, such devices are not suitable for long-term surveil-
lance of a patient. For instance, costly adaptations of software
or hardware have to be made in close intervals. Also, reliabil-
ity of such devices is an issue, as frequent software updates
and changes of hardware platform are not always a benefit for
neither the patient nor the physician. Sequentially, as new
hardware and new implementations are introduced, addi-
tional training is needed for personnel responsible at the
health provider to secure adequate outcome of the monitoring
and diagnosis.

[0008] In addition, commonly more obvious is the appear-
ance especially concerning PD patients the presence of
undesired motoric movement of some part of the body, e.g. a
tremor of a limb such as an arm or a leg. These tremors occur
because of an inadequate level of non-dopamine in the brain
of the patient. However, only about 68% of the diagnosed PD
patients suffer from such tremors and about half of these
patients categorize these undesired movements as trouble-
some and/or embarrassing.

[0009] Systems to monitor and measure these tremors have
been disclosed in e.g. EP0535508, or WO2008037260. These
systems monitor and categorize the seriousness of the tremors
in terms of momentarily measurements of motoric move-
ments of a patient limb. However, the measurement outcome
reflects the patient status at the specific time of measurement.
More specifically, if anti-tremor medication prescribed by a
physician, based on such measurements, the tremors are sup-
pressed. The medication has to be taken in a certain dosage
and in certain time intervals. However, when tremors are
inhibited, the systems of e.g. EP0535508, or WO2008037260
provide no useful measurement values for a follow-up of the
treatment. Hence, these systems are only beneficial tools for
the physician and the patient suffering from undesired move-
ments on a short term perspective. However, any approach to
conjointly reduce or eliminate long term trends in the pro-
gression of the disease or treatment thereof is absent.

[0010] Hence, an improved patient friendly medical device
and/or method, at least suitable for long-term monitoring,
would be advantageous and in particular a portable apparatus
allowing for increased flexibility, cost-effectiveness, easy
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handling in particular by a elderly patient population and/or
user friendliness would be advantageous. There is a desire to
provide such a device and/or method having high acceptance
thanks to a low technical barrier experienced by the users
when monitoring such patient population.

SUMMARY OF THE INVENTION

[0011] Accordingly, embodiments of the present invention
preferably seek to mitigate, alleviate or eliminate one or more
deficiencies, disadvantages or issues in the art, such as the
above-identified, singly or in any combination by providing a
device, a system, a method, a computer-readable medium,
and a medical workstation, according to the appended patent
claims.

[0012] According to a first aspect of the invention, a por-
table device is provided for managing a plurality of events
related to a patient and for recording and storing input data
related to the events. The portable apparatus comprises a man
machine user interface comprising: an input unit for register-
ing patient input data elements, and an output unit for provid-
ing information elements to the patient; a timer unit arranged
to trigger at least a first event of the plurality of events and to
tag the input data with a time stamp; the input unit being
responsive to an invitation provided to the patient by the
output unit and upon triggering the event, or being responsive
to a patient self initiation; a control unit, arranged to provide
the invitation as an instruction via the output unit to the patient
to perform a motion exercise, upon the trigger from the timer
unit or upon the patient self initiation; at least one sensor unit
arranged to record measurement data elements related to the
motion exercise of the patient; a storage unit, arranged to
retrievably store the input data comprising the patient input
data elements and the measurement data elements, when
recorded by means of the input unit and/or the sensor unit,
together with the time stamp, and wherein the storage unit is
adapted to store the measurement data elements from the
motion exercise performed upon the instruction or upon the
patient self initiation of the motion exercise.

[0013] According to a second aspect of the invention, a
system is provided that comprises in combination at least one
apparatus according to the first aspect of the invention, and an
external processing unit, wherein the storage unit is arranged
to provide the stored input data for processing to the external
processing unit, wherein the external processing unit and/or
the control unit is adapted to derive diagnostic data from the
stored measurement data elements; and wherein the external
processing unit and/or the control unit is adapted to provide a
long-term summarized report of the stored input data for a
physician.

[0014] According to a third aspect of the invention, a
method or system is provided for diagnosing a degree of a
neurological disease or an effect of a medication on the neu-
rological disease, the method (or the system) comprising
(units for): registering movement of the portable apparatus by
registration of an output signal from an accelerometer of a
portable apparatus during a pre-defined motion exercise, and
storing the output signal as measurement data elements, and
analyzing the measurement data for determining the degree
of a neurological disease or an effect of a medication on the
neurological disease. A neurological disease is for instance
Parkinson’s Disease (PD). Another neurological disease is
Multiple Sclerosis (MS). A further neurological disease is
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Stroke. When an accelerometer is used as described herein-
after, the neurological disease comprises diseases that imply
impaired agility.

[0015] According to a further aspect of the invention, a
computer program is provided. The computer program com-
prises code segments for out of the method according to the
third aspect of the invention.

[0016] Further embodiments of the invention are defined in
the dependent claims, wherein features for the second and
subsequent aspects of the invention are as for the first aspect
mutatis mutandis.

[0017] Some embodiments of the invention provide for an
improved patient-doctor communication.

[0018] Some embodiments of the invention facilitate for
the patient to provide information, and in particular disease-
related information, to the doctor. Disease-related informa-
tion comprises information such as concerning well-being of
the patient, including states of pain, subjective sickness, etc;
events related to a disease, like frequency and intensity of
tumbling; medication intake—time or interval and dosage
during a time period,; etc.

[0019] Someembodiments of theinventionalso provide for
a standardized format of reports of disease related informa-
tion.

[0020] Some embodiments of the invention provide for
registration of information at a point of time. The point of
time may be the time at which the patient receives at least one
question from the apparatus, wherein the time may be pre-
determined, arbitrary, or chosen by the patient. The point of
time may be the time of an event.

[0021] Some embodiments of the invention provide for
registration of information by the patient at home, or in
another non-clinical environment where the patient feels
comfortable. In this manner, the surroundings or situation
when entering information does not influence the recorded
data in contrast to being in the aforementioned clinical envi-
ronment.

[0022] Some embodiments of the invention provide for
registration of information by the patient, wherein the sub-
jective information of the patient is separated from objective
information, or wherein the subjective information is
removed from the objective information. The subjective
information is dependent on memory and experience or con-
ception of a patient, e.g. of an event. In objective information,
this subjective information is not existent or removed. For a
doctor, the objective information thus provided is very valu-
able for an assessment of a course of a disease and the seri-
ousness of the disease, as well as determination of a therapy
based thereon.

[0023] Some embodiments of the invention provide for
objective measurement values. The objective measurement
values are for instance a state of a disease, an effect or effi-
ciency of an administered or taken medicine. The novel
objective measurement values may be compared to, but differ
from, measurement values based on blood samples, blood
pressure measurements, or other monitored physiological
functions of a patient.

[0024] Some embodiments of the invention provide for
long-term registration, overview and follow-up of informa-
tion from a patient.

[0025] Some embodiments provide for a measurement
value for an effect of a medication on a disease, e.g. on a
neurological disease, such as Parkinson’s Disease. Thus,
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some embodiments provide for an adjustment of an active
dose and/or time of administration of such a medication.

[0026] Some embodiments provide for measurement val-
ues related to a motor section of an Unified Parkinson’s
Disease Rating Scale (UPDRS).

[0027] Some embodiments of the invention provide for a
dedicated hardware platform for long-term use over many
years. Thus, a dependency of other mobile apparatus manu-
facturers and rapid evolvement of consumer models, such as
mobile telephones, is advantageously avoided.

[0028] Some embodiments of the invention provide for a
simple user interface suitable for use by elderly, or motory
disabled patients.

[0029] The terms “occurrence” and “event” in the context
of the present application is directed towards an actual
instancein time whetre a specific situation arises or an incident
arrives, happens or arises from a preceding state of things. An
event may reoccur regularly or irregularly. An event may for
instance be a tremor attack of a patient, a patient feeling sick,
a patient tumbling, a patient having headache. On the other
hand, an event may be time triggered. Time triggered events
comprise an alarm set off, or an invitation by a device to a
patient to enter desired data, make desired measurements, or
perform a certain training element for a measurement.

[0030] The g-force (hereinafter called “G”) on an object is
its acceleration relative to free-fall. An acceleration of one G
is equal to standard gravity, which is approximately 9.81
meters per square second. Some embodiments of portable
apparatuses comprise sensors to measure g-force.

[0031] A specific application of the invention is related to
managing patients suffering from movement disorders, such
as Parkinson’s disease (PD) or similar, and to record events
associated with the pathological picture thereof. The follow-
ing description focuses on an embodiment of the present
invention applicable to situations experienced by a PD patient
and in particular to an outpatient management and surveil-
lance. However, it will be appreciated that the invention is not
limited to this application but may be applied to many other
situations, e.g. where the effect of or interaction with a phar-
maceutical is of interest including for example studies related
to monitoring an effect on a medication. Other fields of appli-
cation may comprise rehabilitation, psychic diseases, pain
management, etc. The portable apparatus provides a means of
finding a degree of “well-being” of a patient. This well-being
may be recorded or determined for a specific time of a day, or
over a period of a day. It may also be diagnosed in a more
long-term trend over weeks or months, before re-visiting a
doctor. The more complicated it is to find a medication that is
correct or convenient for a patient, the more advantageous is
the use of embodiments of the portable apparatus.

[0032] A time stamp includes both date and time at that
date. A time stamp may be provided in form of a sequence of
characters, or it may be based on another consistent data
format suitable for processing. The time stamp allows for
logging ofevents. A plurality of time stamps, each of which is
related to a specific event, allows for various operations like
comparison, or tracking progress.

[0033] It should be emphasized that the term “comprises/
comprising” when used in this specification is taken to
specify the presence of stated features, integers, steps or
components but does not preclude the presence or addition of
one or more other features, integers, steps, components or
groups thereof.

Jul. 9, 2015

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] These and other aspects, features and advantages of
which embodiments of the invention are capable of will be
apparent and elucidated from the following description of
embodiments of the present invention, reference being made
to the accompanying drawings, in which

[0035] FIG. 1 is a schematic outline of an embodiment of a
portable device;
[0036] FIG. 21s a schematic illustration of an implementa-

tion of the portable device;

[0037] FIG. 3isa flow chart of an embodiment of a method
implemented by means of the portable device;

[0038] FIGS. 4A-C, 5A-C, and 6A-C are graphs of mea-
surement curves made by means of the portable device; and
[0039] FIG. 7 is a graph illustrating a series of amplitudes
of accelerometer measurements of a patient over a time
period.

DESCRIPTION OF EMBODIMENTS

[0040] Specific embodiments of the invention will now be
described with reference to the accompanying drawings. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. The terminology used in the detailed
description of the embodiments illustrated in the accompa-
nying drawings is not intended to be limiting of the invention.
In the drawings, like numbers refer to like elements.

[0041] As mentioned above, a patient may take notes
between meetings with a physician. The notes are disclosed to
the physician at such an occasion. However, the amount of
papers with notes may get to be an overwhelming pile of
documents for the physician to extract reliable information
from, at least in the short time usually available for the meet-
ing due to cost restrictions. The situation is most often intol-
erable for a physician in the health care system as the physi-
cian often have several patients in his care which all display
similar amount of background information although highly
individual.

[0042] According to embodiments of the invention, a dedi-
cated handheld device is provided for managing occurrences
and events in the form of a portable device 10. Thus, moni-
toring and managing of occurrences of a patient is facilitated.
Measurements by an outpatient, e.g. at home, or another
secure environment, are facilitated by the apparatus 10. Clini-
cal personnel does not have to be present when using the
device 10 for input of data.

[0043] Inanembodiment illustrated in FIG. 1, an informa-
tion flow of a portable device 10 is shown when handled by a
user. The scheme illustrates a control module 12, a sensor
module 14 and a user interface 18.

[0044] A provider, e.g. a physician in a medical depart-
ment, has stored predefined data in the portable device 10.
The stored data may comprise predefined instructions to be
performed by the patient according to a specific or arbitrary
schedule, as will be explained in more detail below. These
instructions and the schedule are stored in a storage unitofthe
portable device 10, e.g. provided in the control module 12.
The schedule may comprise fixed times, time intervals, or
random timing of events. In accordance with these predefined
settings, a user interface is activated to alert the user at the
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scheduled times. The patient’s 1 response 60 is subsequently
logged with a time identification in the information module in
connection to the issued alert. Some alerts may invoke a
sensor registration from the sensor unit 14 in those instances
both the user’s response 60 and corresponding sensor regis-
tration 50 are logged in the control unit 12. A more elaborate
description of the involved modules is given below. In
embodiments, the device does not comprise further elements
that those described with reference to FIG. 1 and FIG. 2.
[0045] The portable apparatus 10 is adapted to manage a
plurality of events related to a patient 1 and for recording and
storing input data related to the events. The portable apparatus
10 comprises a man machine user interface 18. The man
machine user interface 18 in turn comprises an input unit 30,
such as buttons, for registering patient input data elements,
and an output unit 38, such as a screen, display, and perhaps
loudspeakers, for providing information elements to the
patient. A schematic example is given in FIG. 2. The timer
unit 16 is arranged to trigger at least a first event of the
plurality of events and to tag the input data with a time stamp.
[0046] The input unit 30 is responsive to an invitation pro-
vided to the patient by the output unit and upon triggering the
event, or being responsive to a patient self initiation.

[0047] The control unit 12 is arranged to provide the invi-
tation as an instruction via the output unit to the patient to
perform a motion exercise, upon the trigger from the timer
unit or upon the patient self initiation.

[0048] At least one sensor unit 14 is arranged to record
measurement data elements related to the motion exercise of
the patient.

[0049] A storage unit 17 is arranged to retrievably store the
input data comprising the patient input data elements and the
measurement data elements, when recorded by means of the
input unit 30 and/or the sensor unit 14, together with the time
stamp, and wherein the storage unit is adapted to store the
measurement data elements from the motion exercise per-
formed upon the instruction or upon the patient self initiation
of the motion exercise.

[0050] FIG. 2 is a schematic illustration of an implementa-
tion of the portable device 10. The embodiment of the por-
table device 10 comprises a dedicated hardware platform for
long-term use over many years. The user interface is kept
simple with few input buttons 32, 34, 36. There may be only
a single input button, or two input buttons. A display 37
provides text output and graphics capabilities. The portable
device 10 is battery powered. Instructions and input via the
user interface 18 are kept simple, as will be described below.
[0051] The user interface may alternatively, or in addition
comprise a tactile communication input and output interface.
The user interface may alternatively, or in addition comprise
an acoustic and/or visual output communication interface.
The tactile communication interface may be adapted to pro-
vide ahaptic feedback or a vibrational feedback to the patient.
[0052] Inthe illustrated embodiment, the user interface 18
comprises three buttons 32, 34, 36 for patient input. However,
in other embodiments, the user interface may comprise even
less buttons, such as two buttons for choosing between alter-
natives. In another embodiment, a single input button may be
used to click through alternatives or values presented on the
display. Alternatively, or in addition, a touch sensitive display
with soft buttons may be provided. However, some patients
have difficulties to press on a virtual button provided on a
display. Therefore, physical present, dedicated buttons are
preferred. The buttons are easy to identify, e.g. by color,
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tactile feeling, and/or size. Also, a clear tactile feedback, e.g.
by a click or other haptic feedback, provides an increased user
acceptance, in particular for elderly or motoric impaired
patients.

[0053] Inthe illustrated embodiment, a pair of first buttons
32, 34 is arranged to choose between alternatives, e.g. by
scrolling up and down with a first button 32 respectively a
second button. The third button 36 may be used to confirm a
chosen answer or other patient input. The third button 36 may
be omitted by providing a specific graphical user interface on
the display. In this case, a timer icon may be activated and
displayed, wherein the input value is accepted after a desired
or pre-defined confirmation time has elapsed.

[0054] The provided user interface is thus very simple, and
is easily accepted by a patient without detailed training.
[0055] The sensor unit 14 may comprise one or more accel-
erometers. Accelerometric measurements are made simply
by moving the portable device 10 itself during desired move-
ments, as will be described in more detail below.

[0056] The portable device 10 is thus particularly suitable
for use by elderly, or motorically disabled patients.

[0057] The portable device 10 is devised to manage two
sets of different occurrences. The first aspect reflects a time
induced occurrence while the second aspect reflects an event
induced occurrence. The device is arranged to manage these
two sets and to arrange them to a single set of occurrences
where each occurrence is tagged with a time mark. When the
recorded information is downloaded from the portable device
to a work station at a local health provider, medical depart-
ment, health clinic or surveillance site, the stored information
data is arranged to be analyzed in one data batch. Data transfer
is provided via an interface 40.

[0058] The first set of occurrences, namely the time
induced occurrences, is predefined by the health provider,
medical department, health clinic or surveillance site. The
predefined information is for instance arranged at a work
station and transferred to the portable apparatus at the pro-
vider to reflect the needs or occurrences which the provider
regards as essential to be conducted in order to get a reliable
result of the surveillance performed. By defining the events in
time and their repetition interval, a complex schedule is set
forth. These time induced events comprise for instance one or
more requests or questions to the user which will emerge on
the portable device at the prescribed time and intervals.
[0059] These questions could either be answered by a dis-
crete value Yes/No or be rated on a scale.

[0060] Typical request questions are e.g.:
[0061] Do you feel sick?
[0062] Have you slept well?
[0063] Have you taken you medication?
[0064] Did you tumble?
[0065] The user answers each of these single questions by

pressing an appropriate answer button 32, 34 which is related
to a text or graphical value on display 37 adjacent the button
32 respectively 34. The portable apparatus will record the
question and answer given together with a time stamp from
timer unit 16 in storage unit 17 when it was entered into the
device. In absence of an answer input by the user, this is also
stored as a data element in storage unit 17.

[0066] Other types of question is where the patient is
demanded to rate his/hers experience on a scale, e.g. from O to
10, or 1-10, or 1-5, etc., in some individual arbitrary index
scale, or as predefined categorized answers. The later ones
may be orderly organized in a predefined manner.
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[0067] Categorized answers are pre-defined multiple
answers or input choices that are presented to the patient.
Such multiple choice answers may for instance be: O—over
agile, 1—normal/on, 2—stiff/off.
[0068] A few, e.g. three, pre-defined alternative reply
options provides improved quality of measurement data. In
case the patient has too many alternatives, the reply otherwise
may be objectively wrong or not entered by the patient as it
may be too complicated to choose a correct input. It is for
instance difficult to grade pain on a scale from 1 (little) to 10
(heavy).
[0069] The index maybe based on the individual such that
no interference occurs with other individuals, and fluctua-
tions in the rating may in embodiments be normalized to an
individual patient. This could reveal that the patient scores for
the same question differently in the morning than in the
afternoon, despite that e.g. medication was taken with the
same interval prior to the particular question. A scoring ques-
tion may also be used to enter a specific amount, e.g. a number
of tablets taken to evaluate a dosage of medication taken by
the patient.
[0070] Typical scoring questions are e.g.:

[0071] How exhausted are you?

[0072] How much did you hurt yourself?

[0073] How many tablets did you take?
[0074] In case of absence of inputs from the user this may
be stored as input information or data element itself. This
absence may be valuable for a later diagnosis. As mentioned
afore, occurrences where the user is not answering the dis-
played question or request are stored and may provide valu-
able information to the diagnosing physician when the stored
data later is available to the latter. If these occurrences of
no-answers are frequent and perhaps even showing some
pattern in respect to the non-answered questions or time of the
day of no-answer, it may carry essential information to the
physician or surveillance site to investigate this pattern fur-
ther. This information was hitherto not easily detected, due to
the current procedure of note taking. Fither the patient did not
remember the occurrence, the patient was not at all aware of
it, or had forgotten to take a note.
[0075] In case of absence of inputs from the user this may
trigger a reminder a pre-defined number of times. The
reminder may be set to ask the patient an unanswered ques-
tion again, or to make a measurement or a measurement
exercise.
[0076] More elaborate and complex question structures
may also be provided by the portable device 10. An example
for a more complex structure is a tree of related questions and
answers or events. An example is given below:

[0077] “Please enter your current movement capability:
[0078] O—over agile, 1—normal/on, 2—stiff/off”
[0079] The user input is stored together with a time stamp,

as described above.
[0080] Depending on which input the user makes, a subse-
quent question or event is presented, e.g.:
[0081] Input “0”: Please grade your over agility from 1
(little) to 5 (much)
[0082] Input “2”: Please grade your over agility from 1
(little) to 5 (much); a subsequent question may for a
range of higher inputs (very stiff) be:

[0083] Do you have a spasm Yes/No
[0084] If Yes: Grade your spasm from 1 (little) to 5
(intense)
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[0085] It may also be predefined to invite the patient to
make a measurement, e.g. based on the accelerometer in the
apparatus.
[0086] Thesecond setof occurrences is induced by the user.
At such events, the user activates the portable apparatus and
chooses one of the predefined questions or event descriptions
which most accurately reflects the occurrence experienced by
the user. Although the question or event description is pre-
defined by the provider, the user activates it and logs an
answer into the portable apparatus 10 in-between predefined
time slots. The event will be recorded with the chosen ques-
tion or event description, together with the given answer or
scaling and with a time stamp when it was entered into the
device. Examples of such questions are for instance some of
the previous single or batch questions or a specially defined
event description reflecting an event which may occur inter-
mittent more or less often.
[0087] The portable device 10 may be updated with new,
specific questions or event descriptions, in dependency ofthe
need of the individual patient.
[0088] Typical special event descriptions are e.g.:

[0089] Iam dizzy.

[0090] Ihave headache.
[0091] Several single questions may be batched together
compiling a complex structure. Depending on a first answer,
a second question may be chosen in an appropriate way. For
instance, depending if the answer on the first question is yes
or no, a different question is displayed for answering by the
user.

[0092] Typical sequences of questions and answers are e.g.
[0093] Did you tumble?—Yes
[0094] Did you hurt yourself?—Yes
[0095] How much?—Enter from 1 (little)—5 (very
much)
[0096] END
[0097] Ihave headache.
[0098] How much?—Enter from 1 (little)—5 (very
much)
[0099] Did you take a medicine? Yes/No
[0100] IfYes: How many tablets? 1-10
[0101] END
[0102] Presentation of questions are controlled by control

unit 12. The answers or other input entered by the user are
stored in the storage unit 17 of the portable apparatus 10. This
data is available for later analysis.

[0103] Analysis of the data is made externally to the hand-
held device 10. The handheld device 10 is thus kept with few
components and less frequent updates. Analysis may be pro-
vided on an external workstation, when the data is uploaded
from the portable apparatus 10 to the workstation. The work-
station may be a medical workstation available for preparing
the collected data for access to the physician. The interface 40
may be a communication unit that comprises a communica-
tion link by wire, e.g. USB (Universal Serial Bus) or Firewire
(11394) transmission. The comniunication unit may in addi-
tion or alternatively comprise a wireless communication link,
e.g. bluetooth or infra red transmission.

[0104] An embodiment of a system comprises in combina-
tion at least one of the portable devices or apparatus 10 and an
external processing unit. The storage unit 17 is arranged to
provide the stored input data for processing to the external
processing unit, wherein the external processing unit and/or
the control unit is adapted to derive diagnostic data from the
stored measurement data elements. The external processing
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unit and/or the control unit is adapted to provide a long-term
summarized report of the stored input data for a physician.
[0105] The external processing unit may be a local work
station adapted to be managed by a healthcare provider. The
local work station is arranged to provide at least one portable
apparatus with information and ordination requirements. Fur-
ther, the local work station is arranged to analyze transmitted
information from the at least one portable apparatus.

[0106] Alternatively, in some embodiments, the analysis of
data may be performed in the device 10.

[0107] Typical Reports

[0108] The data stored in storage unit may provide trends,
daytime curves, relations between questions and answers,
comparison with other patients or a population, comparison
with the patient over time, e.g. before and after taking medi-
cines, or in a long-term trend over days, weeks, months or
years, etc.

[0109] Inparticular for PD patients, roughly 70% of the PD
patients suffer from undesired motoric movements to some
degree, from severe to mild. As such, a surveillance of the
progression of the disease may not comprehensively be based
on this parameter for all patients. However, applicants have
realized that all PD patients suffer from a change of muscle
tonus and especially muscle relaxation. The change in muscle
tonus is individual due to the progression of the disease and
also reflects the level of medication. The medication may
affect the patient differently depending on various param-
eters, such as food intake, physical activity, other medicine
taken, too high dose of medicine taken, too low dose of
medicine taken, etc. With an insufficient prescription undes-
ired movements are not reduced or eliminated. If the amount
prescribed medication is more than advisable at the given
occasion the patient commonly is affected as the patients
movements are either uncontrollable and/or when attempting
to make an arbitrary movement the actual movements are
overshooting the desired anticipated movement due to a lack
of motoric control (over-agility). Both these scenarios com-
monly occur in various degrees (ON-OFF, see below) for a
PD patient because of the disease’s inherent variability.
[0110] By investigating and monitoring the long term trend
an objective estimation of the progression is feasible, for the
short term perspective the experienced momentary muscle
tonus reflects among others the level of medication needed in
respect to a measured result. With these sets of measurements,
the physician responsible for the patient has to judge and then
to prescribe medication which yields the PD patient a better
quality of life both in short term and long term perspective.
[0111] Inmore detail, medication for PDusually causes the
symptoms of PD patients to go away for hours at a time (ON
times), then return (OFF times). During ON times, PD
patients report they feel relatively fluid, clear, and in control
of their movements. During OFF times, PD patients experi-
ence PD symptoms, including stiffness, lack of muscular
coordination, or pain.

[0112] Patients usually cycle between ON and OFF periods
several times during a day. In case the patient takes a too large
dose of medicine, the patient may get over agile. When the
patient takes a too low dose of medicine, or when the medi-
cine is washed out, the patient stays in or returns to the OFF
state.

[0113] For PD patients, the band in which the patient is in
the ON state narrows over time as the disease develops. This
narrowing mostly develops over a couple of years, and makes
acorrect medication increasingly difficult, both with regard to
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dosage and timing of administration. The present device or
apparatus 10 facilitates to fine tune dosage and timing of
administration.

[0114] The portable apparatus 10 facilitates to provide
long-term measuremerts concerning OFF times. OFF times
are identified from the accelerometer measurement curves.
The accelerometer measurement curves also facilitate to
identify that an OFF time is approaching. Parameters identi-
fied from the accelerometer measurement curves include a
slowing down of exercises performed, due to increasing
muscle stiffness.

[0115] Thereis a desire of PD patients to arrange their daily
life around ON and OFF periods. Thanks to the information
and reports provideable by using the portable apparatus 10,
the doctors of the PD patients can learn to adjust medication
efficiently with regard to increasing the portion or time dura-
tion of ON periods. The collected information may also facili-
tate planning of the ON periods in a daily rhythm. Thanks to
this fact, the PD patients using a portable apparatus 10 may
lead a closer to normal life for a longer period during their
disease.

[0116] In an embodiment, at least one accelerometer is
integrated in the disclosed device 10 as a sensor for monitor-
ing and surveillance of the muscle tonus of the patient. In an
embodiment, the at least one accelerometer is adapted to
measure a motion of a body portion of the patient while the
portable device 10 is in a fixed relation to the body portion
during the exercise. In this manner the measurement data is
related to a registered movement of the portable device 10 in
at least two dimensions during the motion exercise. The
accelerometer is preferably a three-axis accelerometer, mea-
suring acceleration in three dimensions.

[0117] The portable device 10 is adapted to serve as a mass
m to be moved by the patient during the exercise, wherein the
apparatus is adapted to be held or attached to the patient
during the exercise.

[0118] The portable device 10 may be used to ask the
patient to make certain exercises (via the user interface),
which exercises then are registered by means of the acceler-
ometer. The data provided by the accelerometer is stored in
the memory 17 of the portable device 10, related to the exer-
cise made, and the time at which it was made.

[0119] Several potential movements can be obeyed in the
exercises to follow the progression of the disease.

[0120] As the population of PD patients are rather hetero-
genic and the result must be easy to examine for the health
provider, the potential movements to perform are limited to
certain well repetitable exercises.

[0121] The motion exercise is adapted to provide a degree
of muscle tone or muscle relaxation of the patient. The accel-
erometer of the apparatus 10 is adapted to provide the mea-
surement data for the degree of muscle tone or muscle relax-
ation.

[0122] FIGS. 4A-C, 5A-C, and 6A-C are graphs of mea-
surement curves made by means of the portable device.
[0123] The FIGS. 4A, B, C show recordings of such move-
ments with the arm straight towards the floor holding the
device 10, by raising the arm straight out from the body in the
frontal plane, perpendicular to the sagittal plane, and holding
the device for a couple of seconds. And finally the hand
holding device 10 is dropped in free fall. Free fall is a desir-
ably rapid motion of lowering the arm to approximately the
same position from which the exercise started. The latter will
show for a healthy individual a recording near free fall, zero
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gravity, while patients suffering from PD have difficulties to
reach this level of free fall, depending on their ON/OFF status
and muscle tonus. Thus, the accelerometric measurement
gives a recorded measurement for the state of PD at the time
of measurement.

[0124] Parameters, which values are determined from or by
these measurements, include for instance amplitude, maxi-
mum, minimum, mean or average value, statistical values like
standard deviation, width of peaks or pulses, frequency of
movements, and arbitrary combinations thereof. A compari-
son of the measured values with previously measured values
of ahealthy standard population provides for a diagnoses. For
instance PD patients typically show deviating values, such as
smaller movement amplitudes, slower movement frequency,
more jagged, or jerky motion, in relation to a healthy popu-
lation.

[0125] Alternatively, or in addition, pause times in move-
ments may be analyzed. For instance, certain PD patients
perform movements within narrow tolerances like healthy
persons—however, with pause times introduced into the
movements. Smooth movements of healthy persons thus
become chopped, or jerky, with motion pauses (stagnation,
standstill) during adjacent phases of the total movement.
Thus, the total time for a movement from start to stop
becomes longer for these PD patients, but the time when in
motion is similar to that of healthy persons. Thus, diagnosis
may be based on these pause times. One measure is the
accumulated pause time. Another measure are individual
pause times within a motion. The longer the pause times, or
accumulated pause times, the larger the deviation from a
healthy population.

[0126] When having an accelerometer in the handheld
device 10, a measurement value may be determined as a
vector r from the square root of the sum of (X2+Y2+72)m
wherein X,Y and Z are values obtained from the three axis of
the accelerometer. Other values are velocity and position of
the device 10, as described below.

[0127] Between individual PD patients enormous differ-
ences exist in the pathological picture. An abundance of dif-
ferent medicines make individual medication difficult for the
clinicians. However, there is a need for an individual medi-
cation plan for each patient.

[0128] The measurement values of the parameters provide
for an individual analysis of PD patients. This is in particular
true to identify and adjust a daily rhythm of a patient; to adjust
medication to this rhythm; identify long-term effects of medi-
cation, identify long-term changes in the pathological picture
and adjustment of administration and/or type of medicine;
etc.

[0129] During the exercises, the handheld device is held by
the patient for registration of arm movements. It may also be
put into a sock for registration of leg movements.

[0130] The user interface 18 may provide an indication to
the patient during the exercise fora control of a progress of the
exercise, or to indicate borders between different stages of the
exercise, including sounds, spoken words, beeps. This indi-
cation may be based on the knowledge of the apparatus 10 in
space relative a starting point, as is described below.

[0131] Other exercises can for patient with limited residual
movement capability be less demanding exercises such as
having to turn a string or small rope around the device 10. This
exercise occupies both hands of the patient; one holding the
string and the other holding the device while the string is
wound up on to the device.
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[0132] Still other movements for investigation comprise
large displacements patterns, such as moving the activated
device 10 from a table in front of the patient to a location some
distance away. This could include rising from the chair grab-
bing the device, taking a shorter distance walk, e.g. two to
four steps, and finally to place the device on the desired
position.

[0133] Still further movements are possible, such as
described hereinafter.

[0134] A first category of movements comprises coordi-
nated motions in space. These motions include for instance
(1) throwing the portable apparatus 10 upwards without
releasing grip and then lowering it softly back to the starting
point of the exercise in free fall. Alternatively, the movement
may comprise (2) throwing the portable apparatus 10
upwards while releasing grip and then catching the portable
apparatus on return in free fall.

[0135] Here, the measurement data provides data for
assessing vertical muscle relaxation of the patient. For a
healthy person, the free fall phase results in a weightless
ballistic curve, i.e. a g-force (“G”) of approximately zero is
measured. For a motorically impaired patient, a measurement
value larger than zero G will be measured during the free fall
phase. The current value for one G may be calibrated into the
portable apparatus when it is at rest. The current value for zero
G may be calibrated into the portable apparatus when it is
identified being in the above mentioned free fall phase.
[0136] For these exercises G a healthy person accelerates
the device 10 from 1 G to approx. 2.3 G in dependence of the
capability of ease of motion activation (parameter provided
by measurement) of the patient. Then a gravity free return of
approx. 0 G under less than 1 second follows (providing a
measure for muscle relaxation).

[0137] For exercise (1) subsequently, a negative accelera-
tion (deceleration) of approx. 3 G follows before returning to
restat 1 G.

[0138] For exercise (2) the device 10 is caught in the hand
under detension to approx. 0.4 G.

[0139] A second category of movements comprises move-
ment of at least one hand of the patient in a controlled,
pre-defined motion. Such motion comprises for instance (3)
winding a thread around the portable apparatus. Alternatively,
the portable apparatus may be (4) moved back and forth
horizontally on a sturdy surface. In this case a measure inde-
pendent of vertical relaxation is provided. Alternatively, the
patient may (5) imitate a whipping motion. These movements
are to be performed with >1 turn per second under a prede-
termined time of e.g. 10 seconds. For a healthy person, maxi-
mum values of measured acceleration are around 2.4 G and
minima around 0.2 G. The time between changes of muscle
activation and relaxation. From these measurements, the
muscle tonus, rigidity or hypotonic may be quantitatively
determined by comparisons with measurements performed
by a healthy population.

[0140] A third category of movements comprises move-
ments of an extremity.

[0141] Such movements comprise for instance repetitively
lifting an arm or leg, such as lifting an arm quickly upward for
instanceup to approximately eyelevel, staying in that position
for a predetermined time, and then lowering the arm, and
repeating the exercise a number of times. An example of such
measurements is shown in FIGS. 5A-5C for a healthy person
(FIG.5A), a PD patient in an OFF state (FIG. 5B) and an ON
state (FIG. 5C).
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[0142] For a healthy person, the lifting motion has a initial
average acceleration maximum of approx. 2.6 G followed by
aminimum of 0.2 G before a rest at 1 G. The lowering of the
arm with gravitation results in a downward acceleration to a
minimum at approx. 0.2 G average acceleration minimum;
before the lifting muscle decelerates at approx. 2.6 G average
maximum acceleration and a return to 1 G.

[0143] From these measurements, the muscle tonus, the
tardiness or stiffness of PD patients may be quantitatively
determined by comparisons with measurements performed
by a healthy population. A PD patient in an OFF state (FIG.
5B) has significantly longer times between repetitive move-
ments, as well as significantly lower average maximum accel-
eration (in the example 1.4 G) and average minimum accel-
eration (in the example 0.8 G). The same PD patient in the ON
state (FIG. 5C) has increased lower average maximum accel-
eration (in the example 1.7 G) and average minimum accel-
eration (in the example 0.5 G).

[0144] Alternatively, an arm may be moved in a circular
motion.
[0145] A fourth category of movements comprises dis-

placement of the patient by walking. For such movements, the
portable apparatus 10 may be inserted into a sock worn by the
patient during the motion exercise. An example of such mea-
surements is shown in FIGS. 6A-6C for a healthy person
(FIG. 6A), a PD patient in an OFF state (FIG. 6B) and an ON
state (FIG. 6C). The movement is to be performed as normal
walking a couple of meters, back and forth, as well as with
normal arm movement.

[0146] For a healthy person (FI1G. 6A), top accelerations of
approx. 3 G are measured. These occur when the heel meets
ground, followed of a phase of 1 G during the support phase,
and subsequently an acceleration of approx. 2 G at forward
movement followed by lowering of the foot towards ground
level under muscle relaxation and an average minimum accel-
eration of approx. 0.6 G.

[0147] From these measurements, the muscle tonus, the
tardiness or stiffness of PD patients may be quantitatively
determined by comparisons with measurements performed
by a healthy population. A PD patient in an OFF state (FIG.
6B), in contrast, will not top more than an average maximum
acceleration of approx. 1.5 G. and a step rate that is lower than
that of a healthy person. A PD patient in the ON state (FIG.
6C) has re-gained pace rate as well as average maximum
acceleration of approx. 2.3 G.

[0148] A fifth category of movements comprises repeti-
tively raising and seating down of the patient. A maximum
acceleration is measured at sit-down during an ongoing decel-
eration. A further acceleration maximum of approx. 2 G dut-
ing a co-ordinated forward-upward movement. The latter
movement is fragmented into two acceleration maxima for
PD patients.

[0149] Detectable and examinable movements are not lim-
ited to the above disclosed. The portable device 10 is prefer-
ably capable of registration of any arbitrary spatial movement
within the 3D-space.

[0150] The measurement data provides a measure for quan-
titative neurology. States of neurological diseases may thus
conveniently be quantitatively determined from the measure-
ment data. Quality and plausibility of patient information
entered may be improved based on this measure, as described
above.

[0151] A portable apparatus may alternatively or in addi-
tion measure g-forces continuously and ask pre-defined ques-
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tions depending on measurement values. For instance, when
peak accelerations occur, which indicate that the patient may
have tumbled, the apparatus may ask the patient to confirm
this tumbling via the user interface for storage in the storage
unit. Without user confirmation, no event is stored.

[0152] The portable apparatus 10 may also be used for
registration of movements simulating handwriting. Thus,
handwriting is detected by accelerometric measurement.
Handwriting is largely dependable on muscle tonus and may
thus be used for detecting a degree of PD in accordance with
the above description.

[0153] The portable apparatus takes in an embodiment
form of a pen. Alternatively, or in addition, a pen may com-
prise an accelerometer and transmit measurement data of
handwriting to a portable apparatus 10 for storage. Alterna-
tively, orin addition, the pen may comprise another handwrit-
ing registration unit, like an optical reader as known from
Anoto® pens.

[0154] FIG. 3isa flow chart of an embodiment of a method
300 implemented by means of the portable device 10.
[0155] The method is a method of diagnosing a degree of a
neurological disease or an effect of a medication on said
neurological disease. The method 300 comprises registering
310 movement of said portable apparatus 10 by registration of
an output signal from an accelerometer of the portable appa-
ratus during a pre-defined motion exercise, and storing 320
said output signal as measurement data elements, and analyz-
ing 330 said measurement data for determining said degree of
a neurological disease or an effect of a medication on said
neurological disease.

[0156] The method further comprises comparing 340 val-
ues of parameters analyzed from said measurement data with
corresponding values from a standard population for said
diagnosis.

[0157] The measurement is repeated at fixed or arbitrary
time intervals or upon user initiation, and wherein a long-term
relation determined at step 350 from a plurality of said mea-
surement data elements is used for adapting 360 a dose and
time of administration of said medication for improving said
effect thereof. A measurement value is this provided for an
effect of a medication on a disease, e.g. on a neurological
disease, such as Parkinson’s Disease. An adjustment of an
active dose and/or time of administration of such a medica-
tion may thus be done based on the measurement value.
[0158] In an embodiment said patient is a PD patient, and
wherein said apparatus is used to provide input data with
regard to ON-OFF periods of said patient.

[0159] The measurement values may be used as values in a
motor section of an Unified Parkinson’s Disease Rating Scale
(UPDRS), which is a rating tool to follow the longitudinal
course of PD.

[0160] The method comprises prediction of an OFF period
from said user input in an embodiment.

[0161] The method may comprise transmitting a question-
naire via a communication link to said portable apparatus
from an application on a local computer system, and wherein
said questionnaire comprises an instruction to initiate said
motion exercise.

[0162] The questions of said questionnaire may be corre-
lated to measurement values registered from said motion
exercise.

[0163] The method may further comprise performing a
plausibility control by comparing said measurement values
with answers of a patient to at least one well-being question.
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[0164] Inanembodiment, a computer program is provided
enabling carrying out of embodiments of the aforementioned
method.

[0165] The aforementioned method may be implemented
in form of a system having suitable units for performing the
method.

[0166] As mentioned above, by way of measuring a value
acceleration and time of the acceleration, a change of position
may be calculated. Thanks to an accelerometer providing
accelerometric measurement values in three dimensions, this
may be provided in three dimensional space.

[0167] Thanks to a three axle accelerometer and a timer
unit in the portable apparatus 10 for managing a plurality of
events related to a patient 1, the speed and direction of a
movement of the apparatus 10 between two measurement
points is determinable. Thanks to a sampling rate, of e.g. 100
Hz, it is suitably calculated which distance and in which
direction the apparatus 10 has been moved between two mea-
surement points (samples).

[0168] In this manner, a current position in space and path
of travel and a distance thereof may be determined relative to
a starting point in space.

[0169] This may be based on the following:

[0170] Acceleration a is measured in m/s2. By multiplying
a measured acceleration a by the determined time t during
which the acceleration is measured (e.g. sample time or accu-
mulated sample times), the resulting rate of speed or velocity
v is determined in m/s. Multiplying the velocity v once more
by the time t, the travelled distance d is determined in meters.
This can be split up in three dimensions, related to each of the
three axis of the three dimensional accelerometer: X, vy, z.
Thus the position of the device 10 is known in three dimen-
sions X, Y, Z relative to the starting point: Z=azx dz ; Y=ay x
dy ; X=ax x dx. Alternatively, a vector r and an angular value
J1in space may be determined in relation to the starting point,
e.g. by r=sqrt(x2+y2+z2),and 3x=cos -1(x/r) 3y=cos -1(y/r)
dz= cos -1(Zr).

[0171] Another parameter that is determinable is the force
F, which acts upon the device. As the weight m of the device
is known, the Force is determined by F=axm. The Force F
may be a basis or parameter for diagnosis of neurological
diseases as described above.

[0172] Having at least one such accelerometer in device 10,
this provides for further detailed data concerning a motion
during a defined exercise of a patient. A kinematic determi-
nation of a three dimensional motion pattern is provided.
From the detailed data, it may be determined if such a motion
exercise has been correctly performed. Alternatively, or in
addition, a training of a user of the device 10 may be based on
the detailed data. For instance, when a user is outside of
certain tolerances, training may be controlled by instructions
given by the device 10 to optimize the motion exercise.
Instructions may be given as audio instructions, audio feed-
back, or haptic feedback.

[0173] The motion pattern in space may be stored.

[0174] The motion pattern may be compared to that of a
healthy population and a diagnosis may be provided based on
this comparison.

[0175] The motion pattern may be checked if it correlates
and/or to which degree it corresponds to pre-determined
motion patterns, e.g. based on previous measurements. A
comparison of a motion pattern performed by a user of the
device 10 is thus provided with a template motion pattern (i.e.
a “correct” motion pattern). The comparison may be done to
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see if deviations exist within a maximum tolerance in order to
determine if the motion pattern has been correctly performed
by the user of device 10.

[0176] The motion pattern differs between individual
patients. Differences in motion patterns are for instance based
on age of the patient, a type of disease from which the patient
suffers, medication of the patient, etc. Thus these factors
influencing the motion pattern may be diagnosed. Diagnosis
may be based on the above determined deviation.

[0177] In a particular case, the physical age of the patient
may be determined in this manner. Younger persons have for
instance a more direct motion pattern in certain motion exet-
cises. For instance when raising from a sitting position and
moving towards a target, persons of higher age tend to divide
the motion pattern into two sections of raising up and subse-
quent moving towards the target. Younger persons tend to
move towards the target already when moving. The physical
age may differ from the actual age of the patient and thus be
determined.

[0178] A further neurological disease that may take advan-
tages of the present device and/or method is Stroke. Stroke
patient most often are affected on one half of the body only,
due to ablood clotaffecting only one hemisphere of the brain.
In this manner, there is a motorically better functioning halfof
the body than the other half. For instance one arm may per-
form healthy movements, while the other arm has reduced
agility. In this manner, the patient may perform motion exetr-
cises with both arms. The healthy arm serves as a reference.
The impacted arm is used for measuring the degree of disease,
the effect of medication, and for training—based on the
device 10 and corresponding methods described above.

[0179] A furthertreatment area that may take advantages of
the present device 10 is orthopedic diseases. A reduced agility
of joints or limbs may be quantified. A motion pattern may be
advantageously controlled. Effects of medication may be fol-
lowed-up. Improvements of a range of movement can be
trained and measured.

[0180] Fine motor ability may be trained by the device 10.
For instance a ball may be simulated on the target that shall be
brought into a target. By holding the device 10 in the hand and
measuring tilting of the device based on the accelerometer
measurements, a graphic simulation of the ball may be moved
accordingly with respect to hand movements.

EXAMPLE

[0181] FIG. 7 is a graph illustrating a series of amplitudes
of accelerometer measurements of a patient over a time
period. The graph is an example of the aforementioned
reports.

[0182]

[0183] Various motion exercises were performed every
hour and stored in a handheld device 10. The exercises, abbre-
viated in FIG. 7, are denoted with G (walking), R (raising), D
(screwdriver imitating motion), L (lifting device).

[0184] As can be seen in FIG. 7, the patient was very
immobile or stiff in the morning. This is identified by a small
amplitude and a comparatively large minimum acceleration
(lack of muscle relaxation). After dosage of medication
(shown at “dos” in FIG. 7), a clear improvement can be seen
with increased amplitude and lower minimum acceleration
(improved muscle relaxation thanks to the administered
drug).

The patient was a 80 year old PD patient.
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[0185] A possible diagnosis is in this example that the
patient needs an additional administration of medication dur-
ing the night. In this manner the mobility of the patient would
be improved in the morning.

[0186] The present invention has been described above
with reference to specific embodiments. However, other
embodiments than the above described are equally possible
within the scope of the invention. Different method steps than
those described above, performing the method by hardware
or software, may be provided within the scope of the inven-
tion. The different features and steps of the invention may be
combined in other combinations than those described. The
scope of the invention is only limited by the appended patent
claims.

1. A portable apparatus for managing a plurality of events
related to a patient and for recording and storing input data
related to said events, said portable apparatus comprising:

a user interface comprising an input unit for registering
patient input data elements and an output unit for pro-
viding information elements to said patient;

a timer unit arranged to trigger at least a first event of said
plurality of events and to tag said input data with a time
stamp;

a control unit, arranged to provide an invitation as an
instruction via said output unit to said patient to perform
a desired movement in a motion exercise, upon said
trigger from said timer unit or upon a patient self-initia-
tion;

at least one sensor unit arranged to record measurement
data elements related to said motion exercise of said
patient, wherein said at least one sensor unit comprises
at least one accelerometer adapted to measure a motion
of said portable apparatus; and a storage unit, arranged
to retrievably store said input data comprising said
patient input data elements and said measurement data
elements, when recorded by means of said input unit
and/or said sensor unit, together with said time stamp,
and wherein said storage unit is adapted to store said
measurement data elements from said motion exercise
performed upon said instruction or upon said patient
self-initiation of said motion exercise

wherein:

said input unit is responsive to said invitation provided to
said patient by said output unit and upon triggering said
event, or to a patient self-initiation;

said portable apparatus is adapted to be held by said
patient, or attached in a fixed relation to a body portion
of said patient, and thus to serve as a mass to be moved
in a desired manner by said patient during said motion
exercise in such a manner that said measurement data
elements are provided that are related to a movement of
said portable apparatus in at least two dimensions by
said patient during said motion exercise; and

said control unit is a unit for analyzing said measurement
data elements, wherein said analyzing unit is adapted to
calculate a speed, direction of movement, distance, time
and force that acts upon the device from said measure-
ment data elements and said time stamp stored together,
as provided by said movement and said mass of said
portable apparatus, and whereby said control unit is
adapted to provide a determination that said movement
of said motion exercise has been correctly performed.

2. The apparatus according to claim 1, wherein said motion
exercise is adapted to provide a degree of muscle tone or
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muscle relaxation of said patient based on said measurement
data, and wherein said accelerometer is adapted to provide
said measurement data for determination of said degree of
muscle tone or muscle relaxation.

3. The apparatus according to claim 1, wherein said accel-
erometer is adapted to provide a kinematic determination of a
three dimensional motion pattern during said motion exer-
cise.

4. The apparatus according to claim 1, wherein said motion
exercise is selected from a variety of motion exercises com-
prising:

a) coordinated motions in space, such as throwing the
portable apparatus upwards without releasing grip and
then lowering it softly back to the starting point of the
exercise, or throwing the portable apparatus upwards
while releasing grip and then catching the portable appa-
ratus;

b) movement of at least one hand of the patient, such as
winding a thread around the portable apparatus, moving
the portable apparatus back and forth horizontally on a
sturdy surface, or imitate whipping motion;

¢) movements of an extremity, such as repetitively lifting
an arm or leg, such as lifting an arm quickly upward for
instance up to approximately eyelevel, staying in that
position for a predetermined time, and then lowering the
arm; moving an arm in a circular motion;

d) walking, such as having the portable apparatus inserted
into a sock;

e) repetitively raising and seating down; and/or

f) simulating of free fall.

5. The apparatus according to claim 1, wherein said user
interface has a tactile communication input and output inter-
face, and an acoustic and/or visual output communication
interface, and wherein said user interface is adapted to pro-
vide an indication to said patient during said exercise for a
control of a progress of said exercise, or to indicate borders
between different stages of said exercise, including sounds,
spoken words, and/or beeps.

6. The apparatus according to claim 5, wherein said tactile
communication interface is adapted to provide a haptic feed-
back or a vibrational feedback to said patient for said control
of progress.

7. The apparatus according to claim 1, wherein said patient
input data and said measurement data are related, and wherein
said storage unit is adapted to, in an absence of input data, to
register and store a no input data element together with said
time stamp.

8. The apparatus according to claim 1, wherein said events
are triggered at predefined scheduled times or at arbitrary
times.

9. The apparatus according to claim 8 wherein said pre-
defined schedule settings comprises information and ordina-
tion requirements defined by a healthcare provider.

10. The apparatus according to claim 1, wherein said appa-
ratus comprises a communication unit, and wherein said sen-
sor unit is adapted to communicate with an external sensor
device via said communication unit, wherein said external
sensor is for instance a further accelerometer, a blood pres-
sure monitor, or a watch type physiological sensor.

11. The apparatus according to claim 10 wherein said com-
munication unit is adapted to transmit information and ordi-
nation requirements defined by a healthcare provider.

12. The apparatus according to claim 1, said storage unit
comprising a memory unit for storing an information data
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base for predefined scheduled settings; and wherein said
information data base comprises a plurality of questions.

13. A system comprising in combination at least one appa-
ratus according to claim 1 and an external processing unit,
wherein said storage unit is arranged to provide said stored
input data for processing to said external processing unit,
wherein said external processing unit and/or said control unit
is adapted to derive diagnostic data from said stored measure-
ment data elements; and wherein said external processing
unit and/or said control unit is adapted to provide a long-term
summarized report of said stored input data for a physician.

14. The system of claim 13, wherein said external process-
ing unit is a local work station adapted to be managed by a
healthcare provider, wherein said local work station is
arranged to provide at least one portable apparatus with infor-
mation and ordination requirements; and wherein said local
work station is arranged to analyze transmitted information
from said at least one portable apparatus.

15. The system of claim 13, wherein said patient is a patient
suffering from a neurological disease, Parkinson’s disease,
and/or pain.
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16. The system of claim 15, wherein said sensor unit com-
prises an accelerometer, and said diagnostic data is related to
Parkinson’s disease and based on a degree of muscle tone
derived from said measurement data.

17. The system of claim 13 and further comprising:

a unit for registering movement of said portable apparatus
by registration of an output signal from an accelerometer
of said portable apparatus during a pre-defined motion
exercise, and storing said output signal as measurement
data elements, and

aunit for analyzing said measurement data for determining
a degree of a neurological disease or an effect of a
medication on said neurological disease.

18. The system of claim 17, wherein said unit for analyzing
said measurement data is adapted to analyze pause times in
said movements, and wherein said diagnosis is based on said
pause times.
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