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(54)
FOR HYGIENE PROTOCOLS

(57)  Asystem and method for opportunity-based hy-
giene monitoring and/or reminding is disclosed. Health-
care providers may have various opportunities to interact
with a patient. As such, an opportunity-based focus in
managing a healthcare environment may assist in as-
sessing the various opportunities when interacting with
the patient. For example, an opportunity-based analysis
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may be used for protocol compliance, such as compli-
ance with hand hygiene protocols and/or PPE protocols.
Further, infection analysis, patient care billing, staff lo-
cating, or workload analysis may be opportunity based
in order to more efficiently manage the healthcare envi-
ronment.
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1. claims: 1, 2(partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions; automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity, wherein the at least one criterion
associated with the at least one action comprises time and
wherein automatically determining whether the at least one
criterion associated with the at least one action is within
the criterion amount of the hygiene opportunity comprises
determining whether the at least one action is performed
within one or more times of detecting the hygiene
opportunity; and responsive to determining that the at least
one action is performed within the one or more times of
detecting the hygiene opportunity, attributing the at least
one action to the hygiene opportunity in order to determine
compliance or non-compliance for the hygiene opportunity.

2. claims: 1, 2 (partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions;automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity, wherein the at least one criterion
associated with the at least one action comprises space; and
wherein automatically determining whether the at least one
criterion associated with the at least one action is within
the criterion amount of the hygiene opportunity comprises
determining whether the at least one action is performed
within a predetermined space of the hygiene opportunity; and
responsive to determining that the at least one action is
performed within the predetermined space of the hygiene

page 1 of 5
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opportunity, attributing the at least one action to the
hygiene opportunity in order to determine compliance or
non—compliance for the hygiene opportunity.

3. claims: 1, 2(partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions;automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non—-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity, wherein automatically detecting the
hygiene opportunity comprises automatically tracking
movement of the worker relative to a patient area including
at least one of into the patient area, out of the patient
area, or within the patient area; wherein the patient area
has a first stationary electronic device associated with an
interior of the patient area and a second stationary
electronic device associated with an entrance of the patient
area; and wherein automatically tracking movement of the
worker into or out of the patient area is based on both the
first stationary electronic device and the second stationary
electronic device.

4. claims: 1, 2(partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions;automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity, wherein the hygiene opportunity
comprises a hand hygiene opportunity; wherein the compliance
with the hand hygiene opportunity comprises taking hand
cleaning agent from a dispenser; wherein the at least one

page 2 of 5
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action comprises taking the hand cleaning agent from the
dispenser; wherein automatically determining whether the at
least one action is within the criterion amount of detecting
the hygiene opportunity comprises determining whether taking
the hand cleaning agent from the dispenser is performed
within a first predetermined time before detecting the hand
hygiene opportunity or within a second predetermined time
after detecting the hand hygiene opportunity; responsive to
determining that the hand cleaning agent was taken from the
dispenser within the first predetermined time before
detecting the hand hygiene opportunity or within the second
predetermined time after detecting the hand hygiene
opportunity, determining compliance of hand cleaning agent
from the dispenser with regard to the hand hygiene
opportunity; and responsive to determining that the hand
cleaning agent was not taken from the dispenser within the
first predetermined time before detecting the hand hygiene
opportunity and was not taken from the dispenser within the
second predetermined time after detecting the hand hygiene
opportunity, determining non-compliance with regard to the
hand hygiene opportunity.

5. claims: 1, 2(partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions; automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity, wherein the compliance with the
hygiene opportunity comprises detecting the hygiene
opportunity within a first predetermined time since
performing the at least one action; and wherein responsive
to determining that the hygiene opportunity was not detected
within the first predetermined time since performing the at
least one action, the at least one action is not used for
compliance for a later detected hygiene opportunity that was
detected after the first predetermined time.

6. claims: 3, 4 (completely); 1(partially)

A method for identifying and determining compliance of a

page 3 of 5
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worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions; automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non—-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity,

wherein automatically detecting the hygiene opportunity is
performed prior to automatically detecting the at least one
action; and further comprising determining whether to
generate an output to remind the worker to perform the at
least one action.

7. claims: 5, 6, 12 (completely); 1, 11 (partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions; automatically determining whether at
least one criterion associated with the at least one action
is within a criterion amount of the hygiene opportunity; and
determining compliance or non-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity,

wherein automatically detecting a hygiene opportunity
comprises:initially predicting the hygiene opportunity based
on one or more sensors associated with the worker;
andconfirming the hygiene opportunity based on one or more
sensors associated with an area.

8. claims: 7-10, 13, 14 (completely); 1, 11 (partially)

A method for identifying and determining compliance of a
worker with a hygiene opportunity, the method comprising:
automatically detecting a hygiene opportunity, the hygiene
opportunity indicative of interaction for which compliance
is to be monitored, the compliance requiring one or more
hygiene actions; automatically detecting at least one or
more hygiene actions; automatically determining whether at
least one criterion associated with the at least one action

page 4 of 5
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is within a criterion amount of the hygiene opportunity; and
determining compliance or non—-compliance with the hygiene
opportunity dependent on automatically determining whether
the at least one action is within the criterion amount of
the hygiene opportunity,

further comprising automatically predicting which of a
plurality of people performed the at least one action.

9. claim: 15

A method for automatically periodically checking whether a
worker has complied with a hygiene protocol, the method
comprising: (A) automatically determining whether the worker
has complied with the hygiene protocol; (B) responsive to
automatically determining that the worker has complied with
the hygiene protocol, automatically determining a time at
which the worker complied with the hygiene protocol and
designating the time as a last time at which the worker
complied with the hygiene protocol; (C) responsive to
automatically determining that the worker has not complied
with the hygiene protocol, determining an elapsed time since
the last time at which the worker complied with the hygiene
protocol; and(D) responsive to automatically determining
that the elapsed time is greater than or equal to a
predetermined interval between compliance actions,
generating an output indicative to the worker to comply with
the hygiene protocol and iterating back to (4).

page 5 of 5
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