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Can a Technology-monitored
Treatment Order (TTO) provide
an alternative to CTO and
improve treatment adherence?

Amitkumar Chougule
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*Not willing to take
medications
*High risk

Willing to take oral
medications

Treating team has

concerns
High risk - depot?

‘Willing to take
medications
*Make frequent errors
with medication
*Compromised
cognitive ability

‘Willing to take
medications as self-
administration
*Do not want to take it
from staff or under

monitoring
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Patient’s Professionals’
preferences convictions of

for care good care

Rcspccting patient’s

autonomy versys beneficence

Relational
autonomy

The responsible relationship with a vulnerable person

Heidenreich, K., Bremer, A., Materstvedt, L.J. et al. Relational autonomy
in the care of the vulnerable: health care professionals’ reasoning in
Moral Case Deliberation (MCD). Med Health Care and Philos 21, 467-477

(2018)




Patient
Empowerment

Professional
accountability

Patient Professional
Empowerment accountability

Technology
Enabled care
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What is the Proposed
Solution ?

Wearable
sensor

Computer
vision
enabled
camera

Smart
pill-
dispenser

<

Innovative digital
health solution
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Main Technolagy

Smart pillbox
Smart pill bottle
Smart pillbox
Wearable sensors
Wearable sensors

Wearable sensors

Wearable sensors

Wearable sensors
Wearable sensors
Wearable sensors
Wearable sensors
Wearable sensors
Wearable sensors
Ingestible biosensors
Ingestible biosensors
RFID
RFID
RFID
NEC
Computer vision
Computer vision
Computer vision
Computer vision
Computer vision
Computer vision
Computer vision
RFID
RFID
Computer vision
Computer vision
Smart pillbox
Smart pillbox

Table 1. A taxonomy of the technology-based approaches for medication adherence monitoring,

Secondary Technology Monitored Activities and/or Subjects

- Lid opening
- Lid opening and closure, bottle picking and flipping/shaking, botle weight
- Lid opening and closure, box manipulation
Smart pill bottle Pill bottle pick up and pill swallowing
Ingestible biosensors Pill swallowing
Drinking waler, p.itking pills by one hand,
holding pills using both hands, hand(s) to mouth motion
pill bottle opening, pill removal, pill pouring into
the secondary hands, water bottle handling
Hand-to-mouth motion
Taking a pill, drinking water and wiping mouth
Cap twisting and hand-to-mouth actions
open-pill-ho, put—glass—back, put-pill-in-mouth, drink water
User's response in the form of voice commands
Hands movement
Medication ingestion
Medication ingestion
Pill bottle pick up
Pill removal
Pill bottle removal
Pill removal
Pill bottle opening, hand aver mouth mation, bottle closing
Pill bottle opening, pill pick'mg, pill swallowing, bottle closing
Pill bottle picking, drinking a glass of water, putting plass back
Trackjng the face, the mouth, the hands, a glass of water, and the medication bottle
Qcelusion of hands, occlusion of a hand and the face, medication bottle recognition
Bottle weight
Patient gait
Sensor networks Pill removal, hand motion
Computer vision Pill bottle removal, lracking hands and medication bottle
Sensor networks Pill bottle removal, user behavior prediction
Smart pillbox Pillbox opening and closing, hand-to-mouth motion
Mobile application Pill removal
Mobile application Bottle weight
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How does this
technology work?

Lee, H.; Youm, S. Development
of a Wearable Camera and Al
Algorithm for Medication
Behavior Recognition. Sensors
2021, 21, 3594.
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How does this
tEChnOIOgy WOrk? Open tf\?zlzll bottle s

Swallow the pill

* Lee, H.; Youm, S.
Development of a Wearable
Camera and Al Algorithm for
Medication Behavior
Recognition. Sensors 2021, 21,
3594.

Approach to pill bottle Take the pill out Close the pill bottle

Figure 5. Example steps of the medication behavior recorded by the smartwatch.
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Technology-supported Self Administration
of Medications
(T-SAM)

Technology-monitored Treatment
Order (TTO)

e Digital health solution is offered and

recommended e Digital health solution is
e No monitoring prescribed
e No provision for feedback and alerts

Concept




4 )
Involves active monitoring and feedback

(& v

4 )
Provision of automatic alerts in case of non-adherence

(\ J

e I
Treatment plan is co-produced in collaboration with the
patient

- <
Has the ability to impose stepped restrictions

(\ v

(In case of non-concordance first alert goes to person of )
choice, next to care-co and then if required to responsible

(_clinician )

4 )
If failed, can trigger conventional CTO/Cancellation of
leave/admission on MHA

(\ J




Clinical Application Of This Digital Health Solution

Technology-supported Technology-monitored treatment order (TTO)
Self Administration of Medications
(T-SAM)
Indication s Willing to self-administer ¢ Patients willing to self administer oral
medication medications
** May need support due to s Treating team has concerns

£ 4

cognitive difficulties ** High risk of non-concordance
» Low to medium risk of non- ** High risk of harm to self or others secondary
concordance with support to non-concordance

0’0




Clinical Application Of This Digital Health Solution

Technology-supported Self

Administration of Medications

EY)

Technology-monitored Treatment Order (TTO)

Purpose/Goal

Advantages
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Support with medications
Improve adherence
Decreased dependence on
healthcare services

Improved adherence
Less utilization of scarce
human resources

Early discharge
Decreased rate of relapse
and re-admissions
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L)

* Monitoring
* Trial of less restrictive intervention before
considering CTO/MHA
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Less restrictive

More autonomy

Power to choose

Better physician-patient relationship
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Challenges
More Questions Than Answers!

e Accuracy/sensitivity/specificity
e Digital exclusion

e Cost-effectiveness

e Learning curve

e Acceptance

e Evidence base

e Medico-legal implications




New cutting edge
technology

New cutting edge attitude

Increased funding and
wastage of resources

Innovation and creativity




Take Home Message
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System-wide
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Believe In Evolution

RCPsych
DPSIG Is
the
future!

Bio-psycho-social model Bio-psycho-socio-digital model
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