Imperial College

London

UNPUT

Exercise info

Insulin bolus

supporting your access to diabetes technology

TYPE 1 DIABETES EXPERIENCE SIMULATOR APP

Pau Herrero!, Chen Ming Yong!, Lesley Jordan?, Pantelis Georgiou! and Nick Oliver?
ICentre for Bio-inspired Technology, EEE Department, Imperial College, London, UK
2INPUT Patient Advocacy, London, UK
SDivision of Diabetes, Endocrinology and Metabolism, Imperial College, London, UK
Contact: pherrero@imperial.ac.uk

Objective

One challenge clinicians face when treating people
living with type 1 diabetes (T1D) is the difficulty to
understand the burden associated with self-
management.

The aim of the Type 1 Diabetes Experience Simulator
(TIDES) 1s to simulate the experience of living with
T1D for people with normal glucose tolerance and, in
particular, for healthcare professionals.

We hope that simulating the experience of having T1D
will encourage greater access to helpful medical
devices and therapies.

The application has been developed in collaboration
with INPUT Patient Advocacy (London, UK) the UK
diabetes technology advocacy charity.

Method

The Type 1 Diabetes Experience Simulator (TIDES)
consists of a smartphone application developed in
Android which includes a validated T1D simulator
incorporating a glucose-insulin model [1], sensor noise,
realistic intra-day variability on insulin
pharmacokinetic, insulin sensitivity and uncertainty on
meal estimation [2].

TIDES provides a set of graphical user interfaces
(GUI) that allow the user to visualize glucose levels
emulating continuous glucose monitoring (CGM) or
self-monitoring blood glucose (SMBQG).

In CGM mode, the TIDES app alerts the user about
low and high glucose events. The GUI also allows the
user to manually input information about meals
consumed and exercise taken.

The user has to estimate the insulin doses needed to
control glucose levels and cover meal intakes.

TIDES incorporates an optional bolus calculator to
assist to the calculation of insulin doses.
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Fig. 1 — Inputs and Outputs of the TIDES app
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Results

» Software specifications were gathered through focus
groups organized by INPUT with people with T1D.

 The TIDES app went through several iterations before
achieving a satisfactory result.
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Fig. 2 — Home screen Fig. 3 — Entries screen
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Devices and Units

Primary Meter

Pump Type Start End Value

CGMS ICR 00:00 22:00 10.0

BG Unit mmol/L
ICR 22:00 00:00 9.0

Carbs Unit g

Notification Alarms

ISF 00:00 22:00 4.0
BG Lower Limit

ISF 22:00 00:00 3.0
BG Upper Limit

Low Glucose Alert

High Glucose Alert * Existing value(s) will apply for undefined interval

Extra(s) * Default unit of ICR is g/U and ISF is mmol/L/U
Bolus Calculator .

Click here for Calculator Settings UPDATE

Fig. 4 — Settings screen

Fig. 5 — Calculator settings
Conclusion & Future Work
A functional user-friendly smartphone application

aiming to partially emulate the experience of living
with type 1 diabetes has been developed.

TIDES will be evaluated by a group of people with
normal glucose tolerance over a prolonged period of
time (e.g. 1 month).

A semi-structured usability and quality of life
questionnaire will be employed for this purpose.
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