Measuring, and determining factors
affecting performance of glycaemic
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Type | diabetes

1.25 million people in USA are currently living with Type 1 diabetes

Hypoglycaemia is a common side effect
« distressing
« presents risk of serious neurological & cardiovascular consequences
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Some patients lose the early warning signs. 22 L m

Fear of hypoglycaemia is very common
especially night episodes,
common cause of death.
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Patients “running their blood sugars high” with associated health risks.
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Medical alert dogs

Glycaemia alert dogs reported to vastly improve quallty of life in people
with diabetes.

Imperative real efficacy is assessed



Changes post-dog allocation

CLIENT

low blood sugar

unconscious episodes

paramedic call outs
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“Alerts” more likely to be outside
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® first published demonstration - S S

« trained dogs perform above chance,

- Ref: be outside, than within, target range. Comparison of nine clisnis’ routine records showed
W - I n significant overall change after obtaining their dogs, with seven clients recording a significantly Chan]
. higher preportion of routine tests within target range after obtsining & dog. HbA1C showed &

Reader Comments (1)
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Frevious studies have suggested that some pet dogs respond 1o their owners’ hypoglycasmic
state. Here, we show that trained glycasmia alsrt dogs placed with clients lving Wit diabetes
afford significant improvements to cwner well-being. We investigated whether trained dogs
reliably respond to their owners’ hypoglycaemic state, and whether owners experisnce
facilitated tightened alycasmic control, and wider psychosocial benefits. Since obtsining their
dog, il seventeen clients studied reported positive effects including reduced paramedic call
outs, decreased unconscious episades and improved independence. Ownerrecarded data

showed that dogs slerted their owners, with significant, though variable, accuracy at times of Cognif
low and high blood sugar, Eight out of the ten dogs (for which owners provided adsquate
records) responded consistently more often when their owner's blood sugars were reported fo Neurd

small, non signifizant reduction sfter deg allocation. Based on owner-reported data we have

Media Coverage (0) shown, for the first fime, that trained detection dogs perform sbove chance level. This study
Figures paints to the potential valus of alert dogs, for increasing glycaemic control, clisnt independence Topical]
an9 consequent quality of life and even rEdUCng the tosts of long-4em heakh care. & coM
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¢ points to the potential value for

- increasing glycaemic control, giﬁzneg’ Morant & Guest, (2013). PLoS

» client independence, quality of life,
« reducing the costs of long-term ZEXPRESS- -1 Qelslchvele
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h e alth Care . How a dog can save your life:

Pets trained to detect diabetes in

amazing study EE
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RESEARCH ARTICLE
How effective are trained dogs at alerting
their owners to changes in blood glycaemic
levels?: Variations in performance of
glycaemia alert dogs

Nicola J. Rooney . '**, Claire M. Guest’, Lydia C. M. Swanson’, Steve V. Morant »*

1 Arumal Weitare and Behaviou Group. Bristol Veternary School Universtty of Brstol, Brstol, United
Kangdom. 2 Medical Detacson Doga. Greanway Business Park. Miton Keyrnes. Unted Kingdom
3 Meddicires Morstonng Unt, Urwersity of Dundes. Dundee. Unfed Kingdom

Abstract

Aims

Domestic dogs are trained 10 a wide variety of roles including an increasing number of
cal assistance tasks. Glycaemia alert dogs are reported to greatly improve the quality
of owners living with Type 1 diabetes. Research into their value is currently sparse, or
numbers of dogs and provides conflicting results. In this study we assess the relabiity
targe number of trained glycaemic alert dogs at respanding 1o hypo- and hyper-glycae
(referred 10 as out-of-range, OOR) episodes, and explore factors associated with vari
intheir performance.

Methods

Routine owner records were used 10 assess the sensitivity and specificity of each of 2
dogs, trained by a single UK charity during almost 4000 out-of-range episodes. Senst
and positive predictive values are compared to demographic factors and instructors’ ¢
of the dog, owner and partnership.

Results

Dogs varied in their performance, with median sensitivity 1o out-of-range episodes at
(25" percentile = 50, 75™ percentile = 95). To hypoglycaemic episodes the median se
ty was 83% (66-94%) while 1o hyperglyaemic episodes it was 67% (17-91%). The m
positive predictive value (PPV) was 81% (68-84%), L.e. on average 81% of alerts occ
when ghucose levels were out of target range. For four dogs, PPV was 100%. Individu
characteristics of the dog. the partnership and the household were significantly assoc
with performance (e.g., whether the dog was previously a pet, when it was trained, wt
s partner was an adult or child)

30 dog-clients pairs

4197 OOR episodes
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Dogs may help diabetes patients regulate blood sugar

Diabetes-detection dogs help patients
avoid serious blood sugar crashes,
first large trial finds
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Medical detection dogs help diabetics regulate

insulin levels
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Sensitivity (Hypers)
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Owner-reported data
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What Is needed?
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Continuous trace

Participant 5 Sensitivity to OOR: 73.33%

Automatic e Scan e Owner blood test
Alert () Rewarded




Do dogs accurately alert thelr
owners? ~

An Owner-Independent Investigation

® Mean sensitivity to low

blood glucose is 56%
— (range 33.3% - 91.7%).

®Mean PPV is 70%
— (range 45.2% - 92.9%).

Wilson, Morant, Guest Kane, Rooney
2019 Frontiers in Veterinary Sciences

Confirmed dogs perform role via

owner-independent measures *
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Differences between OOR and IR

When out of range greater variability in: v e
Playing with Owner, o I
Jump Up, EE*EEIIEEFEE
Sniff Owner, B VY e
Bark, o an - o]
Paw Owner, o m o s o@ @ om0
Lick Owner e

In range E In range
£
:
1]

:
Individual dogs showed distinctive behaviours - U
Attention-seeking, el | e
Locomotion/Standing, onf e eenfemeees e o
Playing with Owner T ST
Yawning
Licking Lips. Wilson, Morant, Guest Kane, Rooney
submitted Applied Animal Behaviour
Science
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Partnerships varied in performance

Sensitivity %

Which factors

affect
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Which factors affect performance?

Features of household
Dogs in busy households
more likely to false alert
Partnered with a child
more likely to miss OOR episodes
less likely to false alert

Owner attitude and behaviour
Dogs missed fewer episodes if owners
rated higher for:
Communication with Instructor
Willingness to Reward their Dogs
Confidence in the Dog’s Abilit
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Which factors affect performance?

Features of dog
Missed fewer episodes if

more motivated/ enjoying task
higher strength of indication
more willing to try new behaviours and

“get it wrong”

What’s nex?
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Can we predict differences In
dogs prior to training?

Survey on the importance of different
traits for medical detection dog
performance

Important traits
® Reward preferences

® Human directed behaviour

® Willingness to try new

Sharyn Bistre (PhD student)
behaviours

9. Boxes expleration 10. Unsolvable task 12. Tennis ball

e

I'l. Toy playing

LW

1 Piease sit and hold your dog behind the startline | 1 Please sit and hold your dog behind the start | 1. Pleass play tug of war with your dog for one | 1 Please Sit and hold your dog behind the start line
facing forward. line facing forward. minute. facing forward.

2. When | say “READY" release your dog, they are | 2. When | say "READY” release your dog, they are | 2. When | say "STOP”, ask your dog to sit, lay down | 2. When | say "READY" release your dog, they are free
free to search for treats hidden in baxes. free to try to take a treat out of a closed and 3 tofind aball hidden under a can.

3. After your dog finds the treat ar if | say “STOP” container. 3. Walk five staps backwards and hold the stay for 30 | 3. If your dog chooses the right can, | ill throw them
call them back, if they do not come, please take | 3 Meznwhile, please remain in your seat quietly sec the ball, and you may release them. If they do nat
them back to the start poi and ignors them if they try to gst your | 4 Whenasked, call your dog prai give up the ball, plsase take it back from tham.

attention.

13. Coat wearing

14. Vet check up

B

15. Moving ball

b o d

16, Slippery surface

i

17, Adaptation to
resting area

Medical

1 Please put the coat on your dog || = Please hold your dog while | | 1. Please sit and hold your dog behind the | 1. Please follow me into the next raom T Pisass taks your dog back to therr crats
whill 1 hold them. simulate 2 vet check up. start ine facing forward. 2 Hold your dog’s laash while | to5s some treats e
2. We will then let them go, and || 2 Pleass |22 me know beforenand if | 3 | will show your dog a ball. Releass them ‘on a slippery surface. 2 Toss some treats in the crate and put
they are fres to sxplors for 30 (7 C2] ) = B g winen | piace the ball on the foor. The | 3. When | ssid "READY reiease them so they can your dog inside .
sec. == ball will move and make a noise for getthe treats 3. We will leave them alone far five
3 please ke off the coat around 30 sec. minutes whils Flming them
aftarwards. 2. Meanwhile, please remain in your seat 4. Aftarwards you may take them out if you
quistly and ignore your dog if they try wish.
5 gat your swantion.




How do they do 1t?

Thermal desorption gas-chromatography time-of-flight
mass spectrometry (TD-GC-MS-TOF)
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Differences in odour profiles with glycaemic state

5 compounds needed to detect hypoglycaemia,

(Wheatstone 2017).
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What about dog-child partnerships?
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Addison’s crisis PoTs
alert dog syndrome
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Thank you for your attention!
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