The Link Between Environment, Age, and Health in a Large Cohort of Companion Dogs from the Dog
Aging Project
Brianah M. McCoy?, Layla Brassington?, Kelly Jin?, Greer Dolby?, Devin Collins3, Matthew Dunbar* Sandi Shrager>, Dog Aging

SMACK LAB Project Consortium, Noah Snyder-Mackler?

T\ L~ behavior-genomics

Dog Aging
gV Project

Introduction Conclusions & Future Directions

K Measures of social status, social integration, and early-life adversity are \ [ Figure 1. Demographics of the Dog Aging Project 1 Conclusions
among the strongest and most consistent predictors of health and survival N= 21432 « We generated the first characterization of a companion dogs' social
outcomes. ’ environment
* However, little is known about if and how these health and mortality effects . follee e e '
vary across lifespan. © Mised breed - 11,213 ¥ r— M * Higher income, older owners, and more time with other dogs were
ixed breed = 11, R AN 77 1T s . .
« We are leveraging the use of the companion dog because they age similarly to @ Purcbred - 10219 & 1co- f"" o B L | seplt AR o\ associated with better overall general health.
humans, aretgzenetlcallv and phenotypically diverse, and they share human . Sy LR LA | | ﬁ G &?,, * Older owners, more time with people, more time with dogs, and more
environments-. fam f Ry : 3 L VoA Al ST i . . .
\ / g s | e MERR Yises Sy stable households were associated with less disease.
. %v N o \ ' ’é‘."\i;:’*::“'; /—"f . . . . . . .
T th peobl ) : R A L IR e QS | * Interestingly, in the disease model, higher income was associated with
ime with people : A - SN B O P ¥ g B 6 TP . .
peop Age 1n years B N L W] .4 :{‘e{;aﬂ* B more disease instances.
R S R A B S i b e Y
"T\-\\?, ,:_, . “‘\ . . ’\ . L.,}ﬁmﬁ‘.ﬂw 5 " | 48" o :.- \-\\ ;iy’ ° d
Time with other animal O Male=10749 A SERRRE I DN P ruture Directions
11me witn otner animais o _ » W o R . )T TR T 1 1
Household stability @ Femile=10683 3 Eam NP S T s R1N * Better understand the relationship between owner age and
2 1o00] ~ a/m%% N 7 L general health
2 e B AR PackBariidloants * Introduce potential modifiers like exercise/ activity level
; e Location randomly assigned within participant's count . . . .
- - - - _ % et b ’ « Investigate the relationship between income level and
Weight in Ibs disease using metrics like veterinary care visit frequency.

* Use a multivariate modeling method called structural
equation modeling (SEM) to understand the SE as a natural

Household finances Q

Time outdoors Figure 2. Age is strongly associated with general [ Environmental factors ] system.
health and disease in the DAP cohort Income
e ™
9%, Figure 4. Structural equation meta-model of the social
| Medianincome

(eneral Health
R Poor healtz /\/\ e, S environment as a system and the relationship between each
| component and health
' . //\ Stability N P /

Stability index

General Health
© &

* General Health: owner reported measure of health (scale 1-6) _ 5%
. 5 . Population density ”
* Disease Instances: cumulative number of diseases reported by owner . /_/__\ Finance
Time with people -Median income

Good health 1 - -Annual income

_ 3 10 20
Objectives Age ny AGE
S 0
- ~ Poor health Disease Instances
e Quantify primary axes of the social environment(SE). § 10 /\_/A Time with dogs o
: : y E— oca
* |dentify which components most strongly affect health? O i r—— Health
* Understand how these effects change with age. B . st 4%, [ -Population density | _negative ssm oo
AN / D e — 52 -Neighborhood -Activity level
bw- —— R walk score
= Owner age / -Hrs in garage
0 10 20

Outcome \
WEIGHT

Owner age range 3 %

Data analysis pipeline : Variables were selected from the Health and Life

2>
Q
M

Experiences survey (HLES) owners completed as member of The Dog Aging 1.0 0.5 0.0 0.5 1.0 \ Social
project (dogagingproject.org) Variable loadings on factors :gz;sgguc:t”"t
-Max education
A. B. () Latent variable
Assessment of 652 Based : Poor Health Measurable variable
; asea on prior i + oor Hea
HLES variables, jiowledaa:and, itaratiine Owner age S —
narrowed down to 71 / \
 Older owners, more time with o1 doge
* Time w/ dogs - —— dogs, and higher income were o References
aSSOCIlated with better health § - = % [1] Snyder-Mackler, N., Burger, J. R., Gaydosh, L., Belsky, D. W., Noppert, G. A., Campos, F. A.,
i urole). < - L . . , . .
> 98% complete | | Reduction of L . Older owmers, more time with g 1 (4020 Soett deerimants ofheth and srvialinhamans and ot amat. e (Ve
Manual curation variables (45) - S — |l . g i York, N.Y.), 368(6493), eaax9553. https://doi.org/10.1126/science.aax9553
people companions, and more stable | - . . .
. . 2 ot 55 = [2] Hoffman, J. M., Creevy, K. E., Franks, A., O'Neill, D. G., & Promislow, D. (2018). The companion
* households were associated with b dog as a model for human aging and mortality. Aging cell, 17(3), e12737.
\ less disease (blue). / https://doi.org/10.1111/acel. 12737
1. Income/Advantage Stabilit - —e—_e_
Exploratory 2 Stablhty y Younger dogs .
5 factors were identified factor 3. Time w/ People =9= (isease ACknOWIEdgementS & Fu ndlng
analysis %, Limew Blops Better Health . .
5. Owner Age Income - === health el [ 2 ~ 0 | 2 Acknowledgements: The Dog Aging Project
Consortium, SMack Lab, and my PhD
: : : : Younger owner Older owner committee
-0.15 -0.10 -0.05  0.00 0.05 L .
| L Used generalized linear | . . Funding: National Institutes of Health &
Oilcome cisease mea,r model with poisson Less Discase Effect size More Discase National Science Foundation |
metric was created modelin g : Better Health Worse Health . U2 -
regression 3B. Young dogs are more sensitive to the health U19-AG057377 LA
Generalized linear model with Poisson link. Models effects of having a 'young vs. old owner. m) (S

controlled for dog age and weight


https://doi.org/10.1126/science.aax9553

