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Background

§ The early years… 



Grad School



In The Beginning



BACKGROUND - MEDICATION ADHERENCE
• Non-adherence up to 70% (Chisholm-Burns, et al, 2012)
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Risk factors

Attitudes & 
beliefs:

Lower SE 

(De Geest et al., 
1995) 

Depression 

(e.g., Gelb et al., 
2010)

Treatment related: 

Adjusting doses 

(Cedillo-Galindo 
& Gracida, 2011) 

Forgetting 
medications 

(Cedillo-Galindo 
& Gracida, 2011) 

Understanding 
medications

(Vasquez, et al, 
2003)

Number of 
medications 

(Vasquez, et al, 
2003)



§ Important risk factor for 
cerebrovascular disease
§ shared traditional risk 

factors
§ Uremia-related risk
§ Dialysis-related risk

§ Increased risk 
§ Stroke
§ Small vessel disease
§ Dementia 

Kelly et al., 2021



• Rates nearly 3x the general population 
(NIMH, 2016; Palmer et al., 2013)

• Explains 20-30% of the variance in non-mood-
related aspects of HRQOL (Kovaks et al., 2011)

• Increased mortality (Novak et al., 2010; Zelle et al., 2012)

• Organ rejection (Tsunoda et al., 2010). 

• Predicts adherence (e.g. Griva et al., 2012)
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• Memory and executive function deficits in CKD
(e.g. Fiorina et al., 2012; Thornton, et al, 2007)

• Difficulties persist post-transplant 
(Gelb et al, 2008; Troen et al., 2012)

• Possible relationship between cognition and 
adherence? (Cheng, et al, 2012 ; Griva, et al, 2012)
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Cognition

Depressive 
Symptoms

Medication 
Adherence

-.304** -.299**

.136 / .045

Sobel’s Z = 2.18, p <.05

Depressive 
Symptoms

Cognition

Medication 
Adherence

-.194 .016

-.072 / -.069

Cognition

Somatic 
Symptoms

Medication 
Adherence

-.376** -.253**

.136 / .041

Sobel’s Z = 2.17, p <.05

Cognition

Depressive 
Symptoms

Medication 
Adherence

-.304** -.299**

.136 / .045

Sobel’s Z = 2.18, p <.05

Depressive 
Symptoms

Cognition

Medication 
Adherence

-.194 .016

-.072 / -.069

Cognition

Somatic 
Symptoms

Medication 
Adherence

-.376** -.253**

.136 / .041

Sobel’s Z = 2.17, p <.05

(Paterson,. Shapiro, & Thornton, 2010)



• EPS better predicts everyday functioning 
(Allaire & Marsiske, 2002; Gelb et al, 2010; Thornton et al, 2010)

• Other neurocognitive tasks may artificially decrease 
estimates of performance (Thornton et al., 2010)

• Predicts independence, functioning, and mortality
(e.g., Allaire & Marsiske, 2002; Allaire & Willis, 2006; Thornton et al, 2007; Thornton et al., 2010)
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 1 2 3 4 5 6 7 8 9 

1. Age --         

2. Gender -.00 --        

3. ESL Status .02 -.19* --       

4. Education .11 .05 -.26** --      

5. Ethnicity -.19* .24* -.67** .24* --     

6. EPS .15 .05 -.05 .31** .07 --    

7. ECB-KQ .08 .01 .06 .03 -.13 .18 --   

8. KBIT-II Verbal -.02 -.17 .35** .20* -.30** .19 .19 --  

9. KBIT-II Nonverbal .01 -.02 .05 .29** -.11 .26** .22* .39** -- 
 

 

§ Better EPS predicts better self-reported adherence in RTR, after accounting for 
neurocognitive abilities (Gelb et al., 2010)

(Paterson, Shapiro, & Thornton, 2013 & 2015)



• Willingness, effort and/or persistence in relation to 
aspects of daily life. 
• Measured for specific behaviours including adherence 

(Fernandez et al., 2008)

• ↑ SE relates to better self-management and QOL in RTR 
(Weng et al., 2010)

• ↑ Adherence SE relates to better adherence in RTR 
(Massey et al., 2013;Tucker et al., 2001) 
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.1789

.0057 .0725*

.3058*

.0922*       (.0775*)

.0777*

.0260* .0770*

.3030*

.0223*      (.0084)

ß Model 1

R2 =0.324

Model 2 à

R2=0.347



• Multivariate relationships between neurocognitive and 
psychosocial factors and Medication Adherence

• Structural equation model (Ullman, 2006)

• Four latent variables predicting adherence
• Neurocognitive abilities 
• EPS
• Depressive symptoms 
• SE 
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Neurocognitive 
functions

WAIS-III DSC & LNS, DKEFS CW & Trails; 
CVLT-II; KBIT-2 

Everyday 
Problem Solving EPS Test, ECB-KQ 

Depressive 
Symptoms CES-D Factors 

Self-Efficacy SE; GSE; NGSE; Tx-ASES; MASES-R 

Medication 
Adherence TxEQ; MPR; Serum Target level
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Initial Model

RMSEA = .056 
CFI = .88 
SRMR = .097

(Paterson, O’Rourke, Shapiro, & Thornton, 2018)
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Final Model

RMSEA = .031
CFI = .97
SRMR = .072

(Paterson, O’Rourke, Shapiro, & Thornton, 2018)



EPS Directly predicts adherence 

Neurocognition Indirect association with 
adherence 

Depressive 
symptoms No direct effect ↑ loadings for depressed 

affect and somatic symptoms

Self-Efficacy Directly predicts adherence ↑ Adherence SE loadings 
loadings on construct
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Utility of EPS & SE 
in predicting 

health behaviour

Importance of  
neurocognitive 

and psychosocial 
factors in physical 

health Development of 
measures with 

predictive utility



Physical Health 
Impacts on
Mental & 
Cognitive Health



● Coronary Heart Disease
● Heart Attack
● Stroke
● High Blood Pressure
● High low-density lipoprotein 

[LDL] level cholesterol

Physical Activity and 
Cardiovascular Health

Physical Activity has been associated with 
improved physical health outcomes, and has 
been linked to a lower risk of:

(Myers, 2003)



Physical activity is associated with:
● Increased brain volume
● Improved mood and sleep
● Lowered risk of cognitive decline
● Fighting against reduction of brain 

connections

Goal: 150 minutes per week of exercise

Physical Activity and 
Cognitive Health

(Harvard Health, 2021; Mayo Clinic, 2021)



Review of literature

18-50 year olds consistently exercised for 
12+ months

Results:

● Improved executive function
● Improved memory
● Improved processing speed

Physical Activity and Cognition

(Cox et al., 2016)



Lower risk of 
Alzheimer's Disease 

and Cognitive 
Impairment

Improved overall 
cognitive functioning

Higher scores on tests 
of attention, executive 

function, processing 
speed, memory

Physical Activity and Cognitive Function in Older Adults 

Physical activity is associated with:

(Busse et al., 2009)



Aerobic Exercise

Correlated with:
- Improved reaction 

time
- Improved reaction 

accuracy

Anaerobic Exercise

Correlated with:
- Improved cognitive 

function 
- Improved short-

term memory (in 
cognitively healthy 
adults)

Aerobic or Anaerobic Exercise?

(Ishihara et al., 2021; Coelho-Junior et al., 2020)



Physical activity promotes cognitive function beyond 
preventing brain pathology

Faster processing 
speed 

Better visuospatial 
abilities 

Improved 
memory 

(Buchman et al 2019)



Can have Adverse Effects 
on those with Panic 

Disorder
Decreases Symptoms of 

Anxiety
Decreases Symptoms of 

Depression

Physical Activity and Mental Health

(Paluska & Schwenk, 2000)



Physical Activity and 
Mental Health in Older 
Adults

(Yao et al., 2021)



Benefits of Fruit and Vegetable 
Consumption in Older Adults

Better 
memory

Lower 
Depression 

Levels

Higher 
Quality of 

Life

Better 
Perceived 
Physical 
Health

1 2 3 5

Improved 
Mobility
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(Gehlich et al., 2020)



Diet and Mental Health in Older Adults

Poor diet can interfere 
with normal brain 

function, impacting mood 

High caffeine 
consumption linked to 

depression and anxiety

Nutritional deficiencies 
can increase risk of 

depression

Health 
complications 
associated with 
poor diet can 
increase risk of 
depression 

(Harbottle, 2019)



Mediterranean Diet

From countries surrounding the 
Mediterranean Sea (Greece, Italy, 
etc.)

Main components:

● Mostly plant-based but 
includes fish and poultry

● Vegetables, fruit, nuts, seeds, 
whole grains

● Olive oil
● Red wine (in moderation)

Prevents heart disease and stroke
(Mayo Clinic, 2021)



Mediterranean Diet Research

Fatty Acid
Correlated with:

- Higher brain volume
- Improved executive function + 

abstract thinking

Polyphenols 
(Flavonols)
Correlated with: 

- Higher scores on 
cognitive abilities 
tests

- Better associated 
learning and 
memory

Plants
Focus of the Mediterranean 
diet is basing meals around 
vegetables, legumes, and 
fruit

Fish Oil
Component of the 

Mediterranean diet found 
in Sea Fish

(Huhn et al., 2015)



DASH Diet
Dietary Approaches to Stop 
Hypertension

Prevents and treats hypertension

Main components:

● Little sodium (up to 1 tsp) and 
saturated fats

● Low-fat and fat-free dairy 
products

● Fruit and vegetables, whole 
grains, beans, nuts

● Fish and poultry, limited fatty 
meat

(Mayo Clinic, 2021)



MIND Diet
Mediterranean-DASH Intervention for 
Neurodegenerative Delay

Designed for brain health and 
dementia prevention

Main components:

● Leafy greens
● Berries
● Nuts
● Olive oil
● Mostly plant-based but 

includes fish
● Red wine (in moderation)

(Mayo Clinic, 2019)



MIND Diet Research

Correlated with:
● Better cognition
● Improved long-term cognitive function
● Improved subjective memory

Found to be more effective than the Mediterranean diet and the DASH diet
- MIND incorporates the best components of both diets

(Kheirouri & Alizadeh, 2021)



Canadian Data? Canadian Longitudinal Study on Aging (CLSA)







Hamond & Stinchcombe, 
2022
● Many types of physical 

activity may be 
protective of memory 
performance 





In The Now



Past, Present, & Future

Past:

• Medication 
adherence post 
renal transplant 

• Everyday problem 
solving

Present:

• Health predictors 
of mental 
wellbeing and 
cognitive function 
(and COVID-19)

• Predicting health 
behaviours -
impacts of 
mHealth app use

• Predicting 
Cognitive change 
– impacts of 
physical health

Future: 

• Prediction of 
health behaviours

• Diagnostic and 
predictive tools

• Evidence based 
interventions for 
management of 
health 
behaviours?



Current Projects



Modeling mental 
health in 
undergraduate 
students

● Impacts of self-care 
behaviours 

○ sleep, 

○ exercise

○ mindfulness

● emotion regulation
● social support
● academic recreation 

orientations

Variable B R² D R² D F t
Step 1
Gender 4.390

0.005 5.705**
2.389*

Step 2
Gender
Exercise

4.330
-0.035

0.008 0.003 3.798*
2.358*
-1.949*

Step 3
Gender
Exercise
SS

4.429
-0.015
-8.032

0.052 0.044 54.619***
2.466*
-0.829
-7.390***

Step 4
Gender
Exercise
SS
ERS

2.392
0.002
-3.941
1.267

0.501 0.449 1067.374***
1.833
0.181
-4.933***
32.671***

Step 5
Gender
Exercise
SS
ERS
Sleep

1.996
0.002
-3.910
1.244
-2.220

0.505 0.004 10.112**
1.528
0.178
-4.913***
31.625***
-3.180**

Step 6
Gender
Exercise
SS
ERS
Sleep
Mind.

2.487
0.007
-2.954
1.057
-1.958
-0.792

0.521 0.017 41.140***
1.932*
0.550
-3.707***
21.853***
-2.848**
-6.414***



Wave 3
September 7, 2021-
December 7, 2021

Wave 2
December 21, 2020 to 

March 30, 2021

Wave 1
August 18th to October 

1st, 2020

Psychological Impacts of COVID-19 On 
Canadians Study



1,144
830
1,161

724
606
951

214
243
296

334
249
338

2,370
1,703
2,428

1,036
1,058
1180

134
218
227

340
280
376

199
253
230

46
98
130

3
4
2

10
4
6

1
3
9

Wave 2: 5,675
12/21/2020 to 02/26/2021

Wave 1: 6,629
08/18/2020 to 
10/01/2020

Wave 3: 7,354
09/07/2021 to 
12/07/2020





Depressive Symptoms

Wave 1 Wave 2 Wave 3

Mild Depression

Moderate Depression



Anxiety Symptoms

Wave 1 Wave 2 Wave 3

Mild Anxiety



Posttraumatic Distress Symptoms

Wave 1 Wave 2 Wave 3

Clinical 
Concern PTSD



Wave 1 Wave 2

Changes in Self-Reported Mental Health During 
COVID-19 Pandemic

Wave 3



Perceived Cognitive Functioning

Wave 2 Wave 3



Women were at an increased risk for:

Anxiety Depression

Perceived Cognitive 

Impairment

Posttraumatic 

Distress



Increased perceived 
cognitive functioning

Decreased 
posttraumatic distress 

symptoms

Decreased anxiety 
symptoms

Decreased depressive 
symptoms

Older age group was associated with..



Wave 1 Wave 2

Changes in Physical Exercise During COVID-19 
Pandemic

Reduced indoor exercise
33%22%

20%15%
Reduced outdoor exercise

Reduced indoor exercise

Reduced outdoor exercise



Individuals who reported reduced indoor physical exercise during the 

COVID-19 pandemic experienced:

Increased 
depressive 
symptoms 

Increased 
anxiety 

symptoms 

Increased symptoms 

of posttraumatic 

distress 

Decreased 

perceived cognitive 

functioning 



Individuals who reported reduced outdoor physical exercise 
during the COVID-19 pandemic experienced:

Increased 
depressive 
symptoms 

Increased 
anxiety 

symptoms 

Increased symptoms 

of posttraumatic 

distress 

Decreased 

perceived cognitive 

functioning 



Decreased physical activity 
was linked to reports of 
declining mental health 
during the pandemic in 

both Wave 1 and Wave 2.

The Effect of Decreased 
Physical Activity on 

Perceived Changes in 
Mental Health



§ Behavioural Research on Aging and Illness 
in Neuropsychology (BRAIN) Lab

§ COVID-19 Mental Health Study Team



Cognitive Aging Laboratory and its collaborators – Past and 

Present (SFU) 

• Dr. Wendy Loken Thornton, Ph.D.

• Dr. R. Jean Shaprio, M.D.

• Dr. Norm O’Rorke, Ph.D. 

• Dr. Shannon Gelb, Ph.D.
• Dr. Sophie Yeung, Ph.D. 

• Dr. Ashley Fisher, Ph.D. 

• Dr. Alisha Coolin, Ph.D. 

• Dr. Maryam Demian, Ph.D. 

• Jessica Pumpa, M.A. 

• Research Assistants and work study students who aided in 

participant reqruitment and data collection on projects. 
• Staff at the Solid Organ T ransplant Clinic at Vancouver 

Genderal Hospital

66

Baycrest Health Sciences Centre and Cogniciti

• Dr. Angela K. Troyer, Ph.D.

• Dr. Brian Levine, M.D/Ph.D. 

• Dr. Kathryn Stokes, Ph.D.

• Dr. Morris Freedman, M.D.

• Dr. Pradeep Raamana, Ph.D.

• Dr. Sandra Gardner, Ph.D.

• Brintha Sivajohan

• Ruby Nishioka

• Caitlin Johnston

• Brian Mackie

• Practicum students and Research Assistants who aided in data 

collection. 

• Staff at the Sam and Ida Ross Memory Clinic

• Research staff on the TorCA Validation project within TDRA
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