
 

 

 

 

 

 

 

THE RELATIONSHIP BETWEEN CHRONIC STRESS, EMOTION REGULATION AND 

DEPRESSIVE SYMPTOMS IN HEALTHY OLDER ADULTS 

by 

Vivian Huang 
Bachelor of Science (Hons.), University of Calgary, 2013 

 

 

A thesis  

presented to Ryerson University  

in partial fulfillment of the requirements for the degree of  

Master of Arts  

in the Program of Psychology 

 

 

 

 

Toronto, Ontario, Canada, 2016 

© (Vivian Huang) 2016 

 



 ii	

AUTHOR'S DECLARATION  

I hereby declare that I am the sole author of this thesis. This is a true copy of the thesis, including 
any required final revisions, as accepted by my examiners. 

I authorize Ryerson University to lend this thesis to other institutions or individuals for the 
purpose of scholarly research 

I further authorize Ryerson University to reproduce this thesis by photocopying or by other 
means, in total or in part, at the request of other institutions or individuals for the purpose of 
scholarly research. 

I understand that my thesis may be made electronically available to the public. 

  



 iii	

The Relationship Between Chronic Stress, Emotion Regulation And Depressive Symptoms In 

Healthy Older Adults 

Master of Arts, 2016 

Vivian Huang 

Psychology  

Ryerson University 

Abstract 

  The current study examined the association between chronic stress (measured in 

allostatic load or AL), ER, and depressive symptoms in a group of community-dwelling older 

adults. It was hypothesized that chronic stress levels would mediate the relationship between ER 

and depressive symptoms. A total of 70 older adults aged 60 and older participated in the study. 

There were no significant associations found in the main analyses between the AL index and 

depressive symptoms, as well as no significant relationship was found between ER strategies and 

AL index, after controlling for age, sex, education, and perceived SES. However, perceived 

stress significantly mediated the relationship between maladaptive ER strategies and depressive 

symptoms, and the relationship between adaptive ER strategies and depressive symptoms. Given 

the small sample size and the lack of variability of the AL index, the study would benefit from a 

larger sample size to clarify the present results.  
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The Relationship between Chronic Stress, Emotion Regulation and Depressive Symptoms in 

Healthy Older Adults 

 Depression has been identified as a leading cause of disability worldwide (WHO, 2012). 

In Canada, it is estimated that 3 to 5% of older adults suffer from depression and 10 to 15% of 

those in the community experience depressive symptoms (CPA, 2014; Meeks, Hahia, 

Lavretysky, Kulkarni, & Jeste, 2011). Depression, regardless of severity, is associated with poor 

physical function, greater healthcare utilization, and an increased risk of suicide (Fisket, 

Wetherell, & Gatz, 2009; Meeks et al., 2011). Unfortunately, older adults with depression are 

often left undiagnosed and untreated (Stanners, Barton, Shakib, & Winefield, 2013), resulting in 

accelerated deterioration in physical health and quality of life in this vulnerable population. With 

an aging population on the rise, it is imperative to elucidate the underlying mechanisms of 

depression in late life and to promote the well-being and independence of the elderly, who are 

expected to comprise 25% of the Canadian population in 2051 (Statistics Canada, 2011). Various 

factors, such as stress and emotion regulation, have been linked to the onset and maintenance of 

depression (Aldao, Nolen-Hoeksema, & Schweizer, 2010; Kendler, Karkowski & Prescott, 

1999). However, the majority of research to date has taken a simplistic approach and has not 

considered the potential interplay between these factors. It is important to explore the interplay 

between depression, chronic stress, and emotion regulation to further our understanding of 

mechanisms that underlie the development and maintenance of late-life depression.  

Overview of Depression and Its Impact in Older Adults 

 Although not an age-related disorder per se, the prevalence of depression in older adults 

is on the rise (Baldwin, 2000; Edlund, Lauerer, & Drayton, 2015). Family members, caregivers, 

and physicians often overlook depression in older adults due to different symptom presentations 
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compared to younger adults. Whereas young adults may present more affective symptoms (e.g., 

feeling sad), older adults often report feelings of worry and somatic complaints, just to name a 

few (Stanners et al., 2013). If depression is left untreated, older adults are more likely to attempt 

and commit suicide compared with young adults (Alexopoulos, 2005; Fisket, Wetherell, & Gatz, 

2009; Szczerbinska, Hirdes, & Zyczkowska, 2012).  

For a diagnosis of depression, regardless of age, individuals must present with either 

depressed mood or loss of interest or pleasure during the same two-week period and report 

changes from previous functioning (APA, 2013). Moreover, they must present with at least four 

of the following symptoms: fluctuation in weight, changes in sleep, psychomotor disturbances, 

fatigue, feelings of worthlessness, inability to concentrate, and/or recurrent suicidal thoughts 

(APA, 2013). The aforementioned symptoms must lead to significant functional impairment and 

symptoms must not be associated with substance use or any other medical condition (APA, 

2013). Although there is an increased prevalence of major depression in older adults, recent 

studies suggest that subclinical depression is more common in community-dwelling older adults 

(CPA, 2014; Meeks et al., 2011), that is, individuals present with depressive symptoms without 

meeting full diagnostic criteria for major depressive disorder.  

Previous studies have indicated that subclinical depression is associated with poorer 

social function (Howland et al., 2008), lower quality of life (Goldney, Fisher, Dal Grande, & 

Taylor, 2004), more access of healthcare systems (Howland et al., 2008), and greater functional 

impairment (Rapaport et al., 2002) compared to healthy individuals. Moreover, older adults who 

experience persistent depressive symptoms have increased risks of disability and mortality over a 

4-year period (Murphy et al., 2016). Given the negative impact of subclinical depressive 
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symptoms on overall functioning, it is thus imperative to investigate the mechanism that 

underlies subclinical depression among older adults.  

Compared to their younger counterparts, there are some unique symptom expressions in 

older adults. Depression in older adults has been termed “depression without sadness” (Gallo & 

Rabins, 1999, p. 820). Older adults with depression often indicate feelings of emptiness, worry, 

and loneliness instead of feelings of sadness and/or depressed mood, which are commonly 

reported in younger individuals (Gallo & Rabins, 1999). Moreover, they may appear to be 

quieter, as well as more critical of themselves. Somatization, health complaints, psychomotor 

disturbances (Albert, Bear-Lehman, & Burkhardt, 2012; Parker, Roy, Hadzi-Pavlovic, Wilhelm, 

& Mitchell, 2001), and delusions are also more common in depressed older adults than their 

younger counterparts (Alvarez, Urretavizcaya, Benllock, Vallejo, & Menchon, 2011).  

Different symptom presentations may contribute to difficulties in detecting depression in 

older adults. In addition to a different depression profile, older adults tend to be less 

knowledgeable about depression than younger adults (Farrer, Leach, Griffiths, Christensen, & 

Jorm, 2008) and exhibit more self- and perceived-stigma of depression (Conner et al., 2010; 

Werner, Stein-Shvachman, & Heinik, 2009). Thus, older adults are less likely to seek help (e.g., 

Conner et al., 2010), which may further contribute to depression being undiagnosed and 

untreated in the elderly population. As such, it is important to educate health professionals on the 

differences in depressive symptom presentation and potential underlying mechanisms to ensure 

that adequate treatments are provided for the elderly. 

In addition to somatic and psychological disturbances, severe cognitive impairments are 

also found in older adults due to the combined effect of cognitive aging and depression-related 

cognitive symptoms (Thomas & O’Brien, 2008). Subjective cognitive complaints have been 
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identified as one of the common clinical features in older adults with depression (Alexopoulos, 

2005; Amore et al., 2007). Impairments in information processing speed, executive functions, 

and visuospatial ability have also been found (Lockwood, Alexopoulos, & van Gorp, 2002; 

Nebes et al., 2000). Of these domains, it appears that executive functions are most affected by 

late-life depression (Koenig, Bhalla, & Butters, 2014). In particular, executive function deficits 

are strongly associated with functional decline (Wilkins et al., 2010). For instance, depressed 

individuals often exhibit negative attention and interpretation biases (Cowden Hindash, & Amir, 

2012; for review see Gotlib & Joormann, 2010; Mathews & MacLeod, 2005), cognitive rigidity 

(Meiran, Diamond, Toder, & Nemets, 2011), and poor planning (Snyder, 2013). Such deficits not 

only perpetuate the prognosis of depression, they also have a significant impact on the 

functioning and well-being of older adults.  

Previous research suggests a link between disruption in executive function processes and 

functional disability in older adults with depression (Alexopoulos et al., 1996). Potter and 

colleagues (2012) examined the association between attentional shifting and deficits in daily 

functions in 89 older adults with depression. After controlling for age, sex, education, and 

depression severity, greater error rates in attentional shifting were associated with greater 

functional disability (Potter, McQuoid, Payne, Taylor, & Steffens, 2012). It was suggested that 

depressed individuals’ inability to problem solve in daily activities could be due to poor problem 

solving skills that are outside of the individual’s current abilities. Moreover, executive functions, 

such as working memory and problem solving abilities, could mediate the relationship between 

depressive symptoms and the inability to perform daily living tasks (Gallo et al., 2003). 

Consequently, older depressed individuals tend to exhibit functional impairments in tasks that 

require detailed encoding and effortful processing.  
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Previous research provides strong support for a bidirectional relationship between 

depression and physical health in the elderly population. It is well established that late-life 

depression is linked to various chronic health conditions, such as cardiovascular (CVD; e.g., 

Carney, Freedland, & Sheps, 2003) and neurological diseases (e.g., dementia; Alexopoulos, 

2005), as well as diabetes (Li, Ford, Strine, & Mokdad, 2008). Depression may further worsen 

the management and outcomes of these physical conditions as the individual is more likely to 

engage in unhealthy behaviours (e.g., smoking), display poor adherence to treatment, and/or 

exhibit underlying physiological changes associated with depression (e.g., increased 

inflammation in the body; Carney, Freedland, & Sheps, 2004). Conversely, physical illnesses 

may serve as an important predictor for the onset of late-life depression due the emotional strain 

of health deterioration and reduced quality of life that the individual experiences (Golden et al., 

2008; Gunn et al., 2012). Overall, depression has a significant impact on the overall well-being 

of older adults. As indicated, various factors have been identified as being associated with late-

life depression. Particularly, prolonged stress exposure and dysregulation of the stress response 

system have received significant attention over the past three decades.  

Overview of the Stress Systems 

Chronic stress has been identified as a risk factor for the onset of depression (McGonagle 

& Kessler, 1990). Stress arises when an individual perceives that the environmental demand 

placed upon him or her is beyond the available resources that the individual possesses (Lazarus, 

1966). The stress response is a natural defense mechanism that requires physiological and 

behavioural adaptations to ensure the well-being of an individual (Ursin & Erikensen, 2004). 

There are two main systems involved in the acute stress response: the sympathetic-adrenal-

medulla (SAM) axis and the hypothalamic-pituitary-adrenal (HPA) axis (Herman & Cullinan, 
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1997). When individuals are presented with a stressor, the body activates both the SAM and 

HPA axes to engage in the “fight-or-flight” response (Piazza, Almeida, Dmitrieva, & Klein, 

2010). However, the timing of activation of these two systems differs. Whereas the SAM axis is 

a fast acting system where its activation and effect lasts from seconds to minutes, the HPA axis is 

a slower stress response system where its effect can remain from minutes to hours. These two 

systems have independent functions yet they are intricately connected.  

Sympathetic-Adrenal-Medulla (SAM) Axis 

Initially, the amygdala perceives a stimulus as a potential threat and sends a signal to the 

hypothalamus, which controls the autonomic nervous system and the endocrine system. The 

hypothalamus stimulates the adrenal medulla for the release of catecholamines (i.e., epinephrine 

and norepinephrine in humans) through the sympathetic nervous system (SNS; Theirry et al., 

1968), which prepares the body to engage in the “fight-or-flight” response, resulting in increased 

arousal such as elevated heart rate, blood pressure, and metabolic changes (Sapolsky, 1999). 

Activation of the SAM axis allows the body to increase oxygen and glucose supplies to the brain 

and muscles. Moreover, it suppresses any non-emergent bodily functions during a stress response 

(e.g., digestion, reproduction and growth). Once the stressor subsides, the parasympathetic 

nervous system (PNS) is activated to terminate the subsequent release of catecholamines, thus 

allowing the body to return to its normal range of functioning (i.e., homeostasis).  

Hypothalamic-Pituitary-Adrenal (HPA) Axis 

During an acute stress response, the HPA axis is also activated. Similar to what is found 

with the SAM axis, the amygdala is activated and sends a signal to the hypothalamus. The 

hypothalamus releases corticotropin-releasing hormone (CRH; Herman & Cullinan, 1997) which 

stimulates the secretion and release of adrenocorticotropic hormone (ACTH) from the pituitary 
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glands into the circulatory system which then binds to target cells; including cells of the adrenal 

cortex which results in the culmination of glucocorticoids (GC; Hennessy & Levine, 1979), or 

cortisol in humans. Cortisol maintains elevated blood glucose concentrations and blood pressure 

during a stress response to ensure that a sufficient amount of energy is provided to all parts of the 

body (Sapolsky, 1999). Once the stressor subsides, cortisol will bind to GC receptors in the 

limbic system, the hypothalamus and the pituitary, to inhibit the release of subsequent CRH and 

ACTH. This process is referred to as the negative feedback loop, which terminates the 

production and secretion of cortisol. The negative feedback mechanism allows the body to return 

to baseline, thus maintaining homeostasis of the organism (Herman & Cullinan, 1997).  

Both systems are activated to enhance attention and prepare the body to interact with the 

stressor through transient physiological changes (Chrousos & Gold, 1992). Activation of the 

stress systems is adaptive in the short run. However, chronic or repeated exposure to stressors 

leads to overactivation of the SAM and HPA axes. Overtime, elevated levels of stress hormones 

may result in dysfunction of the stress-sensitive systems and other interconnected biological 

systems. Chronically increased cortisol concentrations can adversely affect the body and the 

brain, which is particularly susceptible to the effect of elevated cortisol levels due to the high 

concentrations of GC receptors in the brain (Pariante & Lightman, 2008). Consequently, high 

cortisol levels have negative effects on the regulatory function of cortisol secretion, resulting in 

impaired cognitive functions (Lyons, Lopez, Yang & Schatzberg, 2000).  

Stress System Dysregulation and the Brain 

Previous studies have demonstrated the adverse effect of repeated stress on the brain (see 

review, Juster, McEwen, & Lupien, 2010; Karlamangla, Singer, McEwen, Rowe, & Seeman, 

2002). In particular, the hippocampus, amygdala, and the prefrontal cortex (PFC) are especially 
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vulnerable to the effect of stress and increased levels of cortisol (see review Arnsten, 2009; 

McEwen, Gould, & Sakai, 1992; see review Roozendaal, Barsegyan, & Lee, 2007). The 

hippocampus is a malleable brain structure that is involved in learning and memory, whereas the 

amygdala mediates the physiological and behavioural response towards fear and other emotions 

(Morris et al., 1998). The prefrontal cortex (PFC) plays a role in working memory and executive 

functions in general (e.g., decision-making) and during the stress response (Qin, Hermans, van 

Marle, Luo, & Fernandez, 2009). Animal and human research suggests that chronic exposure to 

stress hormones can have a neurotoxic effect on the brain (Landfield, Waymire, & Lynch, 1978; 

Lupien et al., 1998). With respect to hippocampal integrity, it has been shown that chronic GC 

binding can lead to downregulation of receptor function, which may lead to further HPA axis 

dysregulation (see review Pariante & Lightman, 2008), evidenced by increased basal cortisol 

levels. Furthermore, it is suggested that elevated cortisol levels lead to impaired hippocampal 

neurogenesis (Sapolsky, 2000). Based on the aforementioned links, researchers suggest that 

dysfunction of the HPA axis in depression may also be associated with alterations in 

hippocampal structure and volumes (e.g., Sheline et al., 1996; Steffens, McQuoid, Payne, & 

Potter, 2011).  

Previous research suggests that HPA axis dysregulation and changes in hippocampal 

volume are linked to depression in at-risk individuals (Dedovic et al., 2010), depressed patients 

(Axelson et al., 1993), and older adults with elevated depressive symptoms (O’Hara et al., 2007). 

Increased cortisol levels are also associated with changes in the PFC (Carrion et al., 2010). Given 

the neurotoxic effect of cortisol, it is plausible that chronic cortisol exposure in the hippocampus 

and PFC may lead to structural changes and subsequently disrupt cognitive processes that are 

associated with these stress sensitive brain regions. Previous studies have suggested that young 
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and older adults with elevated cortisol levels exhibit declines in memory and executive functions 

(e.g., Lee et al., 2007; Shields, Bonner, & Moons, 2015). Given the link between HPA axis 

dysfunction and structural changes in the hippocampus and PFC, elevated cortisol levels in 

depressed individuals may lead to cognitive symptoms, including impairments in executive 

control, attention, memory and thinking abilities such as negative interpretation and attention 

biases (e.g., Schule, Baghai, Rackwitz, & Laakmann, 2003; Stetler & Miller, 2005). 

Hypothalamic-Pituitary-Adrenal (HPA) Axis in Depression 

There is a robust association between the HPA axis and depression, evidenced by 

deviations from the norm in diurnal cortisol and basal cortisol levels (e.g., Murri et al., 2014; 

Burke, Davis, & Mohr, 2005). In healthy populations, the diurnal cortisol pattern is generally 

characterized by a steep increase within the first 30 minutes of awakening followed by a steady 

decline throughout the day and reaching a trough in the evening (Edwards, Evans, Hucklebridge, 

& Clow, 2001; Wust et al., 2000). Depressed patients often have higher levels of cortisol 

throughout different periods of the diurnal pattern when compared with their healthy 

counterparts. In particular, a blunted awakening cortisol response (ACR) in the morning has been 

found in depressed patients (Hinkelmann et al., 2013; Vreeburg et al., 2009). Further, elevated 

cortisol level during the evening nadir phase has been noted (Vreeburg et al., 2009). Given the 

difference in morning and evening cortisol secretion, persons with depression have been 

characterized as displaying a flat cortisol pattern (Fiocco et al., 2006).  

Elevated basal cortisol levels have also been found in depressed individuals. Previous 

studies have examined the linked between HPA dysfunction and depression using the 

dexamethasone suppression test (DEX). Dexamethasone is a hormone that binds to GC receptors 

and activates the negative feedback loop of the HPA axis. In turn, dexamethasone suppresses the 
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release of ACTH and, subsequently, cortisol (Cole, Kim, Kalman, & Spencer, 2000). Increased 

cortisol response (i.e., non-suppression) after dexamethasone administration has been found in 

depressed patients when compared to healthy individuals (e.g., Bardeleben & Holsboer, 1989), 

suggesting overactivation of HPA activity. Moreover, remitted depressed individuals who 

display an exaggerated cortisol response to the DEX are more likely to relapse (Zobel et al., 

2001). These findings have been confirmed by a meta-analysis that reported a large effect size 

(Hedges’ g = 3.22) for heightened basal cortisol levels post dexamethasone administration 

(Murri et al., 2014). However, other studies have found hypocortisolism in older adults with 

depressive symptoms (e.g., Oldehinkel et al., 2001; Penninx et al., 2007). Altogether, the 

aforementioned findings suggest a plausible overactivity of the HPA axis in persons with 

depression. However, findings are mixed in the current literature, especially in late life (e.g., 

Bremmer et al., 2007; Penninx et al., 2007).  

In addition to the altered diurnal pattern and basal secretion of cortisol, depressed and at-

risk individuals also exhibit abnormal cortisol reactivity towards an acute stressor; however, 

these findings are mixed. Whereas some studies suggested an exaggerated cortisol response to a 

psychosocial stressor in remitted depressed individuals (Morris, Rao, Wang, & Garber, 2014), 

other studies have found blunted cortisol reactivity compared with healthy individuals (Dienes, 

Hazel, & Hammen, 2013). Further, blunted cortisol reactivity has been reported as more 

pronounced in individuals who are older and more severely depressed (Burke et al., 2005). 

Inconsistent findings in the literature may be due to variability in cortisol secretion (Mason, 

1968) and measurement issues that commonly arise from salivary cortisol sampling (Adam & 

Kumari, 2009), including time of day, number of samples, and use of sampling device (e.g., 

Adam & Kumari, 2009; Kudielka, Broderick, & Kirschbaum, 2003; Saxbe, 2008). Given the 
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variability of cortisol, a more stable and comprehensive measure of stress, especially reflective 

of chronic stress, is needed to accurately reflect HPA function and its effect on the body.  

The Allostatic Load Model of Stress 

In order to effectively respond and adapt to the demands of the external environment, 

activity of the stress-sensitive systems fluctuates to maintain homeostasis within a changing 

environment. This adaptation process is termed “allostasis” (Sterling & Eyer, 1988). Whereas 

homeostasis is referred to as the regulation of various physiological systems to maintain a stable 

and relatively constant internal condition in an organism, allostasis allows the organism to 

maintain its physiological stability by changing its internal milieu to appropriately adapt to 

environmental demands (Juster, McEwen Lupien, 2010; Sterlin & Eyer, 1988). Thus, allostasis 

refers to the dynamic biological set-points that allow the body to adapt to the changing 

environment, whereas homeostasis is concerned with the static biological set-points that allow 

physiological systems to maintain their optimal range of function (Schulkin, 2003). Chronic or 

consistent intermittent activation of the SAM and HPA axes may lead to dysregulation in the 

primary regulatory systems. As a result, other regulatory systems, namely the immune, 

cardiovascular, and metabolic systems may alter their normal range of functioning in order to 

maintain allostasis. The chronic activation and imbalance of these interconnected regulatory 

systems may result in a “wear and tear” of the organism, called allostatic load (AL; McEwen & 

Stellar, 1993).  

The AL model comprehensively integrates several interacting regulatory systems and 

mediators that play a role in allostasis regulation. Given this framework, stress hormones and 

inflammatory markers have been identified as the primary mediators of allostasis (Juster et al., 

2010). These markers reflect the physiological regulatory response to stress. When one 
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mediating marker alters its levels in response to stress, other mediating markers will engage in 

compensatory changes in order to maintain allostasis (McEwen, 2008). Initially, the primary 

mediators will exert an effect on cellular activity of the regulatory systems in order to maintain 

allostasis (Juster et al., 2010). The secondary mediators then engage in a compensatory 

mechanism by altering their own operating ranges in order to maintain homeostasis. These 

regulatory systems include the cardiovascular and metabolic systems. As the interconnected 

systems continue to move out of allostatic range, tertiary outcomes ensue, which includes 

disease/disorder and mortality. Thus, by measuring the primary and secondary mediators, 

researchers can then examine the effect of chronic stress and the “wear and tear” of the 

regulatory systems on health outcomes.  

The MacArthur Studies of Successful Aging was the first study to validate the composite 

AL index using the following biomarkers: 12 hour urinary cortisol, epinephrine, norepinephrine; 

serum dehydroepiandrosterone-sulfate (DHEA-S), total cholesterol, high density lipoprotein 

(HDL) cholesterol; plasma glycosylated hemoglobin; systolic and diastolic blood pressure; and 

waist to hip ratio (Seeman, Singer, Rowe, Horwitz, & McEwen, 1997). The original biomarkers 

only included stress hormones as the primary mediators. Since then, subsequent studies have 

incorporated immune makers to improve knowledge of AL progression and the significance and 

predictability of the AL index in identifying various health outcomes.  

At 2.5-year and 7-year follow-up of the MacArthur Studies of Successful Aging cohort, 

the AL index was found to significantly predict health outcome (Seeman et al., 1997; Seeman, 

McEwen, Rowe, & Singer, 2001). Specifically, baseline AL significantly predicted the onset of 

physical and cognitive decline, as well as the risk of mortality in participants (Seeman et al, 

2001). Importantly, the AL index was a better predictor of health outcomes at follow-up 
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compared with any individual marker within the composite score (Seeman et al., 2001). This 

finding highlights the importance of using a comprehensive measure of stress physiology rather 

than a single unitary measure, such as cortisol.  

Other studies have further demonstrated AL as a significant predictor in other health and 

functional outcomes (e.g., Goldman et al., 2006; Gruenewald, Seeman, Karlamangla, & 

Sarkisian, 2009; Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002; Vieta et al., 2013) and 

in late-life mortality (Gruenewald et al., 2006; Seeman, McEwen, Rose, & Singer, 2001). Again, 

these studies have confirmed the comprehensive AL index as a better predictor of health and 

functional outcomes, and mortality risk than the individual components of the AL index (e.g., 

Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002; McEwen, 2003).  

Few studies have recently examined AL in relation to depression. The Social 

Environment and Biomarkers of Aging Study (SEBAS; Goldman et al., 2006; Seplaki, Goldman 

Weinstein, & Lin, 2006) was one of the first studies to examine the link between the 

dysfunctions of multiple physiological systems and depression in a group of 972 Taiwanese 

older adults. The authors incorporated an inflammatory marker (i.e., interleukin-6) to provide a 

more comprehensive AL summary measure. A significant relationship was found between 

increased AL index and global depressive symptoms (Seplaki et al., 2006). However, due to the 

cross-sectional and correlational research design, it was difficult to conclude that increased AL is 

a risk for the development of depression. Goldman and colleagues (2006) expanded on the 

findings of Seplaki et al. (2006) by looking at the longitudinal measure of AL indices and self-

reported depressive symptoms in the same group of participants from the SEBAS. Higher 

baseline AL index was associated with greater depressive symptom severity three years later. 
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This finding lent supporting evidence to the notion that multiple physiological system 

dysfunctions contribute to the onset of depression.  

Recent studies sought to replicate the findings of the SEBAS studies. Juster and 

colleagues (2011) examined the association of AL to acute and long-term (3- and 6-year) 

measures of depressive symptoms in 58 healthy, community-dwelling older adults (mean age of 

67.55 years). In this study, researchers only used seven biomarkers in comparison to the 10 that 

were originally proposed in the MacArthur Studies. After controlling for age and gender, 

increased AL was significantly related to acute depressive symptoms, but not to the 3- and 6-year 

depressive symptoms. However, due to the insufficient numbers of AL biomarkers, researchers 

were unable capture the overall dysregulation and abnormal activities of all the interconnected 

systems. In turn, Juster and colleagues (2011) failed to replicate the longitudinal findings of 

Goldman et al., (2006), which is the association between AL and depressive symptoms in older 

adults over a 3-year period.  

In another recent study, Kobrosly and colleagues (2013) examined the relationship 

between AL and global depressive symptom severity, as well as the somatic and affective 

symptoms in a sample of 2045 healthy older adults. The researchers utilized different biomarkers 

from the original measures that were validated in the MacArthur Studies and did not include any 

primary mediators in the study design (i.e., neuroendocrine and inflammatory markers). 

Controlling for age and gender, increased AL index was associated with increased overall 

depressive symptom severity. Similarly, somatic and affective symptoms were significantly 

correlated with the AL index. Out of the two symptom domains, a stronger relationship was 

found in somatic symptoms and AL. Furthermore, in comparison to the “no depression to mild 

depression” severity, increased AL was associated with greater risk of having more severe 
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depression. Although the findings of the study suggest a relationship between AL and different 

domains of depressive symptoms, results should be interpreted with caution, as none of the 

primary mediators were included in this study. To improve on their study design, Kobrosly and 

colleagues (2014) conducted a similar study in a sample of 125 older adults from the 

Mindfulness to Improve Elders’ Immune and Health Status (MIEIHS) study. In this study, a 

neuroendocrine measure (i.e., two-day salivary cortisol collection) and an inflammatory marker 

(i.e., interleukin-6) were included in the AL index. After adjusting for age, gender, education, 

estimated annual income, exercise frequency, and antidepressant use, a significant positive 

relationship was found between AL index and the three depressive symptoms. Although similar 

biomarkers and AL score calculations were used as the MacArthur Studies, some of the original 

biomarkers were not included in this study, including DHEA-s, plasma glycosylate hemoglobin, 

epinephrine, and norepinephrine measures.  

Taken together, a positive relationship has been found between AL and depressive 

symptoms in elderly individuals. Yet, due to methodological limitations, findings in the existing 

literature may not accurately reflect chronic allostatic dysregulation in the interconnected 

regulatory systems. The AL markers used in previous studies fail to include at least one of the 

primary mediators (e.g., neuroendocrine and inflammatory markers). As recommended by 

Seeman and colleagues (1997), having both primary AL mediators provides a better and more 

accurate reflection of AL status. Furthermore, these studies do not take into account various 

psychological factors that may contribute to the pathogenesis of depression. In particular, 

individuals’ ability to effectively regulate their emotions is suggested to play an important role in 

the onset and maintenance of depression (Joormann & Siemer, 2011).  
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Overview of Emotion Regulation 

Emotion regulation (ER) is a set of processes that determine the experience and 

expression of an emotional response to an event (Gross, 1998a). When an individual reacts to an 

event, emotions such as joy and sadness may be elicited (Gross & Munoz, 1995). The way that 

an individual feels, acts, and physiologically responds to a perceived situation depends on the 

utilization of ER strategies (Ekman, 1992). According to Gross’s (1998a) process model of 

emotion regulation, once an individual becomes aware of the emotion that he or she is 

experiencing, different ER strategies can be implemented to allow the individual to alter the 

magnitude and intensity of an emotional experience or expression (Gross & Jazaieri, 2014). By 

using ER strategies different emotional responses and outcomes can be elicited (Gross, 2015).  

There are five classes of ER strategies (Gross, 1998a): Situation selection is a strategy 

that will determine whether or not an individual will encounter a situation that will likely 

produce an emotional response; Situation modification is a strategy that is used to alter 

individuals’ surrounding environment in an effort to alter their emotions; Attentional deployment 

is a strategy that directs individuals’ attention in order to change their emotional response; 

Cognitive change is a strategy that may alter individuals’ emotion by changing the meaning of 

the situation; Lastly, response modulation is a strategy that individuals may use to alter the way 

that they feel, act, and physiologically respond to the situation at hand.  

These strategies are divided into two broad distinctions: antecedent- and response-

focused ER strategies. Antecedent-focused ER occurs relatively early in the emotion generative 

process and is concerned with the modulation that takes place prior to the onset of a certain 

emotion (Gross, 1998b; Gross & Munoz, 1995). Reappraisal is a form of an antecedent-focused 

strategy, and involves the attempt to attenuate the emotional impact by changing the 
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interpretation of an emotional event. Response-focused ER takes place later in the emotion 

generative process where an individual may attempt to modify their response after an emotion is 

already elicited. Expressive suppression is an example of response-focused ER, and involves 

preventing the outward expression of emotions. Depending on the individual, elicited emotions 

and the context of the situation, ER strategies can be further characterized as adaptive or 

maladaptive (Aldao, 2013; Garnefski, Kraaij, & Spinhoven, 2001). In the context of depression, 

it is suggested that reappraisal is an adaptive strategy as it is associated with an increase in 

positive affect and reduced negative affect, as well as increased well-being (Gross & John 2003); 

whereas expressive suppression is a maladaptive ER strategy and is often associated with 

sustained negative affect (Ehring, Tuschen-Caffier, Schnülle, Fischer, & Gross, 2010).  

Previous studies suggest that emotion dysregulation contributes to the onset and 

maintenance of depression (Campbell-Sills & Barlow, 2007; Kovasc, Joormann, & Gotlib, 

2008). Specifically, depressed individuals are unable to regulate positive emotions effectively, 

resulting in a prolonged experience of sadness and depressed mood (Joormann, 2010). 

Furthermore, persons with depression often engage in maladaptive ER strategies and have 

difficulties in implementing adaptive strategies (Aldao et al., 2010). For instance, studies have 

shown that patients with depression often engage in rumination (Olatunji, Naragon-Gainey, & 

Wolitzky-Taylor, 2013), which is a maladaptive ER strategy where individuals engage in 

persistent, repetitive negative thoughts (Nolen-Hoeksema, 1991). Rumination often leads to 

sustained negative mood (Nolen-Hoeksema, Morrow, & Fredrickson, 1993), greater negative 

cognitions (Ciesla & Roberts, 2007), and impairment in effective problem solving (Watkins & 

Moulds, 2005).  It has been suggested that biased attention, memory, and interpretation processes 



18 

in depression lead to more frequent use of maladaptive ER strategies, such as rumination 

(Joormann & Siemer, 2011).  

Cognitive theories of depression suggest that individuals’ thoughts, interpretations, 

attitudes, and manners in which they attend to and recall events play a role in their emotional 

state (e.g., Siemer, Mauss, & Gross, 2007). Compared to their healthy counterparts, depressed 

individuals often exhibit negative biased interpretation towards ambiguous stimuli (Mogg, 

Bradbury, & Bradley, 2006; Wisco & Nolen-Hoeksema, 2010), experience difficulties 

disengaging from negative stimuli (Joormann & Gotlib, 2007; Koster, Leyman, DeRaedt, & 

Crombez, 2006), and exhibit elevated mood-congruent memory recall bias (Koster, De Raedt, 

Leyman, & De Lissnyder, 2010). That is, depressed individuals are more likely to recall 

memories that are congruent with their mood state, resulting in recalling more negative 

memories than positive ones. It has been suggested that deficits in cognitive control processes 

underlie the negative cognitive biases in depression (Joormann, 2010). Similar attentional, 

interpretation, and memory biases have been found in subclinical depression (Everaert, Duyck, 

& Koster, 2014).   

Cognitive control processes allow individuals to flexibly respond and adjust their 

behavioural and emotional response to changing situations by selecting and renewing the content 

of working memory (Hasher, Zacks, & May, 1999; Joormann & Siemer, 2011). Given the 

limited capacity of working memory, cognitive control processes ensure that working memory 

functions efficiently by limiting access of information and removing any information that is no 

longer relevant to the focus of attention (Hasher et al., 1999). It has been suggested that cognitive 

control processes contain several components (Friedman & Miyake, 2004) that are involved in 
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different stages of information processing, such as attention and interpretation of information 

(Hasher et al., 1999).  

Indeed, different cognitive abilities have been associated with emotional response and 

ER. For instance, Tang and Schmeichel (2014) found that reduced inhibitory control predicted 

greater negative emotional responsivity. Gyurak and colleagues (2012) have indicated that verbal 

ability is positively associated with suppression, a maladaptive ER strategy, above and beyond 

age and level of cognitive function. Further, working-memory capacity (Schmeichel, Vokokhov, 

& Demaree, 2008) and set-shifting costs (McRae et al., 2012) exhibit a positive association with 

individuals’ ability to engage in reappraisal, an adaptive ER strategy. Malooly, Genet, and 

Siemer (2013) extended McRae et al.’s (2012) findings and further suggested that individuals’ 

flexibility in processing emotionally-valenced materials contributes to their ability to effectively 

engage in adaptive ER strategies, such as cognitive reappraisal. Overall, it is plausible that with 

reduced cognitive flexibility, individuals may be less able to engage in adaptive ER strategies 

(e.g., reappraisal) and thus likely to engage in the habitual use of maladaptive ER strategies (e.g., 

rumination; Joormann & Siemer, 2011). Consequently, decreased cognitive control and 

increased use of maladaptive ER strategies lead to the persistent negative affect that depressed 

individuals experience.  

Studies of depressed and previously depressed individuals suggest that reduced inhibition 

of negative material is associated with greater use of rumination and expressive suppression, and 

less use of reappraisal (Joormann, 2006; Joormann & Gotlib, 2008; Joormann & Gotlib, 2010). 

Thus, habitual use of maladaptive ER strategies may sustain negative mood and dampen 

recovery from negative emotions. Similar to depression-related cognitive deficits, age-related 

cognitive decline, such as inefficient inhibition of irrelevant information (Hasher, Quig, & May, 
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1997), may further contribute to further dysregulation of emotions and prolong the experience of 

negative emotions, especially in older adults.  

Older Adults and Emotion Regulation 

Research suggests that older adults appear to be motivated to regulate their emotions in 

order to stay emotionally close with those whom they care about (Carstensen et al., 1999; Mather 

& Knight, 2005). It is suggested that older adults can maintain a sense of positive emotional 

well-being and self-esteem (Carstensen, 1995). This is referred to as the positivity effect where 

older adults show preference for positive over negative information in attention and memory 

(Mather & Carstensen, 2005). While numerous studies have provided support for the positivity 

effect in older adults (Carstensen et al., 2011), a recent meta-analysis revealed that older adults 

exhibit the positivity effect only when information processing is unconstrained (Reed, Chan, & 

Mikels, 2014). Once restrictions (e.g., divided attention) are imposed on how information should 

be processed, older adults show equal preference across stimuli (Knight, Seymour, Gaunt, Baker, 

Nesmith, & Mather, 2007). 

It is also suggested that older adults regulate their emotion more effectively than their 

younger counterparts (e.g., Allard & Kensinger, 2014; Brassen, Gamer, & Bhuchel, 2011). For 

instance, diary studies have shown that older adults are more likely to avoid situations that may 

elicit negative emotions, such as social conflicts or stressful situations (Birditt, Fingerman, & 

Almeida, 2005; Stawski, Almeida, Sliwinski, & Smyth, 2008). Thus, older adults appear to be 

better at employing situation selection as their preferred form of ER strategy in order to 

modulate the initial stages when an emotion is elicited. However, once the selectivity of the 

situation is removed, such as coping with chronic health conditions or stressors that are 
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uncontrollable, the ER advantages that older adults possess dissipates (Charles, Piazza, Luong, & 

Almeida, 2009).  

Neuroimaging studies have also provided evidence for age differences in ER (e.g., Opitz, 

Rauch, Terry, & Urry, 2012; St. Jacques, Dolcos, & Cabeza, 2010; Winecoff, LaBar, Madden, 

Cabeza, & Huttel, 2011). Studies using functional magnetic resonance imaging (fMRI) have 

shown that older adults display greater neural activation while engaging in cognitively 

demanding ER strategies, such as cognitive reappraisal, compared to younger adults (Allard & 

Kensinger, 2014). Furthermore, temporal differences have been observed between the two age 

groups while engaging in ER. While older adults show heighten neural activity at the peak of 

negative stimuli, younger adults display greater activity during the onset of the stimuli (Allard & 

Kensinger, 2014). It is suggested that the differences in the degree and timing of neural 

activation during ER might be reflective of limited cognitive resources in older adults. This is 

especially pronounced when older adults engage in adaptive ER strategies that are more 

cognitively taxing (e.g., Allard & Kensinger, 2014).  

Given that adaptive ER strategies require a significant amount of cognitive control 

resources, some older adults may be less able to engage in these ER strategies due to age-related 

cognitive decline (Opitz, Rauch, Terry, & Urry, 2012; von Hippel, Vasey, Gonda, & Stern, 

2008). As a result, some older adults may be less effective at inhibiting irrelevant negative 

thoughts and may engage in more maladaptive ER strategies relative to adaptive strategies (Urry 

& Gross, 2010). Consequently, age-related cognitive deficits and increased use of maladaptive 

ER strategies may have an adverse effect on the emotional well-being of older adults. 

Similar to younger persons with depression, older adults with depression are more likely 

to engage in maladaptive ER compared with healthy controls (Kraaij, Pruymboom, & Garnefski, 
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2002). Von Hippel and colleagues (2008) found that executive dysfunction was associated with 

depressive symptoms, which was mediated by rumination (von Hippel et al., 2008). Older adults 

with elevated depressive symptoms also engage in other maladaptive ER strategies, such as 

catastrophizing (Kraaij et al., 2002). Similar to young adults with depression, depressed older 

adults are less likely to engage in adaptive ER strategies to reduce negative emotions (Smoski et 

al., 2014). Age-related declines in executive function may lead to a reduction in cognitive 

flexibility that is required in order to employ adaptive ER strategies. With less effective use of 

adaptive ER strategies, individuals may be at greater risk of developing and maintaining 

depressive symptoms.  

Stress and Emotion Regulation 

Stressful situations can give rise to negative emotions (Lazarus & Folkman, 1984). In 

turn, negative emotions may affect our physiological functioning. Thus, the way that individuals 

regulate their emotions could have an impact on physiological reactivity (Gross & Levenson, 

1997). Gross and Levenson (1993) examined the effect of suppression on physiological 

responsivity, measured by skin conductance and finger pulse amplitude. Participants watched a 

film that elicited the emotion of disgust. They were instructed to either watch the film freely or 

suppress their feelings. Results showed that participants in the suppression condition had greater 

skin conductance reactivity and greater decrease in finger pulse amplitude, suggesting greater 

SAM axis reactivity to the film clip compared to the control group. The heightened physiological 

response that suppression may evoke in response to emotional stimuli has been replicated with 

other negative emotions, such as sadness (Gross & Levenson, 1997) and embarrassment (Harris, 

2001). Some studies have also examined the effect of suppression and HPA axis reactivity. Lam 

and colleagues (2009) examined the relationship between trait suppression and cortisol reactivity 
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during a psychosocial stressor. Participants with higher scores on trait suppression exhibited 

heightened cortisol reactivity compared to those who scored lower on this trait. Thus, findings 

suggest that suppression is associated with greater acute stress responsivity.  

Rumination is another maladaptive ER strategy that may elicit an exaggerated acute 

stress response. Previous studies have found that individuals who tend to ruminate show 

sustained blood pressure elevation (Johnson, Lavoie, Bacon, Carlson, & Campbell, 2012) and 

non-acclimatization of the HPA axis after repeated stress exposure (Gianferante et al., 2014). 

Increased and prolonged cortisol levels and inflammatory responses to an acute stressor have 

also been found in those who ruminate habitually (Zoccola, Figueroa, Rabideau, Woody, & 

Benencia, 2014). In terms of basal HPA activity, higher trait rumination scores, in combination 

with high role ambiguity (i.e., unclear about job requirements and standards), have been 

associated with elevated evening cortisol levels in a group of white-collar workers 3.5 years later 

(Rydstedt, Cropley, & Devereux, 2011). Ryerdstedt and colleagues (2011) suggested that 

rumination might serve as a moderator in the relationship between work-related stress and 

physiological strain outcomes. Altogether, the aforementioned findings suggest that rumination 

plays an important role in stress physiology. 

Although consistent findings have been found for heightened stress reactivity and the 

utilization of maladaptive ER strategies, mixed findings for adaptive ER strategy use and acute 

stress reactivity have been noted. Some studies suggest that reappraisal dampens SAM axis 

activity (measured by cardiovascular measures; Carlson, Dikecligil, Greenberg, & Mujica-

Parodi, 2012; Jamieson, Nock, & Mendes, 2012), while other studies using HPA axis measures 

have shown either heightened cortisol responsivity (Lam et al., 2009) or reduced cortisol 

responsivity (Carlson et al., 2012) when individuals implement adaptive ER strategies. The 
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mixed findings may be due to the intra-individual variability of SAM and HPA measures. Due to 

the adverse effect of stress and chronic stress exposure on the physiological milieu of the 

organism, it is worthwhile to examine the relationship between ER and chronic stress using a 

comprehensive measure, namely AL.  

Relationship between Emotion Regulation, Depression and Stress 

Emerging studies have examined the relationship between ER, stress and depressive 

symptoms. Stewart and colleagues (2013) examined the relationship between rumination and 

cortisol level in a sample of adolescents with depression. They found that rumination was 

associated with greater cortisol levels after stress exposure in depressed adolescents compared to 

non-depressed adolescents. In addition, distraction, a maladaptive ER strategy, was associated 

with lower post-stressor cortisol levels in the depressed group (Stewart, Mazurka, Bond, Wynne-

Edwards, & Harkness, 2013). It has also been reported that undergraduate students who 

experience greater interpersonal stress report more ER difficulties and elevated depressive 

symptoms (Moriya & Takahashi, 2013). Furthermore, maladaptive ER strategies appear to 

mediate the relationship between interpersonal stress and depression (Moriya & Takahashi, 

2013). Altogether, these findings suggest that impaired cortisol reactivity after stress exposure 

might underlie the relationship between maladaptive ER strategies and depression. However, this 

relationship has not been investigated in older adults. Further, no studies to date have evaluated 

the association between chronic biological stress, ER strategies and depressive symptomology. 

Given that age-related cognitive decline may reduce the effectiveness and the use of adaptive ER 

strategies, it is plausible that emotion dysregulation may contribute to elevated chronic stress 

levels and sustained negative emotions in older adults.  
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Study Goals and Hypotheses 

 With an aging population and depression prevalence on the rise, it is imperative to study 

factors that contribute to the underlying physiological and psychological mechanisms of 

depression in older adults. Given the paucity of research on AL and ER in older adult 

populations, the interplay between ER, depression and chronic stress (measured by AL) in older 

adults remains unclear. Moreover, the association between ER and stress physiology has only 

been examined in the context of acute stress within adolescent and young adult populations. 

Given the methodological limitations in previous studies, such as the absence of at least one 

primary mediator, having both primary AL mediators (neuroendocrine and immune biomarkers) 

will provide a more comprehensive and accurate reflection of AL and the outcomes of interest. 

To address current gaps in the literature, the objectives of the proposed study are three-fold:  

 1. To determine the association between AL and depressive symptoms in community-

dwelling older adults. Hypothesis: Based on past research, it is hypothesized that higher AL 

measurement will be associated with higher self-report depressive symptoms.  

 2. To determine the relationship between ER strategies and AL in community-dwelling 

older adults. Hypothesis: Based on the acute stress literature, it is hypothesized that older adults 

who endorse more maladaptive ER strategies and less adaptive ER strategies will exhibit a 

higher AL index.  

 3. To determine whether AL mediates the relationship between ER and depressive 

symptoms in community-dwelling older adults. Hypothesis: It is hypothesized that AL will 

partially mediate the relationship between ER and depressive symptoms in community-dwelling 

older adults.  
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Methods 

Participants 

The current study is part of a larger ongoing study that examines the predictive roles of 

various biopsychosocial factors in differentiating high and low cognitive performance in older 

adults aged 60 years and older.  For the current study, a power calculation was conducted based 

on study objective 3 via G*Power (Faul, Erdfelder, Lang & Chuner, 2007; with small effect size, 

a priori α = .05. β = .80, two-tailed), which resulted in a recommended sample size of 135 

participants.  

Participants were recruited from the community using community advertisement, online 

advertisement posting (e.g., Kijiji, Craigslist, etc.), community knowledge translation events 

(e.g., library talks), and the Ryerson Senior Participant Pool (i.e., a database of older community 

members who can volunteer in research studies across laboratories at Ryerson). For recruitment 

material see Appendix A. The study was approved by Ryerson Research Ethics Board (REB 

#2014-164). Written informed consent was obtained from all participants prior to their 

participation.  

Eligibility criteria. Older adult men and women were included in the study if they were 

aged 60 years and older, reported normal or corrected vision and/or hearing, and were a native 

English speaker or acquired English prior to the age of 12. Participants were excluded if they 

reported conditions that would significantly impair cognitive performance on tests for the larger 

study, including past or current history of neurological condition (e.g. dementia, Parkinson’s 

disease), learning disability, uncontrolled medical conditions (e.g., non-medicated 

hypo/hyperthyroidism, diabetes, etc.), alcohol/substance abuse, bipolar disorder, hallucination 

and/or delusion symptoms, experienced a concussion or head injury in the last year, or received 
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general anesthesia in the last year. Participants were also excluded if they had participated in any 

cognitive or neuropsychological testing within the last year, or were actively participating in any 

formal brain training activities (e.g., Lumosity). 

To date, 126 individuals have been contacted and screened for eligibility criteria. Of 

these, 74 participants met the inclusion criteria and participated in the study (mean age = 67.31, 

SD = 6.49, range: 60-87). Of the 74 participants, four participants were not included in the 

current analysis as the urine sample results were not received within the current time limit. Thus, 

a total of sample size of 70 participants was included in the current analysis. 

Measures 

 As part of a larger study, participants completed a battery of neurocognitive tasks and 

psychosocial questionnaires. Measures that are specific to the current proposal include:  

The Beck Depression Inventory – II (BDI-II). The BDI-II is a 21-item self-report 

depressive symptomatology measure (Beck, Steer, & Brown, 1996). Each item is answered on a 

4-point severity scale (ranged from 0 to 3), with a higher score indicating greater depression 

severity. The BDI-II exhibits high internal consistency (α = 0.86) in a community-dwelling older 

adult sample (Segal, Coolidge, Cahill, & O’Riley, 2008), as well as in geriatric depressed 

patients (α = 0.89; Steer, Rissmiller, & Beck, 2000). The BDI-II also demonstrated good 

discrimination and convergent validity has also been found among community-dwelling older 

adults (Segal, Coolidge, Cahill, & O’Riley, 2008). The BDI-II demonstrated excellent internal 

consistency in the current sample (α = .93).  

The Cognitive Emotion Regulation Questionnaire (CERQ). The CERQ is a self-report 

questionnaire consisting of 36 items (Garnefski, Kraaij, & Spinhoven, 2002). The CERQ 

assesses nine different cognitive ER strategies, including 1) self-blame, which refers to thoughts 
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of blaming yourself for what you have experienced; an example item is “I feel that I am the one 

to blame for it”; 2) acceptance, referring to thoughts of resigning to what has happened; an 

example item is “I think that I have to accept that this has happened”; 3) rumination, which 

refers to reoccurring negative thoughts and feelings; an example item is “I often think about how 

I feel about what I have experienced”; 4) positive refocusing, referring to thinking of other, 

enjoyable matters instead of the actual event; an example is “ I think of nicer things than what I 

have experienced”; 5) refocus on planning, which refers to thinking about the steps required to 

deal with the task at hand; an example item is “I think of what I can do best”; 6) positive 

reappraisal, which refers to assigning a positive meaning to the event; an example item is “I 

think I can learn something from the situation”; 7) putting into perspective, which refers to 

decreasing the importance of the event in comparison to other events; an example item is “I think 

that it all could have been much worse”; 8) catastrophizing, referring to emphasizing the terror 

of the event; an example item is “I often think that what I have experienced is much worse than 

what others have experienced”; and 9) other-blame, which refers to thoughts of blaming others 

for what you have experienced; an example item is “I feel that others are to blame for it.” Each 

strategy consists of 4 items. Each item is scored on a 4-point frequency scale (ranged from 1 to 

5), with higher scores indicating more frequent use of that particular ER strategy. Each subscale 

has demonstrated high internal consistency in the elderly population, with Cronbach’s alpha 

values ranging from 0.77 to 0.82. Previous studies have also demonstrated convergent and 

discriminant validity of the CERQ (e.g., Martin & Dahlen, 2005). The CERQ subscales have 

demonstrated adequate to good internal consistencies in the current analysis, with Crobach’s 

alpha values ranging from .67 to .85.  
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The Perceived Stress Scale -10 (PSS-10). The PSS-10 (Cohen et al., 1983) is a 10-item 

self-report measure that assesses the subjective level of stress that individuals are experiencing 

within the last month. Each item is answered on a 5-point Likert-type frequency scale, with 

scores ranging from 0 (Never) to 4 (Very often). The scale also contains four reverse response 

items, in which the scores of the positively stated items needed to be reverse coded. Individual 

scores were then summed up to provide the total scores of participants’ perception of stress. 

Higher total PSS-10 scores are reflective of greater levels of perceived stress. The PSS-10 has 

demonstrated as a reliable measure among older adults (Ezzati et al., 2014) and a valid measure 

of perceived stress (Roberti, Harrington, & Storch, 2006). In the current study, the PSS-10 

demonstrated excellent internal consistency (α = .92).  

The Allostatic Load Index. The current study used a total of 16 biomarkers to create the 

composite AL index. The primary AL mediators include biomarkers from the neuroendocrine 

and the immune system, and secondary AL mediators include biomarkers from the 

cardiovascular and metabolic systems. Neuroendocrine biomarkers that were used in the current 

study included 24-hour urinary cortisol level, which is an index of 24-hour HPA axis activity; 

24-hour urinary epinephrine and norepinephrine levels, which reflect 24-hour SAM activity; and 

dehydroepiandrosterone-sulphate (DHEA-S), which exerts an antagonistic function on the HPA 

axis (Seeman et al., 1997). Immune biomarkers included C-reactive protein (CRP), an 

inflammatory marker; insulin-like growth factor (IGF-1), a stimulator of systemic growth and 

marker of oxidative stress (Holzenberger et al., 2003); fibrinogen, a protein involved in blood 

coagulation that plays a pro-inflammtory role (see review, Davalos & Akassoglou, 2012); and 

albumin, a protein involved in the regulation of intravascular osmotic pressure with antioxidant 

properties (see review, Taverna, Marie, Mira, & Guidet, 2013). Cardiovascular biomarkers of the 
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current study included systolic and diastolic blood pressure (SBP and DBP). Biomarkers of the 

metabolic system included serum levels of high-density lipoprotein (HDL) cholesterol and total 

cholesterol, to assess lipid levels; glycosylated haemoglobin (HbA1c), which reflects glucose 

metabolism; insulin, which is an index of glucose and lipid metabolism; plasma creatinine, 

which is an index of metabolic function; and waist-to-hip ratio (WHR), which is an index of 

adipose tissue deposition. All the plasma biomarkers were collected and analyzed at the CORE 

laboratory at the St. Michael’s Hospital, whereas the urinary biomarkers were sent to the CORE 

laboratory for analysis after collection.  

Procedure 

 A screening questionnaire was administered on the phone to determine the eligibility of 

participants (Appendix B). Eligible participants were invited to meet the researcher at the CORE 

laboratory, an outpatient blood clinic, at St. Michael’s Hospital for 12-hour fasting morning 

blood sample collection. Prior to the testing day, participants were instructed to refrain from 

eating 12-hours prior to the scheduled appointment time. To ensure that participants did not fast 

beyond 12 hours, all testing sessions began between 8:00 AM and 10:00 AM. Participants 

provided written informed consent prior to sample collection (Appendix C). After blood sample 

collection, participants were given two plastic bottles to take home for two, 24-hour urine 

collections (one for urinary catecholamine levels and another for urinary cortisol levels), which 

were returned to the laboratory approximately one week later. Following blood draw at St. 

Michael’s hospital, the researcher and participant returned to the Stress and Healthy Aging 

Research (StAR) lab, where a light snack was provided to the participants before proceeding to 

the testing protocol. Participants then underwent a cognitive battery and completed a set of 

psychosocial questionnaires, which contained questionnaires relevant to the current study 
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(Appendix D, E, and F). Upon study completion, participants were debriefed on the purpose of 

the study (Appendix G).  

Data Analysis 

 All analyses were performed using SPSS version 23.0 (IBM, 2015). Assumptions of 

normality were assessed for all self-report measures in the current analysis (BDI-II, CERQ, and 

PSS-10). Skewness and kurtosis values were assessed to determine whether z-scores exceed the 

absolute values of 1.96, which is indicative of significant skew or kurtosis in data (Field, 2014). 

The Kolmogorov-Smirnov test was also conducted to check for normal distribution of data. To 

ensure homogeneity of variance, Levene’s test was conducted. An alpha level of p < .05 (two-

tailed) was used to test all a priori hypotheses. 

To compute the composite AL index, biomarker values that fell within the high-risk 75th 

percentile with respect to the overall sample distribution were categorized as 1 and those in the 

blow the highest 75th percentile were categorized as 0, except for DHEA-S, HDL cholesterol, 

IGF-1 and albumin (Seeman et al., 1997). Individuals in the lower 25th percentile on DHEA-S, 

HDL cholesterol, IGF-1, and albumin measures were categorized as 1 and individuals with 

DHEA-S HDL, IGF-1, and albumin values above the 25th percentile were categorized as 0 

(Seeman et al., 1997; Kobrosly et al., 2014). All biomarker values were aggregated to create an 

overall AL index (ranging from 0 to 16), with higher values indicating greater dysfunction in the 

interconnected regulatory systems. Table 1 presents the actual criterion cut-off for each of the 16 

biomarkers. Previous studies have validated the current AL index computation method and have 

yielded comparable results using other methods, such as using clinical cut-off values (Howard & 

Sparks, 2016; Juster et al., 2011; Seeman et al., 2001).   
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Table 1. Information on the Sample’s Biomarker Levels and Criteria Cut-Off for Each 
Biomarker.  

 Biomarker (Unit) Mean (SD) Criterion cut-off 
Highest quartile    
 Urinary cortisol (nmol/d) 63.02 (80.08) ≥ 68.00 
 Urinary epinephrine (nmol/d) 20.93 (12.36) ≥ 24.50 
 Urinary norepinephrine (nmol/d) 195.10 (81.94) ≥ 235.25 
 CRP (mg/L) 3.92 (11.47) ≥ 2.70 
 SBP (mm Hg) 131.84 (17.32) ≥ 143.83 
 DBP (mm Hg) 80.89 (8.44) ≥ 86.67 
 Plasma creatinine (µmol/L) 77.32 (16.19) ≥ 87.25 
 Fibrinogen (g/L) 3.07 (0.75) ≥ 3.35 
 Total cholesterol-HDL ratio  3.74 (1.19) ≥ 4.30 
 HbA1c (%) 5.63 (0.81) ≥ 5.78 
 Insulin (pmol/L) 53.39 (61.32) ≥ 57.50 
 WHR  0.91 (0.07) ≥ 0.97 
Lowest quartile    
 DHEA-S (µmol/L) 2.53 (1.99) ≤ 1.30 
 HDL cholesterol (nmol/L) 1.38 (0.39) ≤ 1.06 
 IGF-1 (µg/L) 123.41 (35.78) ≤ 101.25 	
 Albumin (g/L) 41.88 (6.11) ≤ 41.00 
Note. All values reported were non-imputed data.  

 Hypothesis 1: Association between AL index and depressive symptoms. Adjusting for 

age (years), sex (female or male), education attainment (years), and perceived socioeconomic 

status (SES), which were covariates identified in previous literature (e.g., Crimmins, Johnston, 

Hayward, & Seeman, 2003; Steffens et al., 2000; Upchurch et al., 2015), a hierarchical multiple 

regression was conducted, regressing BDI-II on AL.  

 Hypothesis 2: Association between ER and AL index. Adjusting for the same 

covariates, a hierarchical multiple regression was conducted between AL index and all nine of 

the CERQ strategies.  

 Hypothesis 3: The mediating role of AL in the relationship between ER and 

depressive symptoms. Adjusting for the same covariates, Preacher and Hayes’s (2008) 

bootstrap method of indirect mediation was conducted between the AL index, the BDI-II, and 
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each of the CERQ strategy score to examine the mediating role of AL in the relationship between 

ER and depressive symptoms.  The PROCESS macro on SPSS developed by Hayes (2013) was 

used to test the mediation model. The macro tests mediation models by comparing the observed 

indirect effect against 5000 bootstrapped resamples (Hayes, 2009). Each simulated parallel 

dataset is constructed by random sampling from the observed dataset with replacement. Based on 

the distribution of the resampled datasets, 95% confidence intervals (CI) were generated for the 

different effects being examined (i.e., the total, direct, and indirect effect). If the CI does not 

include zero, the indirect mediation is significantly different than zero (Hayes 2013; Preacher & 

Hayes, 2008).  

 Researchers have suggested examining other equivalent mediation models to rule out 

possible statistical equivalency (Gelfand, Mensinger, & Tenhave, 2009; Pek & Hoyle, 2015). 

Although the theoretical background has been established for the current hypothesized mediation 

model, alternative mediation analyses were computed to rule out alterative models. The 

alternative explorative model entailed depressive symptoms as the mediator, ER strategies as the 

independent variable, and AL as the outcome variable. Figure 1 depicts the hypothesized 

mediation model between AL, ER strategies, and depressive symptoms.  
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Figure 1. Direct and indirect model of the relationship between emotion regulation (ER) 
strategies, allostatic load (AL), and depressive symptoms.  
 

 Exploratory analyses. In order to further understand the relationship between stress and 

depressive symptoms, it is imperative to also examine the perceived levels of stress and its 

relationship with depressive symptoms. Thus, the current study also conducted additional 

analysis with perceived levels of stress to provide a more comprehensive understanding of the 

link between chronic stress and depressive symptom in older adults. Adjusting for the same 

covariates, hierarchical multiple regressions were conducted to examine the relationship between 

BDI-II and PSS-10, as well as PSS-10 and CERQ scores. Finally, using the PROCESS macro, an 

indirect mediation analysis was conducted to examine the mediating role of perceived stress 
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level (PSS-10) in the relationship between ER strategies and depressive symptoms in the current 

sample of community-dwelling older adults.  
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Results 

Participants 

The majority of the sample was Caucasian (80.0%), had medium level of perceived SES 

(68.6%), and were never depressed based on self-report and the phone screen questionnaire 

(80.0%). Approximately half of the sample was female (52.9%) and retired (55.7%). Of the 70 

participants, 8 participants did not provide urine samples. Among the participants who provided 

urine samples (n = 62), the average collection began at 9:07AM (SD = 2.30; range = 1:30AM to 

4:43PM) for the first sample and 8:50AM (SD = 2.31, range = 1:30AM to 2:07PM) for the 

second sample. Overall, participants reported an average of 7.10 (SD = 8.24) and considered as 

non-depressed based on the cut-off scores proposed by previous studies (Beck et al., 1996; 

Cameron et al., 2011); the cut-off for mild depression is 14, for moderate depression 20, and for 

severe depression 29 (Beck et al., 1996; Cameron et al., 2011). Table 2 provides a detail 

summary of sample characteristics, as well as the mean total scores and standard deviations of 

the untransformed values for all the variables.  

Table 2. Sample Characteristics and Descriptive Statistics.  

 Total sample (N = 70) 
Age (SD) 67.33 (6.50), range: 60 - 87 
Education (SD) 16.12 (2.77), range: 10 - 29 
Female (%) 37 (52.9) 
Ethnicity (%)  

Caucasian 56 (80.0) 
Chinese 5 (7.1) 
Black 2 (2.9) 
East Asian  4 (5.7) 
Pacific Islanders  3 (4.3) 

Retirement status (%)  
Not retired 13 (18.6) 
Retired 39 (55.7) 
Semi-retired 18 (25.7) 

Perceived SES (%)  
Low 19 (27.1) 
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Medium 48 (68.6) 
High 3 (4.3) 

Depression status (%)  
Never depressed 56 (80.0) 
Currently depressed 12 (17.1) 
Previously depressed 2 (2.9) 

BDI-II (SD) 7.10 (8.24) 
Depression levela  

Non-depressed (%) 57 (81.4) 
Mild depression 6 (8.6) 
Moderate depression 6 (8.6) 
Severe depression 1 (1.4) 

CERQ   
Self blame (SD) 8.61 (3.09) 
Acceptance (SD) 10.90 (3.06) 
Rumination (SD) 10.16 (3.33) 
Positive refocusing (SD) 9.91 (3.40) 
Refocus planning (SD) 13.70 (3.66) 
Positive reappraisal (SD) 13.19 (3.82) 
Putting into perspective (SD) 12.26 (3.59) 
Catastrophizing (SD) 7.29 (3.49) 
Other blame (SD) 7.04 (2.37) 

PSS-10 (SD) 12.54 (7.53) 
AL Index (SD) 3.84 (2.14) 
Note. East Asian included Indian, Pakistani, etc.; Pacific Islander included Filipinos, etc.; 
Depression status was based on self report of mental and physical health history on the phone 
screening questionnaire; BDI-II = Beck Depression Inventory-II; CERQ = Cognitive Emotion 
Regulation Questionnaire; PSS-10 = Perceived Stress Scale – 10 item; AL Index = Allostatic 
load index; a = depression level cut-off scores based cut-off scores proposed by Beck, Steer & 
Brown (1996) and Cameron et al. (2011).  

Missing Data 

 Missing data points for self-report measures were less than 1% of participants’ self-report 

item scores. The individual mean imputation was used to estimate missing data points, as 

suggested by the questionnaire manuals. Missing data for biomarker values were greater than 

10%, specifically for the 24-hour urinary cortisol (n = 10, 14.3%), epinephrine (n = 9, 12.9%), 

and norepinephrine values (n = 8, 11.4%), whereas the missing data value for CRP was 1.4% (n 

= 1). Accordingly, the multiple imputation procedure in SPSS (v.23.0) was used to impute the 
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aforementioned biomarker values. This method of missing data point estimation has been 

recommended elsewhere (Sterne et al., 2009).  

Variables in the imputation model included all variables used in the AL index calculation. 

Furthermore, age was used as an auxiliary variable in the imputation model. Fourteen imputed 

datasets were created. The AL index was calculated with and without the imputed values of 

CRP, cortisol, epinephrine, and norepinephrine levels. A paired sample t-test was conducted to 

examine the differences of the AL indices with the non-imputed and imputed biomarker values. 

The analysis revealed that there were no significant differences between the two AL indices. 

Furthermore, all analyses were conducted with the imputed and non-imputed AL indices to 

assess whether imputed values significantly differ with outcome variables. There were no 

substantial differences in the analyses between the imputed and non-imputed AL indices. Thus, 

only the non-imputed AL index was used for the subsequent analyses.  

Assumptions Testing 

The skewness and kurtosis analyses revealed that the total scores for the BDI-II, CERQ 

Self-blame, Rumination, Positive refocusing, and Other-blame subscales were all positively 

skewed, whereas the total CERQ Catastrophizing was leptokurtic. Further, a Kolmogorov-

Smirnov test was conducted to test for normality of distribution in current data. The test 

indicated that the distribution of all measures significantly differed from normal distribution 

(D[70] = .11 - .23, p < .05), except for CERQ Putting into perspective subscale (D[70] = .086, p 

= .20) and PSS-10 (D[70] = .081, p = .20).  

To assess for the assumption of homogeneity of variance, a Levene’s test was conducted. 

The analyses revealed that variance did not differ significantly between completers and those 

who did not provide the urine samples on all measures (F[1, 68] = .02 – 3.44, p > .05). Given 
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that the data violated assumptions of normality, BDI-II scores, CERQ Self-blame, Rumination, 

and Other-blame subscales scores were log transformed; the CERQ Acceptance, Positive 

refocusing, Refocus planning, Positive reappraisal, and Catastrophizing subscales scores were 

square root transformed to ensure the assumption of normality. All analyses were conducted with 

non-transformed and transformed data to assess whether these transformations were significantly 

related to the outcome variable. Transformation of data was not significantly associated with 

outcome. Thus, only the non-transformed data were used for the subsequent analyses.  

The AL index was also assessed for frequency and central tendency. The AL index of the 

current sample ranged from 1 to 10 (M = 3.96, SD = 2.14) and slight positive skewness was 

found (Skewness = .801, Kurtosis = .287), with 51.4% of the sample had AL indices ≤ 3 and 

48.6% had AL indices ≥ 4. The AL index was not transformed given that the raw values reflect 

the accurate levels of physiological dysfunctions among participants. 

Analysis 1: Association between AL index and depressive symptoms. 

 Adjusting for age, sex, education attainment level, and perceive SES levels, a hierarchical 

regression was conducted to examine the association between AL index and depressive 

symptoms. The Durbin-Watson statistic of 1.86 indicated that the current regression analysis did 

not violate the assumption of independent errors. The variance inflation factor (VIF) was 

examined to assess for multicollinearity between predictors, and was deemed to be within the 

acceptable range (range = 1.01 to 1.19) according to Field (2014).  

 The fully adjusted regression model revealed that all covariates and the AL index 

combined significantly accounted for 18% of variance in depressive symptom scores, F(5, 64) = 

2.75, p = .03. However, the AL index was not significantly associated with depressive symptom 

scores (beta = .01, t(68) = .08, p = .94). All of covariates combined accounted for 17% of the 
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variance in BDI-II scores; however, perceived SES level was the driving factor in this 

association (beta = -0.39, t(68) = -3.24, p = .002), where every 0.39 unit decrease in perceived 

SES was associated with a unit increase in depressive symptom scores. See table 3 for model 

details.  

Table 3. Hierarchical Regression Model of AL and BDI-II Scores. 
 B SE B β 
Step 1    
Age .08 .15 .06 
Gender -1.31 1.86 -.08 
Education -.28 .35 -.09 
Perceived SES -6.22 1.88 -.39* 
Step 2    
Age .08 .15 .07 
Gender -1.36 1.98 -.08 
Education -.28 .35 -.09 
Perceived SES -6.20 1.91 -.39* 
AL .04 .48 -.01 
Notes. Step 1: R2 = .18, F(4, 65) = 3.49, p = .012; Step 2: R2 = .18, F(5, 64) = 2.75, p =.03.  
* p < .01 

Analysis 2: Association between ER and AL index. 

 As planned, a hierarchical regression was conducted to examine the relationship between 

the nine ER strategy scores and the AL index. The assumption of independent errors was not 

violated as suggested by the Durbin-Watson statistics (1.89) in the current regression models. 

Furthermore, the VIF values revealed no significant multicollinearity issues.  

The fully adjusted model accounted for 24.2% of variance in AL index. However, the 

model was not statistically significant, F(13, 56) = 1.38, p = .20. Moreover, none of the ER 

strategies were associated with the AL index. Covariates in the model (Step 1) accounted for 

16.0% of variance in chronic biological stress, F(4, 65) = 3.10, p = .02. Specifically, sex was 

significantly associated with the AL index (beta = 0.29, t(68) = 2.22, p = .03), where males were 

more likely to have greater chronic biological stress than females. See table 4 for model details.  
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Table 4. Hierarchical Regression Model for ER strategies and AL. 
 B SE B β 
Step 1    
Age .03 .04 .08 
Gender 1.34 .49 .31* 
Education -.10 .09 -.13 
Perceived SES -.64 .49 -.15 
Step 2    
Age .003 .05 .01 
Gender 1.22 .55 .29* 
Education -.12 .10 -.16 
Perceived SES -.37 .60 -.10 
Self Blame .02 .11 .02 
Acceptance .09 .11 .13 
Rumination .02 .09 .02 
Positive Refocusing .11 .10 .18 
Refocus Planning -.13 .18 -.22 
Positive Reappraisal -.09 .17 -.16 
Putting into Perspectives .003 .09 .005 
Catastrophizing -.10 .11 -.17 
Other Blame .009 .16 .01 
Notes. Step 1: R2 = .11, F(4, 65) = 3.10, p = .02; Step 2: R2 = .07, F(13, 56) = 1.38, p = .20. 

Analysis 3.0: The mediating role of AL in the relationship of ER and depressive symptoms. 

  Adjusting for age, sex, education, and perceived SES, bootstrap mediation analyses 

reveal no significant relationship between each ER strategy and depressive symptoms through 

AL. See Table 5 for model details.  

 

Table 5. Indirect Mediation Analysis for ER strategies, AL, and BDI-II.  
Model  β p 
Hypothesized model    
Self Blame ! AL ! BDI-II Self Blame ! AL .06 .47 
 AL ! BDI-II -.04 .94 
 Self-Blame ! BDI-II .55 .08 
Indirect effect  -.01, 95% CI [-.22, .04]   
Acceptance ! AL ! BDI-II Acceptance ! AL .03 .73 
 AL ! BDI-II .04 .93 
 Acceptance ! BDI-II -.07 .85 
Indirect effect -.002, 95% CI [-.05, .10]   
Rumination ! AL ! BDI-II Rumination ! AL -.03 .73 
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 AL ! BDI-II .13 .76 
 Rumination ! BDI-II 1.23 < .001 
Indirect effect -.003, 95% CI [-.06, .06]   
Positive refocusing ! AL ! BDI-II Positive refocusing ! AL .02 .74 
 AL ! BDI-II -.24 .63 
 Positive refocusing ! BDI-II -.35 .23 
Indirect effect .000, 95% CI [-.15, .06]   
Refocus planning ! AL ! BDI-II Refocusing planning ! AL -.11 .11 
 AL ! BDI-II -.20 .68 
 Refocus planning ! BDI-II -.66 .01 
Indirect effect .02, 95% CI [-.06, .20]   
Positive reappraisal ! AL ! BDI-II Positive reappraisal ! AL -.10 .16 
 AL ! BDI-II -.25 .57 
 Positive reappraisal ! BDI-II -.90 < .001 
Indirect effect .02, 95% CI [-.04, .17]   
Putting into perspectives ! AL ! BDI-
II 

Putting into perspectives ! AL -.061 .40 

 AL ! BDI-II -.05 .92 
 Putting into persepctives ! BDI-II -.48 .09 
Indirect effect .003, 95% CI [-.07, .13]   
Catastrophizing ! AL ! BDI-II Catastrophizing ! AL  -.06 .44 
 AL ! BDI-II -.26 .51 
 Catastrophizing ! BDI-II 1.32 < .001 
Indirect effect -.02, 95% CI [-.19, .04]   
Other blame ! AL ! BDI-II Other blame ! AL -.08 .43 
 AL ! BDI-II .17 .71 
 Other blame ! BDI-II 1.11 .004 
Indirect effect -.01, 95% CI [-.23, .06]   
Alternative Model    
Self Blame ! BDI-II ! AL Self Blame ! BDI-II .56 .07 
 BDI-II ! AL -.003 .94 
 Self-Blame ! AL .06 .47 
Indirect effect -.01, 95% CI [-.09, .03]   
Acceptance ! BDI-II ! AL Acceptance ! BDI-II -.06 .85 
 BDI-II ! AL .003 .93 
 Acceptance ! AL .03 .73 
Indirect effect -.002, 95% CI [-.03, .02]   
Rumination ! BDI-II ! AL Rumination ! BDI-II 1.23 < .001 
 BDI-II ! AL .01 .76 
 Rumination ! AL -.04 .65 
Indirect effect .02, 95% CI [-.07, .17]   
Positive refocusing ! BDI-II ! AL Positive refocusing ! BDI-II -.36 .22 
 BDI-II ! AL -.02 .63 
 Positive refocusing ! AL .02 .81 
Indirect effect .006, 95% CI [-.02, .04]   
Refocus planning ! BDI-II ! AL Refocusing planning ! BDI-II -.37 .22 
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 BDI-II ! AL .003 .93 
 Refocus planning ! AL .002 .98 
Indirect effect -.001, 95% CI [-.04, .03]   
Positive reappraisal ! BDI-II ! AL Positive reappraisal ! BDI-II -.88 < .001 
 BDI-II ! AL -.02 .57 
 Positive reappraisal ! AL -.11 .13 
Indirect effect .02, 95% CI [-.03, .10]   
Putting into perspectives ! BDI-II ! 
AL 

Putting into perspectives ! BDI-II -.47 .08 

 BDI-II ! AL -.003 .92 
 Putting into perspectives ! AL -.07 .40 
Indirect effect .002, 95% CI [-.03, .06]   
Catastrophizing ! BDI-II ! AL Catastrophizing ! BDI-II 1.31 < .001 
 BDI-II ! AL .03 .51 
 Catastrophizing ! AL -.09 .31 
Indirect effect .03, 95% CI [-.08, .23]   
Other blame ! BDI-II ! AL Other blame ! BDI-II 1.10 .004 
 BDI-II ! AL .01 .71 
 Other blame ! AL -.10 .38 
Indirect effect .01, 95% CI [-.08, .14]   
 

Analysis 3.1: Alternative model testing: Depressive symptom as the mediator in the 

relationship between ER strategies and subjective stress levels. To rule out the alternative 

model, additional mediation analyses were conducted to examine whether depressive symptoms 

mediate the relationship between ER strategies and chronic biological stress. The analysis 

revealed that BDI-II scores did not significantly mediate the relationship between ER strategies 

and AL index. See Table 5 for model details.  

Exploratory analyses: Examining the interplay between PSS, ER, and depressive 

symptoms. 

 The association between subjective stress levels and depressive symptom. Controlling 

for age, sex, education, and perceived SES, a hierarchical regression was conducted to examine 

the relationship between PSS-10 and BDI-II. The Durbin-Watson statistics (1.63) and VIF values 

(around 1) revealed that the current model met the assumptions of independent errors and no 
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issues of collinearity. The adjusted model revealed that PSS-10 scores significantly accounted 

for 57.2% of variance in BDI-II scores, F((5, 64) = 17.13, p < .001. Specifically, a 0.67 unit 

increase in the PSS-10 scale was associated with a unit increase in BDI-II (t(68) = 7.69, p < 

.001). See Table 6. 

Table 6. Hierarchical Regression Model of PSS-10 and BDI-II Scores. 
 B SE B β 
Step 1    
Age .08 .15 .06 
Gender -1.31 1.86 -.08 
Education -.28 .35 -.09 
Perceived SES -6.22 1.88 -.39** 
Step 2    
Age .09 .11 .07 
Gender -.40 1.35 -.03 
Education -.09 .26 -.03 
Perceived SES -2.94 1.43 -.18* 
PSS-10 .74 .10 .67*** 
Notes. Step 1: R2 = .18, F(4, 65) = 3.49, p = .012; Step 2: R2 = .57, F(5, 64) = 17.12, p < .001.  
* p < .05, ** p < .01, *** p < .001 
 

 The association between subjective stress levels and ER strategies. Adjusting for the 

aforementioned covariates, all nine ER strategies of the CERQ significant accounted for 55.4% 

of variance in PSS-10, F(13, 56) = 5.35, p < .001. The Durbin-Watson statistics (2.22) and VIF 

values (around 1) revealed that the assumptions of independent errors and collinearity were not 

violated.  Specifically, the Positive Reappraisal subscale had a significant negative relationship 

(β = -0.71, t(68) = -3.09, p = .003), where a 0.71 unit increase in Positive Reappraisal was 

associated with a unit decrease in PSS-10. Moreover, the Rumination subscale was significantly 

associated with PSS-10 (β = .46, t(68) = 4.09, p < .001), which indicated that a 0.46 unit increase 

in Rumination was associated with a unit increase in PSS-10. See Table 7.  
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Table 7. Hierarchical Regression Model for ER strategies and PSS-10. 
 B SE B β 
Step 1    
Age -.01 .14 -.01 
Gender -1.24 1.75 -.08 
Education -.27 .33 -.10 
Perceived SES -4.46 1.77 -.31 
Step 2    
Age -.14 .13 -.12 
Gender -.1.01 1.48 -.07 
Education -.10 .27 -.04 
Perceived SES -2.15 1.60 -.15 
Self Blame .20 .29 .08 
Acceptance -.04 .30 -.02 
Rumination 1.03 .25 .46** 
Positive Refocusing -.07 .29 -.03 
Refocus Planning .67 .49 .33 
Positive Reappraisal -1.39 .45 -.71* 
Putting into Perspectives .16 .25 .08 
Catastrophizing .18 .30 .09 
Other Blame -.09 .42 -.03 
Notes. Step 1: R2 = .12, F(4, 65) = 2.28, p = .07; Step 2: R2 = .55, F(13, 56) = 5.35, p < .001. 
* p < .01, ** p < .001 
 

 The relationship between ER strategies and depressive symptoms: subjective stress 

as the mediator. Adjusting for age, sex, education, and perceived SES, nine separate bootstrap 

indirect mediation analyses were conducted to examine the mediating role of PSS-10 in the 

relationship between each of the ER strategies and depressive symptoms.  

Maladaptive ER strategies. A partial indirect effect of subjective stress was found for the 

relationship between Rumination and depressive symptoms (0.71, 95% CI [0.43, 1.14]), 

accounting for 60.2% of the variance in depressive symptoms (F(6, 63) = 15.88, p < .001). 

Further, subjective stress partially mediated the relationship between Catastrophizing and 

depressive symptoms (0.50, 95% CI [0.22, 0.84]), where the mediational model accounted for 

65.9% of the variance in depressive symptoms (F(6, 63) = 20.33, p < .001). Finally, a partial 

indirect effect of subjective stress level was found for the relationship between Other Blame and 
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depressive symptoms (0.55, 95% CI [0.04, 1.13]), accounting for 59.5% of variance in 

depressive symptoms (F(6, 63) = 15.46, p < .001). The relationship between Self Blame and 

depressive symptoms was not significantly mediated through subjective stress (0.19, 95% CI [-

0.25, 0.69]). See Table 8.  

Table 8. Indirect Mediation Analyses for ER strategies, PSS-10, and BDI-II scores. 
Model  β p 
Hypothesized model    
Self Blame ! PSS-10 ! BDI-II Self Blame ! PSS-10 .27 .36 
 PSS-10  ! BDI-II .72 < .001 
 Self-Blame ! BDI-II .36 .11 
Indirect effect  .19, 95% CI [-.25, .69]   
Acceptance ! PSS-10 ! BDI-II Acceptance ! PSS-10 -.13 .65 
 PSS-10 ! BDI-II .73 < .001 
 Acceptance ! BDI-II .07 .75 
Indirect effect -.10, 95% CI [-.07, .05]   
Rumination ! PSS-10 ! BDI-II Rumination ! PSS-10 1.17 < .001 
 PSS-10  ! BDI-II .60 < .001 
 Rumination ! BDI-II .52 .03 
Indirect effect .71, 95% CI [.43, 1.14]   
Positive refocusing ! PSS-10 ! BDI-II Positive refocusing ! PSS-10 -.44 .11 
 PSS-10 ! BDI-II .73 < .001 
 Positive refocusing ! BDI-II -.03 .89 
Indirect effect -.33, 95% CI [-.83, .14]   
Refocus planning ! PSS-10 ! BDI-II Refocusing planning ! PSS-10 -.47 .09 
 PSS-10 ! BDI-II .70 < .001 
 Refocus planning ! BDI-II -.26 .25 
Indirect effect -.33, 95% CI [-.87, .10]   
Positive reappraisal ! PSS-10 ! BDI-II Positive reappraisal ! PSS-10 -.79 .001 
 PSS-10 ! BDI-II .66 < .001 
 Positive reappraisal ! BDI-II -.37 .08 
Indirect effect -.52, 95% CI [-.98, -.20]   
Putting into perspectives ! PSS-10 ! 
BDI-II 

Putting into perspectives ! PSS-
10 

-.24 .34 

 PSS-10 ! BDI-II .72 < .001 
 Putting into perspectives ! BDI-II -.25 .20 
Indirect effect -.18, 95% CI [-.60, .22]   
Catastrophizing ! PSS-10 ! BDI-II Catastrophizing ! PSS-10  .86  .001 
 PSS-10 ! BDI-II .57 < .001 
 Catastrophizing ! BDI-II .78 < .001 
Indirect effect .50, 95% CI [.22, .84]   
Other blame ! PSS-10 ! BDI-II Other blame ! PSS-10 .80 .03 
 PSS-10 ! BDI-II .69 < .001 
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 Other blame ! BDI-II .56 .06 
Indirect effect .55, 95% CI [.04, 1.13]   
Alternative Model    
Self Blame ! BDI-II ! PSS-10 Self Blame ! BDI-II .56 .07 
 BDI-II ! PSS-10 .66 < .001 
 Self-Blame ! PSS-10 -.10 .64 
Indirect effect .37, 95% CI [-.04, .97]   
Acceptance ! BDI-II ! PSS-10 Acceptance ! BDI-II -.06 .85 
 BDI-II ! PSS-10 .65 < .001 
 Acceptance ! PSS-10 -.13 .54 
Indirect effect -.04, 95% CI [-.49, .44]   
Rumination ! BDI-II ! PSS-10 Rumination ! BDI-II 1.23 < .001 
 BDI-II ! PSS-10 .53 < .001 
 Rumination ! PSS-10 .52 .02 
Indirect effect .65, 95% CI [.27, 1.20]   
Positive refocusing ! BDI-II ! PSS-10 Positive refocusing ! BDI-II -.36 .22 
 BDI-II ! PSS-10 .64 < .001 
 Positive refocusing ! PSS-10 -.21 .30 
Indirect effect -.23, 95% CI [-.70, .18]   
Refocus planning ! BDI-II ! PSS-10 Refocusing planning ! BDI-II -.64 .01 
 BDI-II ! PSS-10 .63 < .001 
 Refocus planning ! PSS-10 -.16 .40 
Indirect effect -.40, 95% CI [-.76, -.08]   
Positive reappraisal ! BDI-II ! PSS-10 Positive reappraisal ! BDI-II -.88 < .001 
 BDI-II ! PSS-10 .60 < .001 
 Positive reappraisal ! PSS-10 -.26 .18 
Indirect effect -.53, 95% CI [-.89, -.24]   
Putting into perspectives ! BDI-II ! 
PSS-10 

Putting into perspectives ! BDI-II -.47 .09 

 BDI-II ! PSS-10 .65 < .001 
 Putting into perspectives ! PSS-

10 
.06 .75 

Indirect effect -.31, 95% CI [-.68, .02]   
Catastrophizing ! BDI-II ! PSS-10 Catastrophizing ! BDI-II 1.31 < .001 
 BDI-II ! PSS-10 .65 < .001 
 Catastrophizing ! PSS-10 .02 .95 
Indirect effect .85, 95% CI [.46, 1.44]   
Other blame ! BDI-II ! PSS-10 Other blame ! BDI-II 1.10  .004 
 BDI-II ! PSS-10 .65 < .001 
 Other blame ! PSS-10 .09 .76 
Indirect effect .71, 95% CI [.05, 1.33]   
 

Adaptive ER strategies. Controlling for the aforementioned covariates, a complete 

indirect effect of subjective stress levels was found in the relationship between Positive 
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Reappraisal and depressive symptoms (-0.52, 95% CI [-0.98, -0.20]), where both Positive 

Reappraisal and PSS-10 accounted for 59.3% of variance in depressive symptom (F(6, 63) = 

15.27, p < .001). No significant mediations were found for the other four adaptive ER strategies 

(i.e., Acceptance, Positive Refocusing, Refocus Planning, Putting into Perspectives) and 

depressive symptoms through subjective stress levels (see Table 8). 

Alternative model testing: Depressive symptoms as the mediator in the relationship 

between ER strategies and subjective stress. Additional mediation analyses were conducted 

the rule out the alternative model between subjective stress, ER strategies, and depressive 

symptoms, using depressive symptoms as the mediator. 

Maladaptive ER strategies. A significant partial indirect effect of depressive symptoms 

was found for the relationship between Rumination and subjective stress levels (0.65, 95% CI 

[0.27, 1.20]), where Rumination and BDI-II accounted for 58.1% of variance in subjective stress 

(F(6, 63) = 14.57, p < .001). It was also found that depressive symptoms completely mediated 

the relationship between Catastrophizing and subjective stress levels (0.85, 95% CI [0.46, 1.44]), 

accounting for 54.4% of variance in subjective stress levels (F(6, 63) = 12.54, p < .001). 

Furthermore, depressive symptoms completely mediated the relationship between Other Blame 

and subjective stress level through depressive symptoms (0.71, 95% CI [0.05, 1.33]). The Other 

Blame model accounted for 54.5% of variance in subjective stress levels (F(6, 63) = 12.58, p < 

.001). No significant indirect effect was found between Self Blame, depressive symptoms, and 

subjective stress levels (0.37, 95% CI [-0.02, 0.97]). See Table 8 for model details. 

Adaptive ER strategies.  A significant complete indirect effect of depressive symptoms 

was found for the relationship between Positive Reappraisal and subjective stress levels (-0.53, 

95% CI [-0.89, -0.24]), accounting for 55.7% of variance in subjective stress while controlling 
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for the aforementioned covariates (F(6, 63) = 13.23, p < .001). Furthermore, depressive 

symptoms also completely mediated the relationship between Refocus Planning and perceived 

stress levels (-.40, 95% CI [-.76, -.08]), accounting for 54.9% of variance in subjective stress 

levels (F(6, 63) = 12.81, p < .001), adjusting for the aforementioned covariates.  No significant 

indirect effect of depressive symptom was found between the remaining three adaptive ER 

strategies and subjective stress levels (see Table 8).  
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Discussion 

 Depressive symptoms have a significant impact on the physical, cognitive, and emotional 

well-being among older adults. With an expanding aging population and the prevalence of 

depressive symptoms among older adults on the rise, it is imperative to examine factors that 

underlie the development of depression in late life. Exposure to chronic stress has been identified 

as a risk factor for the onset of depression. Furthermore, strategies that are used to regulate 

individuals’ emotions have also been linked to the development and maintenance of depression. 

Although studies have investigated the relationship between chronic biological stress (or 

physiological dysfunctions) and depressive symptoms, as well as the link between ER and 

depression, few studies have examined these factors in a single model. The current study sought 

to examine the relationship between ER, chronic biological stress, and depressive symptoms 

among community-dwelling older adults. Specifically, the mediating role of AL in the 

relationship between ER and depressive symptoms was of primary interest.  

 Previous studies have demonstrated that AL is significantly associated with the onset of 

depressive symptoms using longitudinal (e.g., Goldman, 2006; Juster et al., 2011; Kobrosly et 

al., 2013) and cross-sectional designs (Kobrosley et al., 2014). For example, Kobrosly and 

colleagues (2014) examined the relationship between AL, global, affective, and somatic 

depressive symptoms in a group of 125 older adults using a cross-sectional design. In this study, 

the AL index was calculated using average diurnal salivary cortisol slope, interleukin-6 (an 

inflammatory marker), IGF-1, resting heart rate, WHR, SBP and DBP. The range of AL index 

for Kobrosly and colleges (2014) ranged from zero to six (with a possible maximum value of 

seven), with a mean of 1.7 and a median of 2. Controlling for age, sex, education, estimated 

annual income, average weekly level of physical activity and antidepressant medication use, 
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Kobrosly and colleagues (2014) found that higher AL was associated with more global, affective 

and somatic depressive symptoms. Similar to the current study, Kobrosly et al. (2014) 

demonstrated restrictive range within their AL index. Moreover, a medium effect size (β = 1.21) 

was found for the association between AL index and global depressive symptoms.  

Inconsistent with previous studies, no significant association was found between AL and 

depressive symptoms in the current study. Whereas Kobrosly et al. (2014) had a total of 125 

participants; the present study had a sample size of only 70 participants. Due to low statistical 

power, the small sample size could contribute to inconsistent findings and failure to detect the 

hypothesized association. Another possible explanation for the discrepant results may be a result 

of sample characteristics (discussed further below). 

 According to coping theory by Lazarus and Folkman (1984), individuals who engage in 

maladaptive ER strategies experience greater stress than those who engage in adaptive strategies. 

It was hypothesized that increased adaptive ER strategies would associate with lower AL, 

whereas increased maladaptive ER strategies would associate with higher AL. This hypothesis 

was not supported in the present study, which is inconsistent with previous research that indicate 

level of self-reported stress is associated with cognitive ER strategies Rumination, Positive 

Reappraisal and Self Blame (Martin & Dahlen, 2005). Furthermore, studies using objective 

measures of acute stress have shown that maladaptive ER strategies such as rumination are 

associated with prolonged acute stress reactivity, measured by cortisol and inflammatory marker 

secretions (Zoccola et al., 2014; Zoccola et al., 2008).  

Given that this was the first study to examine the relationship between ER strategies and 

chronic biological stress measured by AL, future studies should further examine this link. In the 

context of the aforementioned null findings and limitations, the mediation analyses with AL as a 
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mediator in the relationship between ER strategies and depressive symptoms were not 

significant. Similarly, the alternative model also revealed null findings.  

Although none of the proposed hypotheses were supported, two important study 

limitations are likely the reason for null findings: sample size and sample characteristics. First, 

the analyses were conducted using a relatively small sample size of 70 participants. As suggested 

by the power analysis, in order to detect a small to medium effect size, a minimal sample of 135 

was required. Second, the current sample was relatively healthy, high functioning and active 

members of the community, all of which may suggest lower physiological dysfunction. Although 

the current AL index included a more complex composition of biological indicators of chronic 

stress compared with previous studies, the current sample presented with restrictive range for the 

mean AL index value and thus lacked the required variability, especially for values in the higher 

range of the AL index. As such, the sample size must be increased to meet power calculations 

and recruitment strategies must focus on including older adults with poorer health and functional 

status to expand the higher level (i.e., greater dysfunction) of the AL range.  

To provide a more comprehensive evaluation of the relationship between stress and 

depressive symptoms, additional analyses were conducted to examine the relationship between 

subjective stress levels, ER strategies, and depressive symptoms. It was found that subjective 

stress level was significantly associated with depressive symptoms, after controlling for age, sex, 

education, and perceived SES. However, it is worth mentioning that perceived SES remained as 

a significant factor of depressive symptoms after PSS-10 was added into the model. This mirrors 

the findings of the AL and depressive symptoms model, which suggests that financial difficulties 

contribute to the onset of depressive symptoms within the current sample. Previous studies have 

found that lower SES is associated with higher levels of AL (e.g., Gruenewald et al., 2012). It is 
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plausible that subjective financial difficulties serve as a form of stress that underlies the link 

between perceived SES levels and depressive symptoms. Recent studies have indicated that 

subjective SES is more predictive of health outcomes than objective SES such as education and 

income levels (e.g., Adler, Epel, Castellazzo, & Ickovics, 2000; Cohen et al., 2008; Singh-

Manoux, Marmot, & Adler, 2005). Furthermore, the inverse relationship between SES (both 

subjective and objective) and various health outcomes has been consistently documented in the 

literature, including depression (e.g., Hu, Adler, Goldman, Weinstein, & Seeman, 2005; Lorant 

et al., 2003).  

Consistent with previous findings in undergraduate students (Martin & Dahlen, 2005; 

Miklosi, Martos, Szabo, Kocsis-Bogar, & Forintos, 2014), the present findings revealed that 

greater engagement of Rumination was associated with more perceived stress levels, whereas 

more engagement of Positive Reappraisal was associated with less subjective stress among older 

adults. The relationship between Positive Reappraisal and depressive symptoms was completely 

mediated by subjective stress levels, after controlling for a priori covariates. Moreover, the 

model accounted for more than half of the variance in depressive symptoms. This suggests that 

the relationship between Positive Reappraisal and depressive symptoms is significantly 

explained by subjective stress.  

Older adults who engage in adaptive ER strategies are less likely to experience 

depressive symptoms. However, given the negative effect of stress on cognitive function (e.g., 

Lupien et al., 1999; Qin et al., 2009), increased levels of perceived stress may attenuate the 

protective nature of adaptive ER strategies on depressive symptoms. Similarly, Miklosi and 

colleagues (2014) found that greater perceived stress levels were associated with high levels of 

anxiety through lower use of adaptive ER strategies in a group of undergraduate students. Given 
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that adaptive ER strategies require greater executive function processes such as set-shifting 

(Etkin, Buchel, & Gross, 2015; Zelazo & Cunningham, 2007), the negative effect of stress on 

cognitive function may impair adaptive ER strategies used. Moreover, the uncontrollable and 

unpredictable nature of perceived stress may also inhibit the use of adaptive strategies, which 

further contribute to increased anxiety and stress (Miklosi et al., 2014).  

The alternative model revealed that depressive symptoms fully mediated the relationship 

between Positive Reappraisal and subjective stress, as well as Refocus Planning and subjective 

stress. Previous studies have indicated that adaptive ER strategies are associated with a decrease 

in both perceived stress levels (e.g., Miklosi et al., 2014) and negative mood (e.g., Aldao et al., 

2010). Thus, the current study provides preliminary support that depressive symptom levels 

mediate the relationship between adaptive cognitive ER strategies and subjective stress levels. 

Specifically, the alternative model for Refocus Planning explained the relationship of adaptive 

ER-depressive symptoms-subjective stress better than the hypothesized model, considering that 

the indirect mediation effect was not found in the hypothesized model. This suggests that older 

adults who often think about the steps that are required for the task at hand (i.e., Refocus 

Planning) experience lower perceived stress. However, once they experience depressive 

symptoms, the protective effect of Refocus Planning as a form of adaptive ER strategy is no 

longer effective. This attenuating effect may be a result of the limited cognitive resources 

experienced by individuals with depression. Given that adaptive ER strategies require greater 

cognitive resources (Etkin et al., 2015; Zelazo & Cunningham, 2007), depression-related 

cognitive dysfunction may limit the ability for older adults to engage in Refocus Planning, 

consequently increasing levels of perceived stress.  
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The alternative model of Positive Reappraisal may further explain the link between 

Positive Reappraisal, perceived stress, and depressive symptoms more accurately compared to 

the hypothesized model. However, the alternative model accounted for a smaller portion of the 

variance than the hypothesized model, after controlling for a priori covariates. Therefore, it is 

possible that other factors were not accounted for in the current model, specifically within the 

stress-depressive symptom link.  

Partial indirect mediating effects were found in the relationships between Rumination, 

Catastrophizing, and Other Blame depressive symptoms through perceived stress, after 

controlling for covariates. Each of the maladaptive ER models accounted for a significant 

amount of variance in depressive symptoms. This suggests that the relationship between each of 

these maladaptive ER strategies and depressive symptoms is partially explained by perceived 

stress. Previous studies have identified both maladaptive ER strategies and stress as risk factors 

for depressive symptoms (Aldao et al., 2010; Kendler, et al., 1999). Consistent with previous 

research, maladaptive ER strategies are also associated with greater levels of perceived stress 

(Miklosi et al., 2014). Increased experience of stress has been associated with reduced cognitive 

load (see Sandi, 2013). Given that maladaptive ER strategies require fewer cognitive resources 

(Zelazo & Cunningham, 2007), when combined with additional levels of perceived stress due to 

poor coping, maladaptive ER strategies are more readily engaged in, given that cognitive 

resources are already limited when individuals are exposed to stress (Miklosi et al., 2014). Thus, 

the engagement of maladaptive ER strategies in combination with greater perceived stress may 

further contribute to an increase in negative mood. The present findings were similar to Miklosi 

et al.’s (2014) findings where the relationship between perceived stress and anxiety levels were 

mediated by maladaptive ER strategies. They suggested that the negative impact of stress, 
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mainly the uncontrollable and unpredictable nature of stress, further facilitates the use of 

maladaptive ER strategies due to the need for fewer cognitive resources. Thus, the habitual use 

of maladaptive ER strategies could lead to the onset, as well as the maintenance, of negative 

mood, which may further result in the onset of depression.  

 Similar to adaptive ER strategies, the alternative models revealed that depressive 

symptoms fully mediated the relationship between Catastrophizing-perceived stress, and Other 

Blame-perceived stress, whereas depressive symptoms only partially mediated the relationship 

between Rumination and perceived stress. Given that maladaptive ER strategies are associated 

with increased perceived stress levels, the presence of depressive symptoms further contributes 

to the negative influence of maladaptive ER and enhances the level of perceived stress. Thus, the 

current study provides preliminary evidence for an indirect effect of depressive symptoms in the 

relationship between maladaptive ER strategies and perceived stress level. Similar to adaptive 

strategies, the alternative model of maladaptive ER strategies accounted for less of the variance 

in subjective stress after controlling for the a priori covariates. It is plausible that additional 

moderators or mediators are present in the current model of maladaptive ER strategies, especially 

within the stress-depressive symptom link.  

 Overall, it appears that two models containing ER strategies, perceived stress, and 

depressive symptoms can be constructed (see Figure 2). It is worth mentioning that contrary to 

the AL index, perceived stress levels were normality distributed, indicating that there is 

variability within the level of stress being experience within current sample. However, the PSS-

10 only requires participants to report the levels of stress that they experience within the last 

month. As such, the questionnaire does not adequately capture the construct of chronic stress. 

Thus, the current mediation models of ER strategies-depressive symptoms-perceived stress 
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should be interpreted with caution. Nonetheless, the current findings involving perceived stress 

enhances current knowledge in understanding the mechanisms that underlie the three constructs 

in a group of older adults. 

 
Figure 2. Hypothesized and alternative models of emotion regulation (ER) strategies, perceived 
stress, and depressive symptoms. a) Perceived stress mediates the relationship between ER 
strategies and depressive symptoms; b) Depressive symptoms mediate the relationship between 
ER strategies and perceived stress. 
   

As mentioned above, the primary limitation of the current study was the relatively small 

sample size. The present study did not contain sufficient statistical power to detect the 

hypothesized relationship. Recruitment and testing is still underway. Second, the present sample 

is healthy and actively engaged in the community, which has restricted the range of the AL index 

for the current analyses. Furthermore, the original exclusion criteria were too stringent and were 
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not designed to capture the variability of chronic biological stress or physiological dysfunctions 

in the population. Only healthy individuals were included at the beginning stages of the study, 

which further contributed to the lack of variability of biomarker values and the AL index found 

in the present study. Compliance with biomarker sampling may also be questioned. It is 

unknown whether all participants closely adhered to the two 24-hour urine collection procedures. 

Due to the diurnal variability of stress hormones, it is plausible that non-compliance with 

sampling may result in faulty stress hormone measurement. Furthermore, four participants’ 

catecholamine values were falsely lower due to inaccurate acid concentrations in the urine 

collection containers provided by St. Michael’s Hospital. As a result, this may further influence 

the estimate of participants’ catecholamine levels. Consequently, the AL index may not 

accurately represent the chronic “wear and tear” of the primary mediators of the physiological 

system.   

 A final study limitation is the study design. Although theoretically sound covariates were 

controlled as potential determinants of depressive symptoms and stress levels (both in objective 

and objective stress), the cross-sectional design prevented the identification of causal relations, 

especially within the perceived stress mediation models. Furthermore, since the onset of stress 

and depressive symptoms cannot be temporally separated, the alternative explanations for the 

ER-perceived stress-depressive symptoms cannot be ruled out. Given that older adults’ level of 

executive function is associated with ER, it would have been informative to include that 

information in the current analyses. However, due to the purpose and the scope of the current 

study, the information was not included. Future studies should include the executive function 

level as part of the model.  
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 Overall, the study’s main hypotheses were not supported. However, additional analyses 

provided some interesting insight into the ER-perceived stress-depressive symptoms interplay 

among older adults. Despite the aforementioned limitations, the current study was the first to 

examine the relationship between chronic biological stress, ER, and depressive symptoms in 

older adults, using the bootstrap indirect mediation analysis. It was also the first study to 

examine the relationship between chronic biological stress (measured by AL), depressive 

symptoms, and all nine cognitive ER strategies. Given that the recruitment and testing is still 

underway, the study has the potential to elucidate novel pathways that underlie the three 

constructs.  
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Appendix A 

 

 

 

 

AGING and the BRAIN 

 
A study that examines the impact of biological, psychological and social factors on brain health in 

older adults 

 

OLDER ADULT RESEARCH PARTICIPANTS NEEDED!!! 

 

Ages:  60 YEARS AND OLDER 

 

Participation includes 2 testing sessions: 

1. Blood, urine and saliva collection to measure biological markers of stress and aging followed by a 
testing session that will assess memory, attention, speed of processing, language, mood, and 

lifestyle behaviors. This session will take an estimated total of 4 hours. 

2. Undergo a non-invasive test that measures your brain activity while at rest and during an activity, 
lasting an estimated total of 3 hours.  

 

Eligible participants will be reimbursed for their participation. 

 

If interested, please call 

 (416) 979-5000 ext 3233 

or 

 Email: star.lab@psych.ryerson.ca  
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Appendix B 

Phone Screening Questionnaire 
Researcher: To determine your eligibility for the study, I will now ask you a few questions about demographic and 
health information. This confidential information will be securely stored in our database and is restricted to members 
of the research team. You do not have to answer any questions that you are uncomfortable with; however, you may 
be excluded based on the information you choose to withhold. 

1. DEMOGRAPHIC QUESTIONS 

Age:  

Sex: (Do you identify as male or female) M _____   F _____    

Ethnicity (e.g., Caucasian, Hispanic, etc.):  

Country of birth:     

Country/countries of descent (i.e., where you 
would trace your ancestry to): 

 

Languages you speak:  

If English is not your mother tongue, at what age 
did you learn to speak English? 

(Exclude if learned English after age 12) 

 

Handedness: Right _____  Left _____  Ambidextrous_____ 

Do you drive? No _____      Yes _____ 

If no, do you have a driver’s licence? _____ 

Are you retired? No _____      Yes _____  

If yes, in what year did you retire? _____ 

How many years of education do you have?  

Do you participate in a regular exercise program? 

(i.e. anything that increases heart rate 3x/week; e.g. 
aerobics, swimming, walking) 

No ______ 

Yes (describe) _________________________ 

___________________________________ 

____________________________ 

Have you ever had any cognitive or No _____ 
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neuropsychological testing?  

E.g., with a psychologist or for a study 

(Exclude if within last year) 

Yes (reason) ___________________________ 

______________________________________ 

 

When _____________________________ 

Are you actively participating in any sort of formal 
brain training activities, e.g., Lumosity, Brain 
Metrix? 

If Yes, how long (in months)? 

No _____ 

Yes ____ 

Duration : _______________ 

Frequency: ______________ 

 

3. HEALTH-RELATED QUESTIONS 

Have you ever had any of the following? 

Vision problems (glasses, operations): 

 

(exclude if vision is not corrected) 

No _____      Yes _____  

If yes, specify:  

    ______________________________ 

    ______________________________ 

-- If yes, is your vision corrected to 20/20 with glasses?   

 

No _____      Yes _____  

Hearing problems (weak hearing, hearing 
aids): 

 

(exclude if hearing is not corrected) 

No _____      Yes _____  

If yes, specify:  

    ______________________________ 

    ______________________________ 

 

Is your hearing corrected to normal with the hearing aid? 

 

No _____      Yes _____  
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Diabetes: 

 

(exclude if not controlled or cannot fast) 

No _____      Yes _____ 

If yes, when were you diagnosed? 

    Year: _____________ 

 

If yes, is it controlled with medication? 

 

No _____      Yes _____ 

 

If yes, which medication? 

    Name: __________________ 

 

Hypo or Hyperthyroidism:  

 

(exclude if not controlled) 

No _____      Yes _____ 

If yes, is it controlled with medication? 

 

No _____      Yes _____; Name ______________ 

Cancer: 

(exclude if chemotherapy or radiation) 

No _____      Yes _____ 

 

If yes, when were you diagnosed? 

    Year: _____________ 

 

If yes, did you receive chemotherapy or radiation? 

    

No _____      Yes _____  

Stroke: 

(exclude) 

No _____      Yes _____ 

Aneurysm: 

(exclude)  

No _____      Yes _____ 

Heart attack: No _____      Yes _____ 
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(exclude) 

High blood pressure:  

(SBP >=140 ; DBP >=90) 

No _____      Yes _____ 

 

If yes, is it controlled with medication? 

No _____      Yes _____ medication name: 

  

Learning disability: 

(exclude) 

No _____      Yes _____ 

Neurological disease: 

(exclude if: 

Dementia, Parkinsons, MS, Huntingtons, 
ALS, Stroke, Seizure Disorder ) 

No _____      Yes _____ 

Seizure: 

(exclude) 

No _____      Yes _____ 

Epilepsy: 

(exclude) 

No _____      Yes _____ 

Head injury: 

(probe for seriousness; exclude if within last 
year) 

No _____      Yes _____ 

Serious car accident: No _____      Yes _____ 

Concussion: 

(exclude if within last year) 

No _____      Yes _____ 

 

If yes, how many? When was the last one? 

____________________________________ 

 

Have you ever been unconscious? 

(exclude if within last year) 

No _____      Yes _____ 

 

If yes, how long were you unconscious? 

    Duration: _____________ 

If yes, what was the cause? 
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    Cause: __________________ 

Have you ever had surgery that required 
general anesthesia? 

(exclude if within last year) 

No _____      Yes _____ 

 
If yes, when did you have this procedure? 

    Year: ______________ 

Have you gone through menopause? 

 

No _______ Yes _______ 

If yes, when ___________ 

Are you currently taking any hormone 
replacement therapy? 

No _______ Yes _______ 

Are you on any other medications or do you 
have another medical condition we have not 
spoken about? 

No _____      Yes _____ 

 

If yes, what are they called and what is each one for? 

    Name: ______________ Reason: _____________ 

    Name: ______________ Reason: _____________    

    Name: ______________ Reason: _____________ 

 

 

4. Psychiatric disorder 
Next I am going to ask you some questions about your mood and behaviours in the last few months 
 
Substance abuse: 

(Alcohol use): 

In the last 6 months, have you had 5 or more 
alcoholic drinks on one occasion? 

 

(Illegal/recreational drug use): 

In the last 6 months, have you used 
recreational drugs? 

 

 

(Prescription medication): 

In the last 6 months, have you taken a lot 

No _____      Yes _____ 

 If yes, how frequently? _____________; Has your 
drinking caused a problem for you, or has any objected to 
it? _________ (If yes, exclude) 

No _____      Yes _____ 

 If yes, how frequently? __________; Has your drug use 
caused a problem for you, or has anyone objected to it? 
__________ (if yes, exclude) 

No _______     Yes _______ 

 If yes, how frequently? _________; Has your medication 
use caused a problem for you, or has anyone objected to 
it? ___________ (if yes, excluse) 
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more of a prescribed medicine than you were 
supposed to? 

(Hallucinations): 

Has there been any time over the last 6 
months when you have heard voices that 
other people couldn’t hear, seen things that 
other people couldn’t see, or smelled things 
that other people couldn’t smell? 

No _______ Yes ________ 

(If yes, exclude) 

(Delusion) 

In the last 6 months, have you thought that 
someone was out to get you or is plotting 
behind your back? 

No _______ Yes ________ 

(If yes, exclude) 

(Manic symptoms): 

In the last 6 months, has there been a time 
when you felt so happy, “high”, excited or 
hyper that other people thought you were not 
your normal self, or you were so hyper that 
you started getting into trouble? 

No _______ Yes ________ 

(If yes, exclude) 

Panic attack: 

Have you ever had a panic attack, when you 
suddenly felt frightened or anxious or 
suddenly developed a lot of symptoms such 
as breaking out in a sweat, breathing heavily 
or irregularly, or your heart pounding or 
racing?  

 

No _______ Yes ________ 

(If yes, exclude) 

GAD:  

In the last 6 months, have you been 
particularly nervous or anxious more than 
you normally would? 

No _______ Yes ________ 

(If yes, exclude) 

OCD: 

Have you ever been bothered by thoughts 
that didn’t make any sense and kept coming 
back to you even when you tried not to have 
them? 

No _______ Yes ________ 

(If yes, exclude) 

Was there ever anything that you had to do 
over and over again and couldn’t resist 
doing, like washing your hands again and 
again, counting up to a certain number, or 

No _______ Yes ________ 

(If yes, exclude) 
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checking something several times to make 
sure that you’d done it right?  

Have you ever been diagnosed with an 
anxiety disorder? 

 

(If current, exclude) 

No _______ Yes ________ 

If yes, when were you diagnosed? Year: _________ 

If yes, are you currently taking any medication to treat 
your symptoms?  
No __________     Yes ___________ 

(Depression): 

In the last month has there been a period of 
time when you were feeling depressed or 
down most of the day, nearly everyday?  

 If yes, how long? _________ 

 

What about loosing interest or pleasure in 
things you usually enjoy? 

  If yes, how long? __________ 

 

During the last two weeks: 

Has your appetite? Did you eat less or more 
than usual? Did you lose or gain any weight? 

  If yes, were you trying to lose/gain weight? 

 

Did you have trouble falling, waking 
frequently, trouble staying asleep, waking too 
early or sleeping too much more than usual? 

 If yes, was that nearly every night? 

 

Were you so fidgety or restless that you were 
unable to sit still more than usual? 

OR were you talking or moving more slowly 
than is normal for you? 

 

Did you have trouble thinking or 

 

No _______ Yes ________ 

 

 

 

No _______ Yes ________ 

 

 

No _______ Yes ________ 
No _______ Yes ________ 
 

No _______ Yes ________ 

 

No _______ Yes ________ 

 

 

No _______ Yes ________ 

 

No _______ Yes ________ 
No _______ Yes ________ 
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concentrating? 

 If yes, was this more difficult than usual? 

Have you ever been diagnosed with 
depression?  

 

(If current, exclude; If current controlled by 
medication include)  

No _______ Yes ________ 

If yes, when are you diagnosed? Year: ________ 

If yes, are you currently taking any anti-depressant or 
medication to treat your symptoms? 
No ________  Yes _________ 
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Appendix C 

 

Consent Agreement  
 

The Biopsychosocial Profile of High and Low Cognitive Performance in Older Adults 
 
You are being asked to participate in a research study. Before you give your consent to be a volunteer, it 
is important that you read the following information and ask as many questions as necessary to be sure 
you understand what you will be asked to do.  

Investigators:  

Principal Investigator: Dr. Alexandra J. Fiocco, PhD., Department of Psychology, Ryerson University 
Co-Investigator: Vivian Huang, BSc., Department of Psychology, Ryerson University Collaborators: Dr. 
Ben Dyson, PhD., Department of Psychology, Ryerson University, Dr. Judes Poirier, PhD., CQ. McGill 
University, Centre for Studies in Aging  

Purpose of the Study:  

Cognitive function, such as memory, is an important health factor, especially in late life. The effect of 
stress on cognitive function has received a lot of attention over the past 20 years; it is suggested that 
exposure to high levels of stress hormones over a person’s lifespan plays a significant role in the aging 
process and may contribute to declines in cognitive function, such as memory. With an aging population 
on the rise, and an expected increase in dementia cases, prevention is key! By understanding the 
biological, psychological and social factors association with good and poor mental function, prevention 
programs may be developed, specifically created to change these factors.  

The purpose of this study is to assess the individual and interacting effects of biological, psychological 
and social factors in their association with cognitive performance. Biological factors will include 
Apolipoprotein E gene status and biological markers of stress, including cortisol and norepinephrine. 
Psychological factors will include personality and lifestyle behaviours such as exercise and smoking 
status. Finally, social factors will include marital status and social network (i.e. size of social network and 
time spent in social environments). The goal is to see which of these factors are most predictive of 
cognitive function in older adults.  

Seventy older adults between the ages of 60 and 80 will be recruited for the study. To be eligible for this 
study, you must have confirmed, in a phone screening, that you do not have any of the following: recent 
diagnosed mental disorder or mood disorder, cancer/chemotherapy, neuropsychological testing in past 
year, stroke, diabetes, significant vision or hearing problems. Participants who meet inclusion criteria will 
complete two testing sessions. In the first session, participants will undergo a blood draw and urine 
sample (blood analyses of cholesterol and glucose levels will be made available to the participant), saliva 
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sample (for genetic information) and neuropsychological testing (i.e. completion of cognitive tests and 
psychological questionnaires). Approximately one week later, participants will return to the laboratory for 
a second testing session that will include undergoing electroencephalogray (EEG), which is a non-
invasive technique that measures your brain activity.  

Description of the Study:  

As a participant, you will be asked to come to the Stress and Healthy Aging Research Lab at Ryerson 
University for 2 sessions. You will be asked to sign this consent form before the first session and bring it 
with you to the first testing session. If you forget to bring the consent form on the day of testing, a copy 
will be made available, ready to sign.  

First Testing Session:  

As a participant, you will meet the study’s research assistant at Saint Michael’s Hospital in the morning in 
a fasting state (12 hours fasting) and will provide blood and urine for the measurement of biological 
markers including lipid levels, glucose and cortisol. In addition, a saliva sample will be taken for the 
genetic analysis of the APOE gene – this gene is involved in the transport of cholesterol. Following blood 
draw, you will be escorted to the Stress and Healthy Aging Research Lab where you will be provided a 
light snack (i.e. low glycemic protein bar and water/juice) before beginning the neuropsychological 
testing (i.e. tasks and questionnaires assessing things such as memory) session. The testing session will 
take approximately 2.5 hours. During this time, you will be asked to complete tasks that assess things like 
your memory, attention and thinking abilities (maximum 2 hours). You will also be asked to complete 
questionnaires that assess your mood and daily living habits (maximum 20 minutes). Depending on the 
wait time for blood draw and your speed in answering questions, this testing session is anticipated to last 
approximately 4 hours maximum.  

Second Testing Session:  

After completing session one, you will be asked to return to the Stress and Healthy Aging Research Lab 
where you will be asked to undergo EEG to assess your brain activity while at rest and during a memory 
task. This session will last a maximum of 2.5 hours. The EEG entails placing a cap on your head. The cap 
will have electrodes embedded in it, which is what measures your brain activity along the scalp. A special 
gel is used to insert the electrodes into the cap and some of this gel will likely spill onto your hair. You 
can wash your hair at the research facility, either with your own shampoo/conditioner, or with that which 
will be provided.  

What is Experimental in this Study:  

Participants will be asked to undergo testing on two separate occasions during which they will be exposed 
to biological (i.e. providing blood, urine and saliva), cognitive (i.e. completing various tasks assessing 
things like memory and attention) and brain imaging (i.e. EEG) testing.  

What is Genetic Testing:  

As everyone is born with a unique set of genes, a genetic test is an analysis used to look at a person’s 
genetic makeup. Molecular genetic tests (or gene tests) study single genes or short lengths of DNA to 
identify variations or mutations that are associated with certain phenotypes (e.g. eye colour, height, 
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muscle growth, personality etc). Genetic testing for this study will be performed on saliva instead of the 
common use of blood as it is less invasive and provides the same level of accuracy for results. The cells in 
your saliva will be extracted to get information on your DNA and the genes embedded in your DNA. 
Using special techniques, we can examine the structure of the genes that make up your DNA. For 
example, the APOE gene can come in 3 different forms: e2, e3, and e4. These different genetic forms, or 
variants, can determine how the proteins in your body function.  

Genetic testing is still in an early stage and thus the genetic variants we are interested in are not 
diagnostic. Participants will not have access to their genetic results and all samples will not have any 
identifying information on it. Once you have completed the study and your personal identifying 
information has been destroyed, there will be no way to link you to the DNA results.  

Storage of DNA sample:  

A saliva sample will be taken which involves swabbing the inside of your cheek. Samples will be sent to 
a laboratory that specializes in genetic analyses (Laboratory of Dr. Judes Poirier at McGill University, 
Montreal QC). No identifying information will be sent with your sample. The DNA from the cell lines 
will be stored for up to 7 years at the McGill Centre for Studies in Aging Stress following publication of 
results, after which all viable samples will be destroyed. During this time, and as research funds become 
available, the sample may be re- analyzed for additional genetic markers of interest (e.g. COMP, Brain-
derived Neurotrophic Factor) that are associated with cognitive function and stress in older adults (but are 
not diagnostic of disease).  

Confidentiality, Storage and Safekeeping of DNA Samples:  

Your sample will be coded so that we will protect the confidentiality of the sample by assigning it a 
specific study code. Once you have completed the study, all of your identifying information will be 
destroyed and no link can be made between your identity and your samples/data. This means that we will 
not have access to any results from genetic testing, nor will any third party as there is no identifiable link 
between the sample and yourself. All data and viable samples will be securely stored up to 7 years 
following publication of results, after which all material will be properly destroyed.  

Risks or Discomforts:  

Some of the cognitive tasks (e.g. memorizing a list of words) may be challenging, causing frustration or 
fatigue; however, we emphasize that you are not expected to get everything correct and that we only ask 
you to try your best. Should you feel uncomfortable during the testing session and while filling out 
psychological questionnaires, you may take a break before moving on, or stop altogether.  

Physical discomfort may arrive during the blood draw. Although a professional technician will be 
drawing blood, there is always the risk of bruising. This commonly occurs when it is difficult to find a 
good vein to draw from. However, this discomfort is short lived and no greater than what you would 
normally expect from a yearly physical. Common with blood draw, there may be a small amount of 
bleeding when blood is taken from a vein and there may be slight discomfort and bruising or redness that 
will usually disappear in a few days.  

Although this study does not assess diagnostic genetic markers of disease, concern may pertain to the 
possibility that the results can affect a person’s ability to obtain health, life, disability or long-term care 
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insurance. However, it must be stressed that your sample will not have any identifying information on it. 
A study code will be used to identify your data (i.e. cognitive and psychological test scores, blood, 
saliva). All identifying information that links you to your data will be destroyed once you have completed 
the study.  

Benefits of the Study:  

Participants will be properly compensated for their time in the study (100$ total). In addition, upon 
request, participants will be provided with the results of the blood test from Saint Michael’s Hospital 
(including cholesterol and glucose readings, which are important to monitor). As the genetic marker under 
evaluation is not a diagnostic tool, participants will not be told their carrier status. While there are no 
other direct benefits of participating in this study, your participation in this study is extremely valuable in 
helping researchers understand what contributes to healthy aging.  

Confidentiality:  

All data collected for this study, including salivary, urine and blood samples, will remain confidential. 
Research records will be kept in a cabinet file to which only the principal investigator of this study as well 
as her research assistants will possess the key. Data will be coded in order to prevent any assistant from 
making a link between a participant’s name and test results, thus maintaining confidentiality of all test 
results. Once data is collected, identifying information (e.g name, contact information) will be destroyed. 
All coded data, including saliva and blood samples, will be securely stored up to 7 years following 
publication of results, after which all material will be properly destroyed. We will destroy all identifying 
information, including name and telephone numbers, following the second session.  

Costs and/or Compensation for Participation:  

Participants will be compensated 100$ in total: 50$ following the first session and 50$ following the 
second session. This amount will compensate for cost of time and travel to and from Ryerson University.  

Voluntary Nature of Participation:  

Participation in this study is voluntary. Your choice of whether or not to participate will not influence 
your future relations with Ryerson University. If you decide to participate, you are free to withdraw your 
consent and to stop your participation at any time without penalty or loss of benefits to which you are 
allowed.  

At any particular point in the study, you may refuse to answer any particular question or stop participation 
altogether. If you decide to stop participating, all information that you provided before stopping will 
remain confidential in a secured database at Ryerson University and used for future analyses for up to 7 
years. If you chose to withdraw before the final session, and thus before destroying your personal 
information, you may request to have your data removed from the database.  

What will be done if “abnormal” findings/results are obtained:  

The tests that you will complete are not “diagnostic” – i.e. no diagnosis can be made with the tests that are 
administered or the genes that are assayed. However, if there is anything about your performance on the 
tasks, questionnaires, or blood analytes (e.g. high cholesterol) that raise a concern for us, we will discuss 



73 

it with you.  

Questions about the Study:  

If you have any questions about the research now, please ask. If you have questions later about the 
research, you may contact the principal investigator: Alexandra J. Fiocco via phone (416-979-5000 ext 
3008) or email (afiocco@psych.ryerson.ca).  

If you have questions regarding your rights as a human subject and participant in this study, you may 
contact Dr. Lynn Lavallee (Chair) or Toni Fletcher (REB Coordinator) of the Ryerson University 
Research Ethics Board for information via phone (416-979-5042) or email (rebchair@ryerson.ca). You 
may also write them at:  

Research Ethics Board c/o Office of the Vice President,  
Research and Innovation Ryerson University  
350 Victoria Street, Toronto, ON M5B 2K3 

Agreement:  
Your signature below indicates that you have read the information in this agreement and have had a 
chance to ask any questions you have about the study. Your signature also indicates that you agree to be 
in the study and have been told that you can change your mind and withdraw your consent to participate 
at any time. You have been given a copy of this agreement.  

You have been told that by signing this consent agreement you are not giving up any of your legal rights.  

 
____________________________________  
Name of Participant (please print)  
 

 

_____________________________________  ___________________________ 

Signature of Participant      Date 

 
 
_____________________________________   ___________________________ 
Signature of Investigator/Study Coordinator    Date 
 

Dissemination of Results:  

If you agree to participate in the study, are you interested in learning about the results of the study in a 
final report? If so, please provide your mailing or email address below:  

Email___________________________________  

Mailing_______________________________________________________________________  
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Appendix D 

BDI-II       Date:________________________ 
Instructions: This questionnaire consists of 21 groups of statements. Please read each group of statements carefully, 
and then pick out the one statement in each group that best describes the way you have been feeling during the past 
two weeks, including today. Circle the number beside the statement you have picked. If several statements in the 
group seem to apply equally well, circle the highest number for that group. Be sure that you do not choose more than 
one statement for any group, including Item 16 (Changes in Sleeping Pattern) or Item 18 (Changes in Appetite). 

1. Sadness 
0 I do not feel sad. 
1 I feel sad much of the time. 
2 I am sad all the time. 
3 I am so sad or unhappy that I can’t stand it. 

 
2. Pessimism 

0 I am not discouraged about my future. 
1 I feel more discouraged about my future 

than I used to be. 
2 I do not expect things to work out for me. 
3 I feel my future is hopeless and will only 

get worse. 
 
3. Past Failure 

0 I do not feel like a failure. 
1 I have failed more than I should have. 
2 As I look back, I see a lot of failures. 
3 I feel I am a total failure as a person. 

 
4.  Loss of Pleasure 

0 I get as much pleasure as I ever did from 
the things I enjoy. 

1 I don’t enjoy things as much as I used to. 
2 I get very little pleasure from the things I 

used to enjoy. 
3 I can’t get any pleasure from the things I 

used to enjoy. 
 
5. Guilty Feelings 

0 I don’t feel particularly guilty. 
1 I feel guilty over many things I have done 

or should have done. 
2 I feel quite guilty most of the time. 
3 I feel guilty all of the time. 

6. Punishment Feelings 
0 I don’t feel I am being punished. 
1 I feel I may be punished. 
2 I expect to be punished. 
3 I feel I am being punished. 

 
7. Self-dislike 

0 I feel the same about myself as ever. 
1 I have lost confidence in myself. 
2 I am disappointed in myself. 
3 I dislike myself. 

 
8. Self-Criticalness 

0 I don’t criticize or blame myself more than 
usual. 

1 I am more critical of myself than I used to 
be. 

2 I criticize myself for all of my faults. 
3 I blame myself for everything bad that 

happens. 
 
9. Suicidal Thoughts or Wishes 

0 I don’t have any thoughts of killing myself. 
1 I have thoughts of killing myself, but I 

would not carry them out. 
2 I would like to kill myself. 
3 I would kill myself if I had the chance. 

 
10. Crying 

0 I don’t cry anymore than I used to. 
1 I cry more than I used to. 
2 I cry over every little thing. 
3 I feel like crying, but I can’t. 

 

       _______ Subtotal Page 1  
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11. Agitation 
0    I am no more restless or wound up than usual. 
1    I feel more restless or wound up than usual. 
2    I am so restless or agitated that it’s hard to stay still. 
3    I am so restless or agitated that I have to keep 

moving 
or doing something. 

 
12. Loss of Interest 

0 I have not lost interest in other people or activities. 
1 I am less interested in other people or things than 

before. 
2 I have lost most of my interest in other people or 

things. 
3 It’s hard to get interested in anything. 
3 It’s hard to get interested in anything. 

 
13. Indecisiveness 

0 I make decisions about as well as ever. 
1 I find it more difficult to make decisions than usual. 
2 I have much greater difficulty in making decisions 

than I used to. 
3 I have trouble making any decisions. 

 
14. Worthlessness 

0 I do not feel I am worthless. 
1 I don’t consider myself as worthwhile and useful as 

I used to. 
2 I feel more worthless as compared to other people. 
3 I feel utterly worthless. 

 
15. Loss of Energy 

0 I have as much energy as ever. 
1 I have less energy than I used to have. 
2 I don’t have enough energy to do very much. 
3 I don’t have enough energy to do anything. 

 
16. Changes in Sleeping Pattern 

0 I have not experienced any change in my sleeping 
pattern. 

1a I sleep somewhat more than usual. 
1b I sleep somewhat less than usual. 
2a I sleep a lot more than usual. 
2b I sleep a lot less than usual. 
3a I sleep most of the day. 
3b I wake up 1-2 hours early and can’t get back to 

sleep. 
 

17. Irritability 
0 I am no more irritable than usual. 
1 I am more irritable than usual. 
2 I am much more irritable than usual. 
3 I am irritable al the time. 

 
18. Changes in Appetite 

0 I have not experienced any change in my appetite. 
1a My appetite is somewhat less than usual. 
1b My appetite is somewhat greater than usual. 
2a My appetite is much less than before. 
2b My appetite is much greater than usual. 
3a I have no appetite at all. 
3b I crave food all the time. 

 
19. Concentration Difficulty 

0 I can concentrate as well as ever. 
1 I can’t concentrate as well as usual. 
2 It’s hard to keep my mind on anything for very long. 
3 I find I can’t concentrate on anything. 

 
20. Tiredness or Fatigue. 

0 I am no more tired or fatigued than usual. 
1 I get more tired or fatigued more easily than usual. 
2 I am too tired or fatigued to do a lot of the things I 

used to do. 
3 I am too tired or fatigued to do most of the things I 

used to do. 
 
21. Loss of Interest in Sex 

0 I have not noticed any recent change in my interest in 
sex. 

1 I am less interested in sex than I used to be. 
2 I am much less interested in sex now. 
3 I have lost interest in sex completely. 

 
 
 
 
 

______ Subtotal Page 2 

 ______ Subtotal Page 1 

 ______        Total Score 
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Appendix E 
 

CERQ 
© Garnefski, Kraaij & Spinhoven, 2001 

How do you cope with events?         

Everyone gets confronted with negative or unpleasant events now and then and everyone responds to them in his or 
her own way. By the following questions you are asked to indicate what you generally think, when you experience 
negative or unpleasant events. 

 
 

(almost) 
never 

 

some- 
times 

regu-
larly 

 
often 

(almost) 
always 

  1. 1 feel that I am the one to blame for it 1 2 3 4 5 
  2. I think that I have to accept that this has happened 1 2 3 4 5 
  3. I often think about how I feel about what I have experienced 1 2 3 4 5 
  4. I think of nicer things than what I have experienced 1 2 3 4 5 
  5. I think of what I can do best 1 2 3 4 5 
  6. I think I can learn something from the situation 1 2 3 4 5 
  7. I think that it all could have been much worse 1 2 3 4 5 
  8. I often think that what I have experienced is much worse than 

what others have experienced 
1 2 3 4 5 

  9. I feel that others are to blame for it 1 2 3 4 5 
10. I feel that I am the one who is responsible for what has happened 1 2 3 4 5 
11. I think that I have to accept the situation 1 2 3 4 5 
12. I am preoccupied with what I think and feel about what I have 

experienced  
1 2 3 4 5 

13. I think of pleasant things that have nothing to do with it 1 2 3 4 5 
14. I think about how I can best cope with the situation  1 2 3 4 5 
15. I think that I can become a stronger person as a result of what has 

happened 
1 2 3 4 5 

16. I think that other people go through much worse experiences 1 2 3 4 5 
17. I keep thinking about how terrible it is what I have experienced 1 2 3 4 5 
18. I feel that others are responsible for what has happened 1 2 3 4 5 
19. I think about the mistakes I have made in this matter  1 2 3 4 5 
20. I think that I cannot change anything about it 1 2 3 4 5 
21. I want to understand why I feel the way I do about what I have 

experienced 
1 2 3 4 5 

22. I think of something nice instead of what has happened 1 2 3 4 5 
23. I think about how to change the situation 1 2 3 4 5 
24. I think that the situation also has its positive sides 1 2 3 4 5 
25. I think that it hasn’t been too bad compared to other things 1 2 3 4 5 
26. I often think that what I have experienced is the worst that can 

happen to a person 
1 2 3 4 5 

27. I think about the mistakes others have made in this matter  1 2 3 4 5 
28. I think that basically the cause must lie within myself 1 2 3 4 5 
29. I think that I must learn to live with it 1 2 3 4 5 
30. I dwell upon the feelings the situation has evoked in me 1 2 3 4 5 
31. I think about pleasant experiences 1 2 3 4 5 
32. I think about a plan of what I can do best  1 2 3 4 5 
33. I look for the positive sides to the matter 1 2 3 4 5 
34. I tell myself that there are worse things in life 1 2 3 4 5 
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35. I continually think how horrible the situation has been 1 2 3 4 5 
36. I feel that basically the cause lies with others 1 2 3 4 5 
 

Thank you for filling out the questionnaire! 
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Appendix F 

Perceived Stress Scale 
 

The questions in this scale ask you about your feelings and thoughts during the last month.  In 
each case, you will be asked to indicate by circling how often you felt or thought a certain way. 

 

0 = Never  1 = Almost Never  2 = Sometimes  3 = Fairly Often  4 = Very 
Often 

	

1. In the last month, how often have you been upset because of 
something that happened unexpectedly?  

	

	
0 

	

	
1 

	

	
2 

	

	
3 

	

	
4 

	

2. 
	

In the last month, how often have you felt that you were unable to 
control the important things in your life?  

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
	

3. 
	

In the last month, how often have you felt nervous and “stressed”?  
	

0 
	

1 
	

2 
	

3 
	

4 

	

4. 
	

In the last month, how often have you felt confident about your 
ability to handle your personal problems?  

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
	

5. 
	

In the last month, how often have you felt that things were going 
your way? 

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
	

6. 
	

In the last month, how often have you found that you could not cope 
with all the things that you had to do?  

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
	

7. 
	

In the last month, how often have you been able to control irritations 
in your life?  

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
	

8. 
	

In the last month, how often have you felt that you were on top of 
things? 

	

0 
	

1 
	

2 
	

3 
	

4 

	

9. 
	

In the last month, how often have you been angered because of 
things that were outside of your control? 

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
	

10. 
	

In the last month, how often have you felt difficulties were piling up 
so high that you could not overcome them?  

	
	
0 

	
	

1 

	
	

2 

	
	

3 

	
	

4 
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Appendix G 
 

DEBRIEFING FORM  

Evaluating Biopsychosocial Profile of High and Low Cognitive Performers in Late Life. 

Thank you for participating in this study. Your time and effort are much appreciated.  

This study investigates the association between biopsychosocial factors (i.e. the combination of biological 
and psychosocial factors) and cognitive function in older adults. Cognitive function includes memory, 
attention, and speed of processing (or how quickly you can do certain tasks). You were asked to complete 
a few tests of cognitive function and to fill out questions related to your mood, personality and lifestyle 
behaviors. You also provided bodily fluids to measure biological markers of stress, called the allostatic 
load (AL) index, and genetic variance in a gene that is hypothesized to associate with brain health. You 
also underwent an electroencephalography (EEG) procedure where your brain activity was measured 
while at rest and while performing an attention task. Overall, we predict that older adults who display a 
negative AL index and psychosocial factors associated with poor brainhealth (e.g. sedentary, poor 
nutrition, low social support) will perform more poorly on cognitive tasks, which will also be found in 
brain activity patterns measured by the EEG. We also predict that certain biological and psychosocial 
factors will interact to create a biopsychosocial profile that can differentiate between high and low 
cognitive performance. This study has received ethics clearance through the Psychology Department 
Research Ethics Committee at Ryerson University. If you have any questions about this study or concerns 
about your participation in this study, please contact Dr. Alexandra Fiocco at 416-979-5000-3008 or 
afiocco@psych.ryerson.ca. If you are interested in knowing how to receive a summary of the study 
findings, please call the Stress and Healthy Aging Research Lab at 416-979-5000-3233. If you have any 
concerns about the ethical procedures of this study, please contact the Chair of the Ryerson University 
Research Ethics Board at 416-979-5042 or rebchair@ryerson.ca.  

 

Thank you again!  
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