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SUMMARY

Introduction
Cognitive functioning includes several processes such as processing speed, memory, and 
executive functioning, all functions that are important for daily living. Cognitive functioning 
declines with aging; however, the rate of decline varies highly between individuals. Some 
persons may experience a relatively stable or temporal decline, while others may develop a 
cognitive disorder such as dementia. Identifying risk factors for poorer cognitive functioning 
and cognitive decline is highly relevant. Risk factors may be modifiable and the focus of 
psychosocial interventions, thereby helping to prevent cognitive decline. 

This thesis focused on stress as a possible risk factor for cognitive dysfunctioning and 
cognitive decline. Stress is an overarching concept incorporating both the causes and the 
effects of stress. The causes of stress are termed stressors, and can for instance be measured 
by asking about life events that are experienced. The effects of stress can be examined 
by measuring the psychological or biological responses to stressors. Levels of perceived 
stress, depressive symptoms, and the presence of a depressive disorder are measures of 
the psychological stress response. Hypothalamic-pituitary-adrenal (HPA)-axis reactivity is a 
measure of the biological stress response, and can for instance be examined by determining 
cortisol levels in saliva. Various factors might modify or mediate the relation between stress 
and cognitive functioning. In this thesis we focused on fatigue, sleep, intrusive and avoidant 
thoughts, and genetic vulnerability as possible factors. 

Data were derived from several cohort studies varying in age; therefore the association 
between stress and cognitive functioning could be examined across the life span. In addition, 
some studies were population-based, whereas other studies included both depressed and 
non-depressed older adults, giving the opportunity to observe the general population 
as well as specific patient groups. The aims of this thesis were to get more insight into 
the association between stressors, psychological stress, biological stress and cognitive 
functioning in younger and older adults, and to better understand the factors underlying 
these associations. 

Stressors and cognitive functioning in older adults
In chapter 2, the association between childhood events, recent negative life events, and 
cognitive functioning was studied. 10-year follow up data of 1312 older adults (age range 
65-85 years) participating in the Longitudinal Aging Study Amsterdam (LASA) was examined. 
Adverse childhood events included significant life events before the age of 18 years such as 
war experiences, death of a parent, and physical illness. Recent negative life events included 
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events such as the death/divorce of a partner, death of a (grand)child, and serious conflicts. 
Cognitive functioning included processing speed, delayed recall, and global cognitive 
functioning. Adverse childhood events and recent negative life events showed a differential 
association with cognitive functioning and cognitive decline. Childhood events were not 
associated with slower processing speed at baseline, but a faster decline in processing speed 
was observed when also symptoms of depression were present. Recent negative life events 
were associated with slower processing speed at baseline but not with a faster decline, 
depressive symptoms were no modifying factor in this association. In addition, genetic 
vulnerability did not influence the association between both childhood events and recent 
life events and cognitive functioning. These results may suggest that childhood events are 
associated with a biological or psychological vulnerability associated with both depression 
and cognitive decline in later life. In contrast, older persons might adapt rather fast to recent 
life events because of previous experiences and coping strategies, which therefore might 
not lead to chronically elevated stress levels and cognitive decline.

Stressors, perceived stress, and cognitive functioning in adults
In chapter 3 we examined the association between recent life events and the severity 
appraisals of life events and memory functioning in 310 adults (19-83 years) from a 
community-based sample in Syracuse, New York. The sum of recent negative life events is 
thought to measure cumulative stress. However, different life events might lead to different 
stress responses, for example because of the severity of life events, personal characteristics 
or personal situations. Therefore, in addition to the number of negative life events 
experienced in the past 12 months, the negative impact of life events when the events 
occurred (past severity appraisals) as well as the perceived negative impact that is still 
experienced (current severity appraisals) were rated. Several aspects of memory functioning 
were examined: primary memory and episodic memory, and more related to executive 
functioning; working memory. In addition, we were interested whether psychological or 
behavioral factors played a role in the association between life events (severity appraisals) 
and memory functioning. The number of recent life events was associated with poorer 
primary memory but not with poorer episodic memory or working memory. Fatigue, sleep 
problems, depression, and intrusive and avoidant thoughts were no mediating factors in this 
relationship. Past severity appraisals and current severity appraisals were both associated 
with worse primary memory. In addition, current severity appraisals were associated with 
worse working memory, whereby the presence of intrusive and avoidant thoughts, and 
depressive symptoms mediated this association. This suggests that mainly high current 
severity appraisals, possibly reflecting enduring levels of stress, were most strongly related 
to cognitive dysfunctioning. In addition, repetitive thoughts and depressive symptoms may 
play a role in the continuation of the physiological and psychological effects of chronic stress. 
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Perceived stress and cognitive functioning in older adults
In chapter 4, the association between perceived stress and cognitive functioning was 
examined in 1099 older adults (LASA; age range 64-100 years). Perceived stress was 
measured by asking to which degree persons find their lives unpredictable, uncontrollable, 
and overloaded. Multiple cognitive tasks measured the cognitive domains of processing 
speed, memory functioning, and executive functioning. Higher levels of perceived stress 
were associated with worse processing speed, memory and executive functioning. When 
concentrating on the subscales of perceived stress: perceived helplessness and perceived self-
efficacy, it was observed that mainly lower levels of perceived self-efficacy were associated 
with worse cognitive functioning, which was independent of depressive symptoms and sense 
of mastery. Perceived helplessness was more closely related to depressive symptoms and 
sense of mastery and showed no firm independent associations with cognitive functioning. 
These results indicate that focusing on improving coping strategies, such as self-efficacy, 
may be helpful in the prevention of cognitive dysfunctioning due to perceived stress. 

Depression 
In chapter 5 we focused on the association between depression and cognitive functioning. 
This was examined in the Netherlands Study of Depression in Older Persons (NESDO), 
in which 378 currently depressed and 132 non-depressed older adults were included. 
Cognitive problems are often observed in depressed older persons. However, especially 
in older persons depression is a heterogeneous disorder, and we were interested which 
clinical characteristics and symptom dimensions especially affect cognitive functioning. 
Cognitive functioning was evaluated by episodic memory, processing speed, interference 
control, and working memory. We observed that late-life depression was associated with 
a broad range of cognitive functions including poorer processing speed, memory, and 
executive functioning. Higher severity of psychopathology, a first depressive episode, the 
use of tricyclic antidepressants, serotonergic and noradrenergic working antidepressants, 
and benzodiazepines were associated with worse cognitive functioning. Additionally, 
mood symptoms were associated with worse working memory and processing speed, 
and motivational and apathy symptoms were associated with poorer episodic memory 
and processing speed. The results show that heterogeneity in late-life depression may 
lead to different levels of cognitive functioning. In addition, the results indicate that close 
monitoring on cognitive side effects of psychotropic medication is needed. 

In chapter 6 differences in depressive symptoms, psychiatric characteristics and risk factors 
between early and late onset depression were examined in 1104 adults aged 18-65 years from 
the Netherlands Study of Depression and Anxiety (NESDA). The presence of a first depressive 
episode earlier or later in life might lead to other symptomatology and characteristics. We 
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observed that late onset depression was associated with less feelings of sadness, decreased 
appetite, less problems with concentration, and less thoughts of death. In addition, a longer 
duration of symptoms, a previous depressive episode, a serious suicide attempt, childhood 
events, a family history of depression and high neuroticism were more often associated 
with early onset depression. The results suggest that an early onset depression might be a 
more chronic form of depression with more depression vulnerability, which are important 
factors for treatment and prevention strategies. In addition, it is important to know that 
persons with a late-onset depression might not show some characteristic symptoms of a 
depressive syndrome whilst a diagnosis may be present. 

Biological stress 
In chapter 7 we focused on cortisol levels in 311 currently depressed and 109 non-depressed 
older adults from the NESDO study. When stress is experienced the hypothalamic-pituitary-
adrenal (HPA)-axis is activated and cortisol is secreted. Cortisol can cross the blood-brain 
barrier and thereby act on brain functions. One way to measure cortisol levels is to collect 
saliva samples during the day from which cortisol levels can be determined. In the NESDO 
study various indicators of HPA-axis activity were examined, including 1-h awakening cortisol, 
evening cortisol, the diurnal slope of cortisol, and cortisol levels after dexamethasone intake. 
As depression can be seen as a psychological stress response it might be closely related to 
cortisol levels, a biological stress response. We observed that depressed older persons had 
a higher cortisol at awakening compared to non-depressed older adults. In addition, the 
characteristic awakening response with a high morning peak was less dynamic in depressed 
older adults. These results may suggest that hypercortisolism is possibly a lifelong biological 
vulnerability for depression. In addition, in older persons the HPA-axis may become less 
responsive to stress possibly due to increased frailty. 

In chapter 8, HPA-axis reactivity was related to cognitive functioning in 447 older adults from 
the NESDO study. Equally to chapter 7 various indicators of HPA-activity were examined 
and equally to chapter 5 episodic memory, processing speed, interference control, and 
working memory were assessed. In the total sample we did not observe an association 
between cortisol and cognitive functioning. The results showed that in non-depressed 
older adults total cortisol secretion over the first hour after awakening was associated 
with worse episodic memory, and higher cortisol levels at awakening were associated 
with better working memory, whereas in depressed older adults, cortisol levels were not 
associated with cognitive functioning. The limited findings observed in non-depressed older 
adults may be findings by chance, and therefore also no strong conclusions can be stated 
about a firm association between cortisol and cognitive functioning in non-depressed older 
adults. As reported in chapter 5, psychological measures such as severity and comorbidity 
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of psychopathology might be more important in the presence of cognitive dysfunctioning 
in late-life depression. In addition, the role of other biological mechanisms such as vascular 
or inflammatory processes might be more substantial than HPA-axis activity in cognitive 
functioning in late-life depression.

Discussion
In chapter 9, the general discussion, the most important results and conclusions were 
discussed. Methodological limitations and strengths were described, and implications for 
clinical practice and recommendations for future research were given. It was concluded 
that stress is associated with poorer cognitive functioning across the life span. Especially 
the psychological stress response reflected by life event severity, perceived stress, and 
depressive symptoms are important factors contributing to decreases in multiple domains 
of cognitive functioning such as memory, processing speed, and executive functioning.  We 
observed that biological stress, measured by altered cortisol levels were associated with 
psychological stress, measured by the presence of a depressive disorder. We did not observe 
that cortisol levels influenced cognitive functioning in late-life. In clinical practice intrusive 
and avoidant thoughts and ineffective coping strategies might receive specific attention in 
psychological treatments focusing on coping with stress and the prevention of psychological 
and cognitive dysfunctioning.


