
Does Perceived Generativity
Mediate the Association
Between Optimism and
Cognitive Function Over
Time? Findings from Midlife
in the United States Study

Kallol Kumar Bhattacharyya1

and Victor Molinari2

Abstract
Cognitive function is a vital component of healthy aging. However, whether a persis-

tently high optimism benefits late-life cognitive function is debatable. The current

study examined associations between high optimism status, perceived generativity,

and cognitive functions across adulthood. Data were from waves 2 and 3 (2004–14)
of the Midlife in the United States study. We used structural equation modeling to

examine whether participants’ (N= 2,205; Mage= 65± 11) persistent high optimism

predicts better cognitive functions over time, compared to high optimism at only

one time-point or not at all while controlling for covariates; we also examined whether

individuals’ perceived generativity mediates the above association. The findings revealed

that persistent high optimism was significantly associated with better episodic memory

and executive function. Further, perceived generativity positively mediated the associa-

tion between persistent high optimism and episodic memory. Future research should

examine mechanisms for potential aspects of high optimism and perceived generativity

on late-life cognitive performances.
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Introduction
Cognitive function is an important component of well-being in later life (Chung et al.,
2023). Episodic memory and executive function are two cognitive domains that have
been extensively studied in late adulthood (Glisky et al., 2022; Lee, 2014). Episodic
memory is associated with one’s recollection of time and place-specific personal expe-
riences, while executive functions denote cognitive abilities such as planning, reason-
ing, organizing, and problem-solving (Harada et al., 2013; Lee, 2014). Although both
of these cognitive abilities are associated to some extent with age-related decline
(Glisky et al., 2022; Harada et al., 2013; Yang et al., 2020), the rate of decline has
been found to be associated with individuals’ various facets of positive psychological
well-being and shows interpersonal and intrapersonal variation (Cheng et al., 2023).

Optimism is a psychological attribute comprising the hope of a favorable future and
the expectation of good things to happen and is considered a facet of positive psycho-
logical well-being (Ferguson & Goodwin, 2010; Lee et al., 2019). Prior research has
found that a high level of optimism is significantly associated with higher socioeco-
nomic status indicators, including higher education and income (Boehm et al.,
2015). Earlier research has also found that optimism is correlated with better physical
and psychological well-being compared to pessimism (Conversano et al., 2010). For
example, optimism is associated with various health outcomes, such as cardiovascular
disease (Kubzansky et al., 2001) and respiratory disorders (Kim et al., 2017). High
levels of optimism have been associated with a reduced risk of early mortality (Kim
et al., 2017) and achievement of exceptional longevity (Lee et al., 2019). Research
has also suggested that higher optimism can lead to healthy dietary habits or other psy-
chosocial behaviors (Hingle et al., 2014). Although most research identified optimism
as a protective factor for various physical and psychological health outcomes, some
studies yielded contradictory findings. For example, Schofield and colleagues found
that optimism was not associated with lower mortality rates among lung cancer patients
(Schofield et al., 2004). Likewise, a high level of optimism was associated with signifi-
cantly impairing the immune defense mechanism (Conversano et al., 2010). Although
optimism may change across the life span, in general, it is associated with better health
outcomes in later life, including physical and cognitive functioning (Colby & Shifren,
2013). Further, individuals’ expectations, beliefs, and goals are varied in particular sit-
uations, which can actively impact behavioral outcomes, such as cognitive perfor-
mances in later life (Oh et al., 2022).

In this context, generativity, another facet of positive psychological well-being,
identifies some late-life motivational characteristics, such as developing relationships
with family, making commitments to other people, and mentoring the next generation
(Doerwald et al., 2021; Kruse & Schmitt, 2012). Although the concept of generativity
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is focused on interacting with the younger generation, generativity is a commitment to
care and concern for others in the entire community (Gruenewald et al., 2016). Earlier
research revealed that generativity was associated with several beneficial well-being
outcomes, such as job satisfaction, greater productivity, leadership effectiveness, and
engagement in meaningful activities particularly in post-retirement age (Doerwald
et al., 2021; Gruenewald et al., 2016; Zhan et al., 2015). Regarding health outcomes,
positive perceptions of generativity were also found to be associated with better cog-
nitive and physical functioning (Gruenewald et al., 2016). Although generative behav-
ior is not often accepted and maintained by the younger generation (Kruse & Schmitt,
2012), many consider it important for maintaining social interactions and, thereby,
beneficial for cognitive outcomes in later life (Grossman & Gruenewald, 2017, 2020).

Researchers have determined that there is a positive relationship between optimism
and generativity. For example, parental generativity has been found to encourage
higher forgiveness and optimism among the younger members of the family (Pratt
et al., 2008). A study also found that most of the research participants, who were home-
less but optimistic, showed great generative concern and were willing to assist others
(Lewis, 2016). Several studies have been conducted focusing on the association
between optimism and cognitive functions; however, research on whether persistent
high levels of optimism provide any benefit for cognitive function, particularly with
advanced age, is limited. Further, research on whether perceived generativity mediates
the association between persistent high optimism status and cognitive functions in par-
ticipants across adulthood is also not very common. This study views cognitive perfor-
mances as a composite measure to recognize the impacts of positive psychological
attributes on individuals’ well-being.

Purpose of the Study
From the perspective of the current study, the stress process model provides an appro-
priate theoretical framework to incorporate multidimensional social factors, such as
age, gender, and education, that affect individuals’ cognitive functioning (Judge
et al., 2010). Stress process theory allows us to understand the resources and
support that could protect individuals from compromised cognitive performances.
The current study expands prior work by comparing cognitive functioning, assessed
as a composite measure via executive function and episodic memory, among individ-
uals who persistently possessed an optimistic outlook versus those who had a high
level of optimism at only one time point or not at all. It also examined the mediational
effects of perceived generativity in those associations in a nationally representative
sample of middle-aged and older adults in the United States while controlling for well-
documented correlates of behavioral attributes, including sociodemographic and health
factors. We hypothesized that (a) a persistently high level of optimism would predict
better scores on both cognitive tests compared with nonpractitioners and (b) perceived
generativity mediates the above associations.
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Methods

Study Design
The current study used data from the Midlife in the United States (MIDUS) survey, a
large-scale longitudinal study spanning 20 years. Wave 2 (2004–05) of MIDUS
included 75% of the original respondents of wave 1, and wave 3 (2013–14) included
77% of eligible wave 2 participants (Hughes et al., 2018). Midlife in the United States
included tests for cognitive functions in wave 2 and wave 3. In the current study, we
included data from cognitive tests of executive function and episodic memory from
2,205 individuals who participated in waves 2 and 3 (2004–2014) and have no
missing observations. Both waves 2 and 3 were conducted through the phone and a
mailed Self-Administered Questionnaire. We did not seek IRB approval for this
study because our analyses are based on a publicly available dataset through the
Inter-University Consortium for Political and Social Research.

Measures and Procedure
Dependent variables. As dependent variables, we used episodic memory and executive
function that were assessed at waves 2 and 3 with the Brief Test of Adult Cognition by
Telephone (Lachman & Tun, 2008). Episodic memory was measured with two tests
(immediate and delayed free recall of 15 words, Rays-O). Executive function was mea-
sured by inductive reasoning (measured by number series completion), category verbal
fluency (measured by verbal ability and fluency in 60 s), working memory span (mea-
sured by backward digit span), processing speed (measured by 30-Second and
Counting Task, or 30-SACT), and attention switching and inhibitory control (measured
by Stop and Go Switch Task, or SGST, calculating reaction times) (Lachman et al.,
2014). Results of factor analyses for cognitive tests in MIDUS are reported by
Lachman et al. (2014). The tests were z-scored (M= 0; SD= 1) according to the
means and standard deviations of the wave 2 full sample. Lachman et al. (2010) cal-
culated a composite score for both episodic memory and executive function as the
mean of the z-scored measures. The same was calculated for the wave 3 sample. In
the current analysis, both executive function and episodic memory were measured at
wave 3.

Key independent variable. We used optimism levels in various waves as the key
independent variable. The overall optimism score was based on a 6-item scale combin-
ing the 3 “optimism” items (sample question: whether “In uncertain times, I usually
expect the best”) and the 3 “pessimism” (sample question: whether “I rarely count
on good things happening to me”) items, using the Life Orientation Test-Revised as
described by Scheieret al. (1994). Response options ranged from 1 (a lot agree) to 5
(a lot disagree); overall optimism was constructed in MIDUS by calculating the
sum of the 6 items (score range 6–30). Items from “optimism” were reverse-coded
so that higher scores represent higher levels of optimism. The optimism score was
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considered missing if participants answered fewer than three scale items. For analyses,
we considered score 25 as the cutoff for high optimism, similarly as described by
Celestine (2019), and categorized the level of optimism as high (1, i.e., score ≥25)
and low (0, i.e., score <25). Next, optimism status was coded using four dichotomous
indicators: high optimism neither at wave 2 nor wave 3 (reference), high optimism at
wave 2 only, high optimism at wave 3 only, and consistently high optimism at waves 2
and 3.

Mediator variables. We used perceived generativity as the mediator variable.
Midlife in the United States used a 6-item scale of “Loyola Generativity Scale
Contributions’ domain measures” (sample question: whether “Others would say that
you have made unique contributions to society,” “You have important skills you can
pass along to others,” “Many people come to you for advice,” “You feel that other
people need you,” “You have had a good influence on the lives of many people,”
and “You like to teach things to people”) to measure generativity (McAdams & de
St. Aubin, 1992). Response options ranged from 1 (a lot) to 4 (not at all); the scale
score was constructed by calculating the sum of the items. Items were reverse-coded
so that higher scores represent higher levels of generativity. The scale was computed
for cases that had valid values for at least three items on the scale.

Covariates. We used sociodemographic factors, health, and functional status (at
wave 2) as covariates. Sociodemographic variables included age, gender, race,
marital status, education, and employment. Age was measured as a continuous variable
in years. Gender (0=male, 1= female) was a binary variable, and Race (1=White, 2=
Black, 3= other) was measured in three categories; in contrast, marital status (1=
married, 2= separated/divorced, 3=widowed, 4= never married) and educational
level (1= no/some school, 2= high school graduate/in college, 3= graduated from
college, 4= having master’s/professional degree) were measured in four categories.
Employment status was measured in five categories (1= currently working, 2= self-
employed, 3= retired, 4= unemployed, 5= other). We included other variables
related to health, including tobacco and alcohol use (1= regular tobacco/alcohol
user, or 0= not), and whether the participant had chronic condition/s (1= yes, 0=
no), including (but not limited to) high blood pressure, stroke, heart problems, diabetes,
cancer, and aches/joint stiffness, in past 12 months.

Statistical Analysis
Statistical analyses were conducted with Stata 17.0 SE (College Station, TX) software.
We used structural equation modeling to examine whether participants’ persistent high
level of optimism predicts cognitive functions over the 10 years in comparison with
high optimism levels at only one time point or not at all, while controlling for covar-
iates (sociodemographic factors, health and functional status, and cognitive function at
baseline); we also examined whether individuals’ perceived generativity mediates the
above associations. Mediation analyses evaluate the causal effect on the outcome
(Hayes, 2015). Although, ideally, the variables should be measured in different
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waves, half-longitudinal mediation may be useful to demonstrate the role of mediators
in two-wave studies examining the contemporaneous relations between either the
exogenous variable and the mediator or the mediator and the outcome (Cole &
Maxwell, 2003; Yang et al., 2022). Therefore, the current analyses applied a half-
longitudinal study design to examine the effects of generativity (wave 3) on the asso-
ciation between optimism status (waves 2 and 3) and cognitive executive function
(Model 1), and episodic memory (Model 2) at wave 3. Further, as suggested by
Gollob and Reichardt (1991), we controlled generativity (wave 2) when predicting
generativity (mediator/immediate outcome at wave 3) and cognitive functions (wave
2) when predicting cognitive functions (outcome at wave 3). Statistical significance
was evaluated at P< .05 (2-sided). Unstandardized regression coefficients (b) and stan-
dard error (SE) are reported. Model fit was assessed by the indicators CFI (equal to or
higher than 0.90; Gerbing & Anderson, 1992), RMSEA (less than 0.05; Browne &
Cudeck, 1992), and SRMR (less than 0.08, however, close to zero is considered as
perfect fit; Hu & Bentler, 1998).

Results
Table 1 shows the descriptive statistics of different variables, including participants’
sociodemographic and health status at baseline. A total of 2,205 individuals (who com-
pleted both wave 2 and wave 3 of MIDUS) aged 42–92 years (Mage= 65± 11) in wave
3 were included in the analysis. Women made up 56% of the sample, 50% were
employed, and 91% were White. Substantial proportions of participants were
alcohol users (59%); 82% of the sample had at least one or more chronic conditions.
Table 1 also reported participants’ high optimism status and scores of perceived gen-
erativity. The findings revealed that 13.9% of participants showed a high level of opti-
mism in wave 2 only, 10.2% in wave 3 only, and 34.9% in waves 2 and 3. The mean
score of perceived generativity was 16.9± 3.9 at wave 3.

Table 2 shows the results of structural equation models predicting the direct effects
on cognitive episodic memory and executive function in mid and later life over 10
years. After controlling for baseline (wave 2) sociodemographic and health factors
and cognitive episodic memory and executive function, findings revealed that a persis-
tently high level of optimism was independently associated with a better performance
in both episodic memory (b= .143; SE= .041; P< .05) and executive function (b=
.056; SE= .024; P< .05) in mid and later life over 10 years, compared with a persistent
low level of optimism.

In the mediation analyses to examine whether perceived generativity mediates the
above associations, after controlling for covariates and prior level generativity and cog-
nitive functions (where appropriate), for episodic memory, the total effect for persistent
high optimism, .159, is the effect we would find if there was no mediator in our anal-
ysis; it is significant with a z of 3.99. The direct effect for persistent high optimism is
.143, which, while still significant (z= 3.49), is smaller than the total effect (see
Supplemental Table 1). The indirect effect of persistent high optimism that passes
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Table 1. Demographic Characteristics of US Adults in MIDUS Wave 3 (n= 2,205).

Variables Overall M (SD) or Column % Value Range

High Optimism Status (%)

Neither 41.0

W2 only 13.9

W3 only 10.2

Both 34.9

Age in year M (SD) 64.7 (11.0) 42–92

Female (%) 55.6

Race/ethnicity (%)

White 90.7

Black 2.4

Other 6.9

Marital Status (%)

Married 68.0

Separated/divorced 13.7

Widowed 11.4

Never married 6.9

Education (%)

No/some school 4.7

Graduated from school/in college 41.8

Graduated from college 34.0

Master’s/professional degree 19.5

Employment (%)

Working 49.6

Self-employed 12.3

Retired 29.7

Unemployed 1.6

Other 6.7

Tobacco user (%) 8.3

Alcohol user (%) 59.3

Chronic conditions (%) 82.2

Optimism score M (SD) 23.4 (4.5) 6–30

Generativity score M (SD) 16.9 (8.9) 6–24

Executive function M (SD) −0.1 (0.7) −5.6–2.0
Episodic memory M (SD) 0.0 (1.0) −2.9–3.6

Note. M=mean; SD= standard deviation; W2=wave 2; W3=wave 3.
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Table 2. Structural Equation Models Examining Associations of Cognitive Functions with Levels

of Optimism and Generativity in Mid and Later Life (N= 2,205).

Variables

Generativity W3 Executive Function W3 Episodic Memory W3

(Direct Effects) Model

1&2 (common) (Direct Effects) Model 1 (Direct Effects) Model 2

b (SE)
P

value b (SE)
P

value b (SE)
P

value

Intercept 6.385 0.718 <.001 0.252 0.111 .023 0.591 0.191 .002

Key Independent
Variable

High Optimism (ref. neither)

W2 only 0.148 0.194 .447 0.005 0.030 .866 0.036 0.052 .481

W3 only 1.108 0.217 <.001 0.032 0.034 .343 0.085 0.058 .144

Both 1.062 0.153 <.001 0.056 0.024 .019 0.143 0.041 <.001

Mediator

Generativity

W3

0.001 0.003 .584 0.016 0.005 .001

Executive

Function

W2

0.511 0.012 <.001

Episodic

Memory

W2

0.428 0.019 <.001

Generativity

W2

0.601 0.017 <.001

Covariates at
W2

Age, years −0.022 0.007 .003 −0.012 0.001 <.001 −0.023 0.002 <.001

Female (ref.
male)

0.352 0.134 .009 −0.019 0.021 .363 0.323 0.037 <.001

Race/

ethnicity

(ref. other)

White 0.074 0.322 .819 0.028 0.050 .579 −0.003 0.086 .972

Black 1.525 0.502 .002 −0.187 0.078 .017 −0.425 0.134 .001

Marital Status (ref. never married)

Married 0.260 0.234 .265 0.061 0.036 .092 −0.007 0.062 .911

Separated/
divorced

0.113 0.282 .688 0.014 0.044 .757 −0.092 0.075 .220

(Continued)
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through perceived generativity is .017 and statistically significant. The findings
revealed that the proportion of the total effect that is mediated is almost .11; the
ratio of the indirect effect to the direct effect is about .12, and finally, the total effect
is about 1.1 times the direct effect. We, therefore, conclude that generativity mediates
the relationship between optimism and episodic memory. On the other hand, for exec-
utive function, the total effect for persistent high optimism is .057; it is the effect we
would find if there was no mediator in our model. It is significant with a z of 2.47.
The direct effect for persistent high optimism is .056, which, while still significant
(z= 2.34), is smaller than the total effect (see Supplemental Table 1). The indirect
effect of persistent high optimism that passes through perceived generativity is .002,
but statistically not significant. The findings revealed that the proportion of the total
effect that is mediated is almost .04. The ratio of the indirect effect to the direct

Table 2. Continued

Variables

Generativity W3 Executive Function W3 Episodic Memory W3

(Direct Effects) Model

1&2 (common) (Direct Effects) Model 1 (Direct Effects) Model 2

b (SE)
P

value b (SE)
P

value b (SE)
P

value

Widowed 0.065 0.359 .856 −0.030 0.055 .591 0.100 0.095 .295

Education (ref. no/some school)

Graduated
from school

−0.092 0.310 .766 0.006 0.048 .906 0.065 0.083 .434

Graduated
from college

−0.080 0.319 .802 0.038 0.051 .454 0.104 0.086 .222

Master’s/prof.
degree

0.639 0.336 .057 0.074 0.054 .171 0.138 0.090 .124

Employment

(ref. other)

Working 0.325 0.232 .161 0.128 0.036 <.001 0.087 0.062 .159

Self-employed 0.732 0.282 .009 0.034 0.044 .437 0.032 0.075 .673

Retired −0.127 0.269 .636 −0.031 0.042 .462 0.025 0.072 .727

Unemployed 0.086 0.477 .856 0.042 0.074 .571 −0.055 0.127 .667

Tobacco user −0.460 0.191 .016 −0.035 0.030 .242 −0.067 0.051 .188

Alcohol user −0.059 0.132 .656 −0.008 0.020 .699 0.016 0.035 .656

Chronic

conditions

0.173 0.151 .253 −0.019 0.023 .427 0.002 0.040 .953

Note. W2=wave 2; W3=wave 3.

Bold numbers highlight the significant P values.
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effect is about .04; finally, the total effect is about 1.0 times the direct effect. Therefore,
we conclude that generativity does not mediate the relationship between optimism and
executive function.

Figure 1 illustrates the schematic diagrams of structural equation models examining
mediation effects of perceived generativity in the associations between optimism and
executive function (Model 1) and optimism and episodic memory (Model 2), control-
ling for covariates and prior level generativity and cognitive functions (where appro-
priate; effects of covariates not shown in the diagram) in each equation. In the
current study, the model fit was good for both Model 1 (CFI= 0.998, RMSEA=
0.040, and SRMR= 0.002) and Model 2 (CFI= 1.00, RMSEA= 0.015, and SRMR
= 0.002).

Discussion
The current study provides a contribution to the existing literature with population-
based, longitudinal evidence that positive psychological attributes, such as persistent
high level of optimistic outlook and perceived generativity, positively affect late-life
cognitive functioning in the US middle-aged and older adult population over 10
years. Guided by the stress process model, the multidimensional perspective of individ-
uals’ optimistic outlook and perceived generativity addresses various aspects of cogni-
tive functioning. Supporting our first hypothesis, the findings revealed that persistently
high levels of optimism in both waves 2 and 3 significantly positively affected cogni-
tive executive functions and episodic memory compared to participants who elicited
high optimism levels at only one time point or none. In partial support for our
second hypothesis, the findings revealed that perceived generativity significantly and
positively mediates the association between persistent high optimism and episodic
memory; however, it had no significant effect on the association between persistent
high optimism and executive functions over 10 years in mid and later life.

In this context, high levels of optimism have been found to be associated with
increased physical activity (Pavey et al., 2015), reduced stress (Jobin et al., 2014),
and increased well-being (Conversano et al., 2010). Negative effects of stress on cog-
nitive function are well-documented (Marin et al., 2011; Scott et al., 2015). During
stress, an individual’s sympathetic nervous system is triggered; as a result, various
inflammatory neurotransmitters are released, which may have adverse effects on (cog-
nitive) health (Bhattacharyya et al., 2021). It is documented that optimistic individuals
show more frequent protective attitudes; they are more resilient to stress, perhaps
through various coping strategies (Anzaldi & Shifren, 2019; Conversano et al.,
2010). Individuals with higher optimistic outlook may show stress-reducing effects
through engagement in physical activities and maintaining better social interactions
(Smith et al., 2013); these factors might be linked with higher levels of cognitive func-
tion found in previous studies. Further, earlier research suggests that while excessive
stress can be detrimental to cognitive functioning, milder stress may enhance cognitive
performance, especially immediate memory functions (Jütten et al., 2020; O’Sullivan
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Figure 1. Structural equation model showing mediating roles of generativity in the association

between levels of optimism in different waves and cognitive episodic memory and executive

function in mid and later life over 10 years (n= 2,205), controlling for covariates (n= 2,205;

model 1 goodness of fit criteria: CFI= 0.998, RMSEA= 0.040, and SRMR= 0.002; model 2

goodness of fit criteria: CFI= 1.00, RMSEA= 0.015, and SRMR= 0.002). Note. w2=wave 2;

w3=wave 3. ***P < .001; **P < .01; *P < .05. Covariates were included in all SEM equations;

also, we controlled for prior wave executive memory, episodic function, and generativity

where appropriate; however, effects of covariates/control variables were not shown in the

diagram.
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et al., 2019). A recent study suggests that beneficial consequences of optimism may be
associated with individuals’ cortisol secretion; the researchers found that pessimists
secreted relatively elevated diurnal cortisol on days with higher perceived stress
levels; in contrast, optimists were protected from these stress-related elevated cortisol
levels (Jobin et al., 2014). Cortisol is a hormone that is secreted by the hypothalamus–
pituitary–adrenal (HPA) axis in response to stress and follows a diurnal rhythm pattern
(Endrighi et al., 2011; Jobin et al., 2014). Optimism is likely to have a down regulatory
effect on the sympathetic nervous system and HPA axis in response to stress (Endrighi
et al., 2011); this may explain why a persistently high level of optimism heightens
some domains of cognitive performance.

Our findings corroborate the existing literature showing mixed effects concerning
why perceived generativity status yielded differences in episodic versus executive cog-
nitive performances. Perhaps our finding regarding more consistent scores on execu-
tive functioning versus episodic tasks suggests that executive functioning is more
hard-wired into the aging process; in contrast, episodic memory is more amenable to
“behavioral influences.” In this context, it should also be considered that more gener-
ative individuals often engage themselves in more meaningful activities, such as men-
toring grandparents, on the basis of their better physical and cognitive health and their
sense that they can do the job (Roth et al., 2009). This self-selection bias could be a
potential confound because it may make them perform better than less generative indi-
viduals in some specific cognitive dimensions (Roth et al., 2015).

Limitations
The main strength of the current study is its national representative sample and large
sample size; however, it has several limitations. For example, its half-longitudinal
nature may induce some generalizability bias; theoretically, we can test whether gen-
erativity is a partial mediator, but we cannot test whether generativity completely medi-
ates the association between optimism and cognitive function. Also, our analyses were
based on two data points on cognitive function, which precluded the analysis of non-
linear trends (e.g., accelerated cognitive decline). Another limitation is related to recall
bias because responses were collected retrospectively. Further, the interval between the
studied waves was 10 years. Finally, as MIDUS did not screen the participants for cog-
nitive impairment at baseline, we were unable to comment on the neurocognitive status
of the participants in our sample.

Conclusion
Overall, our findings that a persistently high optimism predicts positive change in cog-
nitive functions in mid and later life over 10 years corroborates earlier research find-
ings. While cognitive decline is often examined in relation to other risk/protective
factors in late adulthood, this study further identified that persistent high optimism
has associations with cognitive outcomes in middle-aged and older adults. Future
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research should examine mechanisms for elevating high optimism and perceived gen-
erativity on cognitive performances across adulthood.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship,
and/or publication of this article: We acknowledge support from the Alzheimer’s Disease and
Dementia Research Center at Utah State University.

ORCID iD

Kallol Kumar Bhattacharyya https://orcid.org/0000-0003-0689-6592

Supplemental Material

Supplemental material for this article is available online.

References

Anzaldi, K., & Shifren, K. (2019). Optimism, pessimism, coping, and depression: A study on

individuals with Parkinson’s disease. International Journal of Aging & Human

Development, 88(3), 231–249. https://doi.org/10.1177/0091415018763401
Bhattacharyya, K. K., Hueluer, G., Meng, H., & Hyer, K. (2021). Movement-based mind-body

practices and cognitive function in middle-aged and older adults: Findings from the Midlife

in the United States (MIDUS) study. Complementary Therapies in Medicine, 60, 1–8. http://
dx.doi.org/10.1016/j.ctim.2021.102751

Boehm, J. K., Chen, Y., Williams, D. R., Ryff, C., & Kubzansky, L. D. (2015). Unequally dis-

tributed psychological assets: Are there social disparities in optimism, life satisfaction, and

positive affect? PLoS One, 10(2), e0118066. https://doi.org/10.1371/journal.pone.0118066

Browne, M. W., & Cudeck, R. (1992). Alternative ways of assessing model fit. Sociological

Methods & Research, 21(2), 230–258. https://doi.org/10.1177/0049124192021002005
Celestine, N. (2019, August 30). What is the Life Orientation Test and how to use it? (LOT-R).

PositivePsychology.com. https://positivepsychology.com/life-orientation-test-revised/

Cheng, T., Zhang, B., Luo, L., & Guo, J. (2023). The influence of healthy lifestyle behaviors on

cognitive function among older Chinese adults across age and gender: Evidence from panel

data. Archives of Gerontology and Geriatrics, 112, 105040. Advance online publication.

https://doi.org/10.1016/j.archger.2023.105040

Chung, C. P., Ihara, M., Hilal, S., & Chen, L. K. (2023). Targeting cerebral small vessel disease

to promote healthy aging: Preserving physical and cognitive functions in the elderly.

Bhattacharyya and Molinari 147

https://orcid.org/0000-0003-0689-6592
https://orcid.org/0000-0003-0689-6592
https://doi.org/10.1177/0091415018763401
https://doi.org/10.1177/0091415018763401
http://dx.doi.org/10.1016/j.ctim.2021.102751
http://dx.doi.org/10.1016/j.ctim.2021.102751
https://doi.org/10.1371/journal.pone.0118066
https://doi.org/10.1371/journal.pone.0118066
https://doi.org/10.1177/0049124192021002005
https://doi.org/10.1177/0049124192021002005
https://positivepsychology.com/life-orientation-test-revised/
https://positivepsychology.com/life-orientation-test-revised/
https://doi.org/10.1016/j.archger.2023.105040
https://doi.org/10.1016/j.archger.2023.105040


Archives of Gerontology and Geriatrics, 110, 104982. https://doi.org/10.1016/j.archger.

2023.104982

Colby, D. A., & Shifren, K. (2013). Optimism, mental health, and quality of life: A study among

breast cancer patients. Psychology, Health & Medicine, 18(1), 10–20. https://doi.org/10.
1080/13548506.2012.686619

Cole, D. A., & Maxwell, S. E. (2003). Testing mediational models with longitudinal data:

Questions and tips in the use of structural equation modeling. Journal of Abnormal

Psychology, 112(4), 558–577. https://doi.org/10.1037/0021-843X.112.4.558
Conversano, C., Rotondo, A., Lensi, E., Della Vista, O., Arpone, F., & Reda, M. A. (2010).

Optimism and its impact on mental and physical well-being. Clinical Practice and

Epidemiology in Mental Health, 6, 25–29. https://doi.org/10.2174/1745017901006010025
Doerwald, F., Zacher, H., Van Yperen, N. W., & Scheibe, S. (2021). Generativity at work: A

meta-analysis. Journal of Vocational Behavior, 125, 1–18. https://doi.org/10.1016/j.jvb.
2020.103521

Endrighi, R., Hamer, M., & Steptoe, A. (2011). Associations of trait optimism with diurnal neu-

roendocrine activity, cortisol responses to mental stress, and subjective stress measures in

healthy men and women. Psychosomatic Medicine, 73(8), 672–678. https://doi.org/10.
1097/PSY.0b013e31822f9cd7

Ferguson, S. J., & Goodwin, A. D. (2010). Optimism and well-being in older adults: The medi-

ating role of social support and perceived control. International Journal of Aging & Human

Development, 71(1), 43–68. https://doi.org/10.2190/AG.71.1.c
Gerbing, D. W., & Anderson, J. C. (1992). Monte carlo evaluations of goodness of fit indices for

structural equation models. Sociological Methods & Research, 21(2), 132–160. https://doi.
org/10.1177/0049124192021002002

Glisky, E. L., Woolverton, C. B., McVeigh, K. S., & Grilli, M. D. (2022). Episodic memory and

executive function are differentially affected by retests but similarly affected by age in a lon-

gitudinal study of normally-aging older adults. Frontiers in Aging Neuroscience, 14,

863942. https://doi.org/10.3389/fnagi.2022.863942

Gollob, H. F., & Reichardt, C. S. (1991). Interpreting and estimating indirect effects assuming

time lags really matter. In L. M. Collins & J. L. Horn (Eds.), Best methods for the analysis

of change: Recent advances, unanswered questions, future directions (pp. 243–259).
American Psychological Association.

Grossman, M. R., & Gruenewald, T. L. (2017). Caregiving and perceived generativity: A pos-

itive and protective aspect of providing care? Clinical Gerontologist, 40(5), 435–447.
https://doi.org/10.1080/07317115.2017.1317686

Grossman, M. R., & Gruenewald, T. L. (2020). Failure to meet generative self-expectations is

linked to poorer cognitive-affective well-being. The Journals of Gerontology. Series B,

Psychological Sciences and Social Sciences, 75(4), 792–801. https://doi.org/10.1093/

geronb/gby069

Gruenewald, T. L., Tanner, E. K., Fried, L. P., Carlson, M. C., Xue, Q. L., Parisi, J. M., Rebok,

G. W., Yarnell, L. M., & Seeman, T. E. (2016). The Baltimore experience corps trial:

Enhancing generativity via intergenerational activity engagement in later life. The

148 The International Journal of Aging and Human Development 99(2)

https://doi.org/10.1016/j.archger.2023.104982
https://doi.org/10.1016/j.archger.2023.104982
https://doi.org/10.1016/j.archger.2023.104982
https://doi.org/10.1080/13548506.2012.686619
https://doi.org/10.1080/13548506.2012.686619
https://doi.org/10.1080/13548506.2012.686619
https://doi.org/10.1037/0021-843X.112.4.558
https://doi.org/10.1037/0021-843X.112.4.558
https://doi.org/10.2174/1745017901006010025
https://doi.org/10.2174/1745017901006010025
https://doi.org/10.1016/j.jvb.2020.103521
https://doi.org/10.1016/j.jvb.2020.103521
https://doi.org/10.1016/j.jvb.2020.103521
https://doi.org/10.1097/PSY.0b013e31822f9cd7
https://doi.org/10.1097/PSY.0b013e31822f9cd7
https://doi.org/10.1097/PSY.0b013e31822f9cd7
https://doi.org/10.2190/AG.71.1.c
https://doi.org/10.2190/AG.71.1.c
https://doi.org/10.1177/0049124192021002002
https://doi.org/10.1177/0049124192021002002
https://doi.org/10.1177/0049124192021002002
https://doi.org/10.3389/fnagi.2022.863942
https://doi.org/10.3389/fnagi.2022.863942
https://doi.org/10.1080/07317115.2017.1317686
https://doi.org/10.1080/07317115.2017.1317686
https://doi.org/10.1093/geronb/gby069
https://doi.org/10.1093/geronb/gby069
https://doi.org/10.1093/geronb/gby069


Journals of Gerontology. Series B, Psychological Sciences and Social Sciences, 71(4), 661–
670. https://doi.org/10.1093/geronb/gbv005

Harada, C. N., Natelson Love, M. C., & Triebel, K. L. (2013). Normal cognitive aging. Clinics in

Geriatric Medicine, 29(4), 737–752. https://doi.org/10.1016/j.cger.2013.07.002
Hayes, A. F. (2015). An index and test of linear moderated mediation. Multivariate Behavioral

Research, 50(1), 1–22. https://doi.org/10.1080/00273171.2014.962683
Hingle, M. D., Wertheim, B. C., Tindle, H. A., Tinker, L., Seguin, R. A., Rosal, M. C., &

Thomson, C. A. (2014). Optimism and diet quality in the women’s health initiative.

Journal of the Academy of Nutrition and Dietetics, 114(7), 1036–1045. https://doi.org/10.
1016/j.jand.2013.12.018

Hu, L.-t-P. M. Bentler, (1998). Fit indices in covariance structure modeling: Sensitivity to under-

parameterized model misspecification. Psychological Methods, 3(4), 424–453. https://doi.
org/10.1037/1082-989X.3.4.424

Hughes, M. L., Agrigoroaei, S., Jeon, M., Bruzzese, M., & Lachman, M. E. (2018). Change in

cognitive performance from midlife into old age: Findings from the Midlife in the United

States (MIDUS) study. Journal of the International Neuropsychological Society, 24(8),

805–820. https://doi.org/10.1017/S1355617718000425
Jobin, J., Wrosch, C., & Scheier, M. F. (2014). Associations between dispositional optimism and

diurnal cortisol in a community sample: When stress is perceived as higher than normal.

Health Psychology, 33(4), 382–391. https://doi.org/10.1037/a0032736
Judge, K. S., Menne, H. L., & Whitlatch, C. J. (2010). Stress process model for individuals with

dementia. The Gerontologist, 50(3), 294–302. https://doi.org/10.1093/geront/gnp162
Jütten, L. H., Mark, R. E., & Sitskoorn, M. M. (2020). Episodic memory and executive function-

ing in informal dementia caregivers. Aging & Mental Health, 24(10), 1681–1689. https://
doi.org/10.1080/13607863.2019.1617242

Kim, E. S., Hagan, K. A., Grodstein, F., DeMeo, D. L., De Vivo, I., & Kubzansky, L. D. (2017).

Optimism and cause-specific mortality: A prospective cohort study. American Journal of

Epidemiology, 185(1), 21–29. https://doi.org/10.1093/aje/kww182
Kruse, A., & Schmitt, E. (2012). Generativity as a route to active ageing. Current Gerontology

and Geriatrics Research, 2012, 647650. https://doi.org/10.1155/2012/647650

Kubzansky, L. D., Sparrow, D., Vokonas, P., & Kawachi, I. (2001). Is the glass half empty or half

full? A prospective study of optimism and coronary heart disease in the normative aging study.

Psychosomatic Medicine, 63(6), 910–916. https://doi.org/10.1097/00006842-200111000-00009
Lachman, M. E., Agrigoroaei, S., Murphy, C., & Tun, P. A. (2010). Frequent cognitive activity

compensates for education differences in episodic memory. The American Journal of

Geriatric Psychiatry, 18(1), 4–10. https://doi.org/10.1097/JGP.0b013e3181ab8b62
Lachman, M. E., Agrigoroaei, S., Tun, P. A., & Weaver, S. L. (2014). Monitoring cognitive

functioning: Psychometric properties of the Brief Test of Adult Cognition by Telephone.

Assessment, 21(4), 404–417. https://doi.org/10.1177/1073191113508807
Lachman, M. E., & Tun, P. A. (2008). Cognitive testing in large-scale surveys: Assessment by

telephone. In S. Hofer & D. Alwin (Eds.), Handbook on cognitive aging: Interdisciplinary

perspectives (pp. 506–522). Sage Publishers.

Bhattacharyya and Molinari 149

https://doi.org/10.1093/geronb/gbv005
https://doi.org/10.1093/geronb/gbv005
https://doi.org/10.1016/j.cger.2013.07.002
https://doi.org/10.1016/j.cger.2013.07.002
https://doi.org/10.1080/00273171.2014.962683
https://doi.org/10.1080/00273171.2014.962683
https://doi.org/10.1016/j.jand.2013.12.018
https://doi.org/10.1016/j.jand.2013.12.018
https://doi.org/10.1016/j.jand.2013.12.018
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1017/S1355617718000425
https://doi.org/10.1017/S1355617718000425
https://doi.org/10.1037/a0032736
https://doi.org/10.1037/a0032736
https://doi.org/10.1093/geront/gnp162
https://doi.org/10.1093/geront/gnp162
https://doi.org/10.1080/13607863.2019.1617242
https://doi.org/10.1080/13607863.2019.1617242
https://doi.org/10.1080/13607863.2019.1617242
https://doi.org/10.1093/aje/kww182
https://doi.org/10.1093/aje/kww182
https://doi.org/10.1155/2012/647650
https://doi.org/10.1155/2012/647650
https://doi.org/10.1097/00006842-200111000-00009
https://doi.org/10.1097/00006842-200111000-00009
https://doi.org/10.1097/JGP.0b013e3181ab8b62
https://doi.org/10.1097/JGP.0b013e3181ab8b62
https://doi.org/10.1177/1073191113508807
https://doi.org/10.1177/1073191113508807


Lee, L. O., James, P., Zevon, E. S., Kim, E. S., Trudel-Fitzgerald, C., Spiro, A. III, Grodstein, F.,

& Kubzansky, L. D. (2019). Optimism is associated with exceptional longevity in 2 epide-

miologic cohorts of men and women. Proceedings of the National Academy of Sciences of

the United States of America, 116(37), 18357–18362. https://doi.org/10.1073/pnas.

1900712116

Lee, P. L. (2014). Cognitive function in midlife and beyond: Physical and cognitive activity

related to episodic memory and executive functions. International Journal of Aging &

Human Development, 79(4), 263–278. https://doi.org/10.1177/0091415015574190
Lewis, J. P. (2016). Exploring optimism and generativity among homeless Alaska native older

adults in downtown Seattle. The Gerontologist, 56(Suppl_3), 482. https://doi.org/10.1093/

geront/gnw162.1938

Marin, M. F., Lord, C., Andrews, J., Juster, R. P., Sindi, S., Arsenault-Lapierre, G., Fiocco, A. J.,

& Lupien, S. J. (2011). Chronic stress, cognitive functioning and mental health.

Neurobiology of Learning and Memory, 96(4), 583–595. https://doi.org/10.1016/j.nlm.

2011.02.016

McAdams, D. P., & de St. Aubin, E. (1992). A theory of generativity and its assessment through

self-report, behavioral acts, and narrative themes in autobiography. Journal of Personality

and Social Psychology, 62(6), 1003–1015. https://doi.org/10.1037/0022-3514.62.6.1003
Oh, J., Purol, M. F., Weidmann, R., Chopik, W. J., Kim, E. S., Baranski, E., Schwaba, T.,

Lodi-Smith, J., & Whitbourne, S. K. (2022). Health and well-being consequences of opti-

mism across 25 years in the Rochester adult longitudinal study. Journal of Research in

Personality, 99(104237), 1–12. https://doi.org/10.1016/j.jrp.2022.104237
O’Sullivan, M., Brennan, S., Lawlor, B. A., Hannigan, C., Robertson, I. H., & Pertl, M. M.

(2019). Cognitive functioning among cognitively intact dementia caregivers compared to

matched self-selected and population controls. Aging & Mental Health, 23(5), 566–573.
https://doi.org/10.1080/13607863.2018.1428937

Pavey, T. G., Burton, N. W., & Brown, W. J. (2015). Prospective relationships between physical

activity and optimism in young and mid-aged women. Journal of Physical Activity &

Health, 12(7), 915–923. https://doi.org/10.1123/jpah.2014-0070
Pratt, M. W., Norris, J. E., Cressman, K., Lawford, H., & Hebblethwaite, S. (2008). Parents’

stories of grandparenting concerns in the three-generational family: Generativity, optimism,

and forgiveness. Journal of Personality, 76(3), 581–604. https://doi.org/10.1111/j.1467-
6494.2008.00497.x

Roth, D. L., Fredman, L., & Haley, W. E. (2015). Informal caregiving and its impact on health: A

reappraisal from population-based studies. The Gerontologist, 55(2), 309–319. https://doi.
org/10.1093/geront/gnu177

Roth, D. L., Perkins, M., Wadley, V. G., Temple, E. M., & Haley, W. E. (2009). Family care-

giving and emotional strain: Associations with quality of life in a large national sample of

middle-aged and older adults. Quality of Life Research, 18(6), 679–688. https://doi.org/10.
1007/s11136-009-9482-2

Scheier, M. F., Carver, C. S., & Bridges, M. W. (1994). Distinguishing optimism from neurot-

icism (and trait anxiety, self-mastery, and self-esteem): A reevaluation of the Life

150 The International Journal of Aging and Human Development 99(2)

https://doi.org/10.1073/pnas.1900712116
https://doi.org/10.1073/pnas.1900712116
https://doi.org/10.1073/pnas.1900712116
https://doi.org/10.1177/0091415015574190
https://doi.org/10.1177/0091415015574190
https://doi.org/10.1093/geront/gnw162.1938
https://doi.org/10.1093/geront/gnw162.1938
https://doi.org/10.1016/j.nlm.2011.02.016
https://doi.org/10.1016/j.nlm.2011.02.016
https://doi.org/10.1016/j.nlm.2011.02.016
https://doi.org/10.1037/0022-3514.62.6.1003
https://doi.org/10.1037/0022-3514.62.6.1003
https://doi.org/10.1016/j.jrp.2022.104237
https://doi.org/10.1080/13607863.2018.1428937
https://doi.org/10.1080/13607863.2018.1428937
https://doi.org/10.1123/jpah.2014-0070
https://doi.org/10.1123/jpah.2014-0070
https://doi.org/10.1111/j.1467-6494.2008.00497.x
https://doi.org/10.1111/j.1467-6494.2008.00497.x
https://doi.org/10.1111/j.1467-6494.2008.00497.x
https://doi.org/10.1093/geront/gnu177
https://doi.org/10.1093/geront/gnu177
https://doi.org/10.1093/geront/gnu177
https://doi.org/10.1007/s11136-009-9482-2
https://doi.org/10.1007/s11136-009-9482-2
https://doi.org/10.1007/s11136-009-9482-2


Orientation Test. Journal of Personality and Social Psychology, 67(6), 1063–1078. https://
doi.org/10.1037/0022-3514.67.6.1063

Schofield, P., Ball, D., Smith, J. G., Borland, R., O’Brien, P., Davis, S., Olver, I., Ryan, G., &
Joseph, D. (2004). Optimism and survival in lung carcinoma patients. Cancer, 100(6),

1276–1282. https://doi.org/10.1002/cncr.20076
Scott, S. B., Graham-Engeland, J. E., Engeland, C. G., Smyth, J. M., Almeida, D. M., Katz,

M. J., Lipton, R. B., Mogle, J. A., Munoz, E., Ram, N., & Sliwinski, M. J. (2015). The

effects of stress on cognitive aging, physiology and emotion (ESCAPE) project. BMC

Psychiatry, 15(1), 146. https://doi.org/10.1186/s12888-015-0497-7

Smith, T. W., Ruiz, J. M., Cundiff, J. M., Baron, K. G., & Nealey-Moore, J. B. (2013). Optimism

and pessimism in social context: An interpersonal perspective on resilience and risk. Journal

of Research in Personality, 47(5), 553–562. https://doi.org/10.1016/j.jrp.2013.04.006
Yang, Y., Cuffee, Y. L., Aumiller, B. B., Schmitz, K., Almeida, D. M., & Chinchilli, V. M.

(2022). Serial mediation roles of perceived stress and depressive symptoms in the associa-

tion between sleep quality and life satisfaction among middle-aged American adults.

Frontiers in Psychology, 13, 822564. https://doi.org/10.3389/fpsyg.2022.822564

Yang, Y., Rushton, S., Park, H. K., Son, H., Woodward, A., Mcconnell, E., & Hendrix, C. C.

(2020). Understanding the associations between caregiver characteristics and cognitive

function of adults with cancer: A scoping review. Asia-Pacific Journal of Oncology

Nursing, 7(2), 115–128. https://doi.org/10.4103/apjon.apjon_3_20
Zhan, Y., Wang, M., & Shi, J. (2015). Retirees’ motivational orientations and bridge employ-

ment: Testing the moderating role of gender. Journal of Applied Psychology, 100(5),

1319–1331. https://doi.org/10.1037/a0038731

Author Biographies

Kallol Kumar Bhattacharyya is a physician from India, received his PhD in Aging
Sciences at the University of South Florida, and is currently working as a Postdoctoral
Fellow in the Alzheimer's Disease and Dementia Research Center at Utah State
University. He studies risk and protective factors for Alzheimer's disease and related
dementia. He is also interested in studying the quality of care and quality of life for
persons with dementia in long-term care.

Victor Molinari is a Professor in the School of Aging Studies at the University of
South Florida (USF). He spent over 17 years as the director of geropsychology for
the Houston Veteran Affairs Medical Center before joining USF. He has published a
number of articles on mental health care in older adults and long-term care settings.

Bhattacharyya and Molinari 151

https://doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1037/0022-3514.67.6.1063
https://doi.org/10.1002/cncr.20076
https://doi.org/10.1002/cncr.20076
https://doi.org/10.1186/s12888-015-0497-7
https://doi.org/10.1186/s12888-015-0497-7
https://doi.org/10.1016/j.jrp.2013.04.006
https://doi.org/10.1016/j.jrp.2013.04.006
https://doi.org/10.3389/fpsyg.2022.822564
https://doi.org/10.3389/fpsyg.2022.822564
https://doi.org/10.4103/apjon.apjon_3_20
https://doi.org/10.4103/apjon.apjon_3_20
https://doi.org/10.1037/a0038731
https://doi.org/10.1037/a0038731

	 Introduction
	 Purpose of the Study

	 Methods
	 Study Design
	 Measures and Procedure
	 Statistical Analysis

	 Results
	 Discussion
	 Limitations

	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


