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1.1 During a memory recall task, high-performing older adults (C)
showed more bilateral prefrontal activity than lower-performing
older adults (B). This was interpreted as evidence that bilaterality
is compensatory, as the pattern was linked to better performance
for older adults, despite differing from the unilateral prefrontal

activations seen in young adults (A). page 6
1.2 The STAC-r model, which conceptualizes a number of factors
that could affect scaffolding. 7

1.3 Effects of aging on measures of white matter diffusivity, with
fractional anisotropy measures decreasing with age (A) and mean
diffusivity increasing with age (B). Data show the kernel density
plots with linear regression lines. Panel C depicts the location of
the white matter tracts plotted in the graphs. 11

1.4 The panels display data resulting from recent methodological
advances in cognitive neuroscience. The colored regions in the
left side of panel A illustrate the widespread cortical thinning
that occurs across the cortex with age. The hot colors (red and
yellow) denote loss of volume, with the yellow regions showing
the largest loss per year. The right side of panel A displays the
loss of volume in the entorhinal cortex, which is exaggerated in
later years (age is plotted on the x-axis) (from Fjell, Westlye, et al.,
2014, Cerebral Cortex, figures 5 and 2f). The left side of panel B
highlights corticostriatal tracts. The graphs to the right show
that the integrity of the tract (fractional anisotropy [FA]) declines
with age and that greater integrity (FA, x-axis) is related to higher
levels of reward learning (from Samanez-Larkin et al., 2012,

Journal of Neuroscience, figure 1d). 14

1.5 DWI image, with colors illustrating the different connected
tracts of white matter across the brain. Adapted from figure 1
in Gigandet et al. (2008), Estimating the confidence level of white
matter connections obtained with MRI tractography, PLoS One,
3(12), e4006. https://doi.org/10.1371%2Fjournal.pone.0004006,
via Wikimedia Commons. 16

2.1  Two types of structural brain changes with age are illustrated
across individuals. Panel A displays atrophy and Panel B displays
white matter hyperintensities. See the text for a detailed description. 25
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2.2 Declines in the volume of gray matter occur with age across

most of the brain, including frontal (panel A) and subcortical

regions (panel B). However, note the difference in the measurements

within the same person, depicted by the spaghetti plots: the two

or three points connected with a line. These plots show the

within-individual changes over an 8-10-year period in a

longitudinal design. Although generally the rate of decline in

volume is consistent across different ages, frontal volumes

show an increased rate of decline in young adults but more

consistent rates of decline in middle and older adults (see colored

lines). 28
2.3 The anterior cingulate (rostral ant cing) is one of the few regions

to show increases in volume over the lifespan. The left-hand panel

depicts measures of cortical thickness from the region (labeled A

in the right-hand panel), with each dot plotting the standardized

mean thickness (Z-score, on the y-axis). Note the U-shaped pattern,

indicating a decrease in thickness from young to middle-aged,

and then an increase from middle-aged to older adult (age, from

20 to 100, is denoted on the x-axis). The increase in anterior

cingulate with age may be limited to cross-sectional methods, as

it does not extend to longitudinal measures. 28
2.4 The entorhinal cortex, denoted by the arrow, undergoes

accelerated thinning later in life. The graph depicts the estimated

annual change in volume, estimated from cross-sectional data. 29
2.5 Cognitive performance and gray matter volume decrease at

similar rates across decades in the adult lifespan, from the 20s

through the 80s in cross-sectional samples. Cognitive tasks

(panel A): digit comparison task, Digit-Symbol Substitution Test,

Spatial Working Memory, Letter-Number Sequencing, Visual

Recall Memory, and Hopkins Verbal Learning Test. Gray matter

volumes (panel B): aggregate subcortical, frontal, parietal, temporal,

and occipital gray matter volumes. 30
2.6 The more gray matter available in the prefrontal cortex, including

the inferior and middle frontal regions depicted in panel A, the

greater the use of a semantic clustering strategy thought to improve

memory performance (panel B). Each dot represents a participant.

Data are standardized residuals controlling for sex, gross cognitive

status, and semantic processing ability. pr: partial correlation

coefficient controlling for sex, gross cognitive status, and semantic

processing ability. 32
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2.7 The location of relevant white matter tracts on an anisotropy
image. The anterior corpus callosum (A) declines more with
age than the posterior corpus callosum tracts (B). 33
2.8 Although the segregation of sensory-motor (panel A) and
association (panel B) systems decreases with age, changes are
exaggerated after age 50 in the association systems. Each dot
represents a participant. Panel C illustrates how network segregation
changes across the adult lifespan, including reductions in within-
system correlations and segregation from other systems. Both of
these changes are demonstrated by the visual system (in blue; see
arrow), which shows gradual changes from young adults to older
adults; note the trajectory and when changes occur differs across
networks. 37
2.9 Anterior—posterior connectivity is higher for younger than older
adults. Age is depicted on the x-axis, such that young adults are
plotted with the dots on the left and older adults with the dots on
the right. Even within the older group alone, the strength of the
connection between the regions (depicted in the brain panel)
decreases with advancing age. 39
2.10 The response of voxels in the fusiform face area (A) and
parahippocampal place area (B), measured by mean ¢ values
(y-axis), illustrate that the more specialized response in young
adults is reduced with age. That is, the heightened response of the
fusiform to faces and parahippocampal gyrus to places relative to
other stimulus types is reduced with age. 40
2.11 An illustration of cognitive reserve. Despite having similar
amounts of impairment (shaded portion of bars) from aging,
disease, or injury, two patients are differently impacted. Whereas
Patient 1 has enough brain reserve to remain above the line

denoting functional impairment, Patient 2 does not. 46
2.12 A model depicting a number of processes that may contribute to
enhanced executive control (EC) ability in bilinguals, with age. 48

3.1 Regions exhibiting age differences in working memory, based
on a meta-analysis. Regions in red denote those activated more by
younger than older adults, and the regions in blue denote those
activated more by older than younger adults. See Section 3.3 for
discussion of the regions. 61

3.2 Regions exhibiting age differences in inhibition, based on a
meta-analysis. Regions in red denote those activated more by
younger than older adults, and regions in blue denote those
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33
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3.5

3.6

3.7

3.8

39

activated more by older than younger adults. See Section 3.3 for
discussion of the regions. 63
Older adults exhibited engagement of the middle prefrontal

cortex more bilaterally than younger adults, who showed

activation of only the right prefrontal cortex. Poor-performing

older adults (Poor) also evidenced more engagement bilaterality

(note the brighter activation pattern, denoting the peak Z-score
[Z-Val]) than good performers (Good). 64
Older adults activate inhibitory regions more than younger adults

for the go/no go and Simon tasks (panels A & B). The figure

displays regions (axial views on the left and sagittal views on the
right; x- and z-coordinates in MNI [Montreal Neurological

Institute] space) that are more active with increasing age. When a
task exceeds inhibitory capacity, as in the stop-signal task

(panel C), older adults do not engage inhibition regions more than
younger adults. 65
Compared to older adults, younger adults exhibit a larger P3

(denoted by the difference between the two lines, with switch >
non-switch) at a posterior midline channel during task switching

than controls. 66
Younger adults engage cognitive control processes early (the

x-axis displays time, in terms of the number of scans [TR] and
seconds), denoted by the arrow indicating the difference

between the solid line and the other lines during the cue/delay

period of the task, rather than waiting until the probe appears.

The right DLPFC (region circled in panel B) subserves control
processes. 69
Younger adults activate left motor regions more than older adults
(panel A) whereas older adults activate right motor regions more

than young adults (panel B). The literature overall suggests some
differences in laterality of activation for movement with age,
although the literature is inconsistent regarding whether age
differences occur predominantly ipsilateral or contralateral to the
moving hand. 70
Whereas both younger and older adults tend to activate superior
temporal cortex bilaterally during an attentive listening condition,
younger adults activate a region near auditory cortex (Heschl’s

gyrus) more than older adults. 73
An aerobic exercise intervention program (top lines, with squares)
increased the volume of the hippocampus bilaterally for older adults,
compared to a stretching control group (bottom lines, with
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triangles), over one year. The hippocampus is noted in dark
gray on the image. 78
3.10 Memory training in the method of loci enhanced activation of

left inferior frontal cortex during encoding (panel A) and

decreased bilateral frontostriatal activity during retrieval (panel B).

PRE: pretraining; POST3: after the 3rd training session; POST6:

after the final training session. 85
4.1 The graphs show how engagement of the dorsolateral prefrontal

cortex (DLPFC) is affected by increasing working memory loads.

The measure (y-axis) is the average MR signal change, in arbitrary

units. Left DLPFC (panel A) activity increases as the task becomes

more difficult (holding up to 7 letters in working memory), but

does not differ with age. In the right DLPFC (panel B), older

adults (white bars) recruit the region at a lower level of

difficulty (5 letters), but underrecruit the region, compared to

young adults (gray bars), at the highest level of difficulty (7 letters). 92
4.2 The graphs depict estimates of neural activity in scene-selective

regions. Whereas younger and older adults both show enhancement

(increase for the remember scenes condition, compared to passive

view), only younger adults evidence suppression (decrease for the

ignore scenes condition, compared to passive view). 94
4.3 Compared to younger adults, older adults exhibited impaired

activations of prefrontal cortex under intentional encoding

conditions, denoted by the lack of an activation by the carrot

(panel A). However, incidental encoding that encouraged

“deep” processing (panel B) eliminated these age differences.

The activations in this condition are noted by arrowheads for

younger and older adults. 99
4.4 Regions that respond to monitoring demands, defined as

regions that respond more for “know” than “remember”

responses in both younger and older adults. These include the

anterior cingulate (panel A) and, in panel B: right inferior frontal

gyrus (the most anterior activation on the figure), insula (the most

ventral), and dorsolateral prefrontal cortex (DLPFC) (the most

dorsal). 104
4.5 Age differences in the engagement of the hippocampus at the

time of encoding. The bars depict the difference between

successfully encoded items and forgotten items. This difference

in this subsequent memory (Dm) effect is larger for younger

(dark gray) than older adults (light gray). The age difference
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emerges across a variety of types of stimuli, including faces,

scenes, and source memory. 105
In ventral visual cortex (left panel), the signal discriminating

old (target) items from thematically similar lures (e.g., two

different types of bird) did not differ with age for any of the four
depicted regions shown in Panel A. For the signal discriminating

old (target) items from perceptually similar (i.e., item) lures

(Panel B), age differences were significant for the midline

occipital cortex. 110
In younger adults (panel A) the neural signal reliably

differentiates old items (hits; bold solid lines) from falsely
remembered items (false alarms; dashed lines). Older adults

(panel B) do not exhibit this difference as clearly. The plots

show the ERP response at a midline central (MiCe) site, and are
plotted against the response to new items (correct rejections; light
solid lines) for comparison. Figure 6 from Angela H. Gutchess,

Yoko Ieuji, and Kara D. Federmeier, Event-related potentials

reveal age differences in the encoding and recognition of

scenes. Journal of Cognitive Neuroscience, 19(7) (July 2007),
1089-1103. © 2007 by the Massachusetts Institute of Technology,
published by the MIT Press. 112
Autobiographical memory regions, including the hippocampus

(A; the x-dimension for the displayed slice is in the Talairach

space) and ventrolateral prefrontal cortex (VLPFC; B), are

similarly engaged by younger and older adults when searching

for a memory (left part of graph labeled “search’). During

elaboration of that memory (right side of graph), younger

adults (red) engage these regions more than older adults (yellow). 113
Younger adults engaged a control network (displayed in

panel A; the location of the axial slice in the z-direction is in

MNI space) more than older adults. Activity is plotted as a

bootstrap ratio (BSR). The bar graph in panel B shows that the
network is strongly engaged by young, but not older adults, when
attempting to ignore words. 117
Functional connectivity between the left amygdala (seed

region shown in green in the leftmost image) and the occipital

pole (region displayed in the other panels of the figure) was

reduced with age in a sample of individuals aged 20-65. 129
When reappraising compared to experiencing negative pictures,
younger adults activated a region of the left inferior cortex more

than older adults. Panel A illustrates the region, with the
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z-coordinates describing the location of each slice, and panel B

illustrates the difference in the neural activity for the region

across the two conditions for each age group. 131
5.3 The connectivity of brain regions during the processing of

emotion varies with age. Whereas the amygdala shows more

connectivity with the ventral anterior cingulate (ACC) in older

adults (panel A), the amygdala is more connected with the visual

cortex in younger adults (panel B). The “Difference” measure

(y-axis) reflects the difference in correlations for negative/neutral

conditions. BA: Brodmann’s areas. 134
5.4 The location of the locus coeruleus (LC) is depicted in the

image. The box in the left-hand image highlights the location

of the pons, in the brainstem. Within the pons, the red arrows in

right-hand image identify the location of the LC. 135
5.5 Brain regions that show age differences in response to retrieval

of positive or negative events are displayed in the top row.

Regions showing increases with age are displayed in purple

and those showing decreases with age are displayed in yellow.

The z-dimensions convey the location of the depicted slice in

MNI (Montreal Neurological Institute) space. The response of

medial prefrontal cortex, showing age-related increases, is plotted

in panel A, and the response of the cuneus, showing age-related

decreases, is plotted in panel B. To illustrate changes in patterns

across the lifespan, the continuous age groups (as displayed in

panels B & C) are then divided into five different age bins

in panels

C &D. 143
5.6 Younger adults’ ERPs (panel A) show a pronounced difference

in the LPP (late positive potential) response to negative stimuli

(black line) compared to positive stimuli (dashed line). Older

adults (panel B) do not. In contrast to the age differences in LPP,

the P2 component does not differ with age. 146
5.7 Younger and older adults both exhibited robust activation of the

nucleus accumbens (NAcc) region of the striatum and the

hippocampus (HC) in response to prediction errors, as shown

in panel A. Younger and older adults showed similar patterns of

response to immediate versus delayed feedback in the NAcc (left

set of bars in panel B) but, unlike young adults, older adults’

response to prediction errors was not higher for immediate

compared to delayed feedback (rightmost set of bars). 149
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5.8 Variability in the activation of the nucleus accumbens mediates

the relationship between age and risk-seeking mistakes. 150
5.9 The integrity of the structural pathways (white matter [WM]

coherence) connecting the thalamus to the medial prefrontal

cortex (mPFC) to the ventral striatum (VS) decreases with age

(panel A). Individuals with higher levels of WM coherence

learn more effectively about reward than those with lower levels

(panel B). 151
6.1 Cortical midline regions, including the medial prefrontal cortex

(MPFC) and posterior cingulate cortex (PCC), respond under

different social and self-relevant conditions. The top panel

displays medial prefrontal activations, as well as a mid-cingulate

activation, a region that is more anterior than the PCC. These

activations emerge when younger and older adults make

self-reference judgments, compared to judgments about another

person. Panel adapted with permission from Gutchess, Kensinger,

and Schacter (2007), figure 3, Taylor & Francis. The middle

panel highlights MPFC activations and the bottom panel depicts

PCC activation (regions denoted by letters). These regions

responded to thinking about duties and obligations, as well as

hopes and aspirations, more than a control task, although some

age differences emerged. 164
6.2  Younger and older adults exhibit similar engagement of

the medial prefrontal cortex when successfully encoding items

into memory (remembered items; red bars) higher than for

forgotten items (yellow bars), as assessed with recall (panel A)

and recognition (panel B). BA: Brodmann’s area. 165
6.3 Younger adults (YA) and older adults (OA) activate the

DMPFC more when source information is correctly encoded

(SC, compared to the no source [NS] trials) in the self condition,

compared to another person condition. 166
6.4 Older adults who read about aging stereotypes (stereotype,

blue bars) engaged cortical midline structures including the

right postcentral sulcus, right posterior cingulate, and right

precuneus more than older adults who completed a control task

(orange/red bars). This difference occurred across multiple tasks,

including encoding information into memory, a working memory

(2-back) task, and reading numbers in a countdown task. 170
6.5 Older adults (OA) with higher levels of executive functioning

engage a region of the prefrontal cortex (Brodmann’s area [BA]

47) in response to pictures of stigmatized individuals (people with
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facial deformities or amputations). This condition is labeled

in the graph as “less negative,” which contrasts to the

“more negative” condition of stigmatized individuals (people

who are substance abusers or homeless), which people do not

view as warmly. The OA high executive function group exhibits

the response more than younger adults (YA) or OA with lower

levels of executive functioning. The right-hand graph displays

the positive correlation between the level of engagement of

BA 47 and executive function scores. 171
6.6 This figure shows some regions of the network implicated in

theory of mind. The red and yellow regions of activation

emerged from using a theory of mind localizer used to engage

the network. The yellow circles denote the location of nodes

from a standard atlas. Connectivity between the right

temporoparietal junction (labeled 1) and the right temporal

pole (labeled 2) is weaker for older than younger adults. 174
6.7 Regions that differentiate mentalizing about others (regardless

of closeness) from a control task are depicted in the figure.

Warm colors show regions with estimates above zero

(i.e., regions more engaged by social judgments than the

control task) and cool colors show regions with estimates

below zero. 176
6.8 When forming impressions of others, younger and older

adults differ in their engagement of MPFC regions. Younger

adults engage regions more during negative impression trials,

whereas older adults engage regions more during positive

impression trials, consistent with shifts in focus on negative

versus positive affect with age. 178
6.9 The response of the right angular gyrus (panel A) and the

right parahippocampus (panel B) differentiate older adults

who learn reputational information during a trust game

(i.e., reputational signal, or how likely an opponent is to return

money) from those who do not. 182

6.10 The connectivity between the default mode network and

temporoparietal junction (TPJ) (regions shown in panel A) was

stronger for older than younger adults when friends behaved in a

trustworthy manner (i.e., reciprocated versus defected, Rec >

Def in the y-axis label in panel B) compared to when computers

reciprocated versus defected. 183
7.1 Compared with older adult controls (panel A), hyperactivation

of the hippocampus may occur during associative memory tasks
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in early stages of MCI (panel B), before hippocampal

hypoactivation occurs in the later stages of AD (panel C). 193
7.2 The left inferior frontal cortex shows priming-related

reductions, with reduced activity for repeated than novel trials

for younger and older adults, and participants with early-stage

dementia of Alzheimer’s type (DAT). 194
7.3 Connectivity between hippocampal seed regions (depicted in

the image on the top row) and default mode regions (shown in the

images on the middle row) related to anosognosia. The intrinsic

connectivity between each region (posterior cingulate cortex,

graphed in red; ventromedial prefrontal cortex, graphed in orange;

and right posterior inferior parietal lobule, graphed in yellow)

and the hippocampus is plotted on the y-axis of each graph. The

Memory Awareness Rating Scale (MARSA; scores plotted on the

x-axis) reflects the discrepancy between one’s awareness of their

memory and a relative’s rating of their abilities, such that higher

scores reflect higher levels of anosognosia. As seen in the graphs,

higher discrepancy scores are associated with less connectivity

between regions. 197
7.4  Connectivity between the default network (panels A & B) and

the hippocampus (panel C) is disrupted in older adults with a

high amyloid burden (PiB+), compared to those without amyloid

(PiB—). N denotes sample size. The small square denotes the seed

region in the posterior cingulate cortex, which was used to test

connectivity between this region and others. x, z, and y denote

the position of the brain slices in MNI space in the sagittal, axial,

and coronal planes, respectively. The bars at the bottom denote

the strength of the effects, with higher values as brighter

(e.g., more yellow). 200
7.5 This image compares one individual with unimpaired cognitive

function (panel A) with one individual with mild cognitive

impairment (MCI) (panel B) on different brain markers. The

left-hand image displays the amyloid load, which is similar for the

two individuals. The middle image displays the tau load, which is

in the typical range for the top individual but elevated in the

temporal lobes in the patient with MCI (the arrow denotes the

lateral temporal lobe region with the highest levels of tau). The

right-hand image displays structural MRI scans for which there is

more atrophy of the cortex in the patient with MCI than the

unimpaired individual. 203

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781009354257
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-35425-7 — Cognitive and Social Neuroscience of Aging
Angela Gutchess

Frontmatter

More Information

XX List of Figures

7.6 Activation of the right posterior putamen was reduced for

patients with Parkinson’s disease, compared to control

participants, in a meta-analysis of tasks. The region is shown

in different planes, with z, y, and x denoting the position of the

brain slices in MNI space in the axial, coronal, and sagittal

planes, respectively. 207
7.7 Lower scores on a test of sarcasm detection related to atrophy

in brain regions depicted in the figure, including the temporal

poles, posterior parahippocampal gyrus, and right medial frontal

pole. Areas colored in green represent the significant effects

(i.e., that show a relationship between sarcasm detection and brain

atrophy) and areas in yellow represent the regions where that

relationship was significant in more than one diagnostic group

(i.e., effects are not limited to one type of patient group). Data

are thresholded and presented at the significance level of p < 0.05,

corrected for family-wise error (pFWE). 210
7.8 Higher levels of depressive symptoms over a 25-year period

were associated with older brain age, based on measures of

atrophy, in a middle-aged sample. The red line corresponds to

those participants with higher levels and the blue line

corresponds to those with lower levels of depressive symptoms.

The dashed gray line denotes where chronological age is equal

to brain age, allowing readers to see variation from what would

be expected. 212
8.1 Differences in the allostatic load across race and gender

groups. The graph plots allostatic load by group. The allostatic

load tends to increase with age and be higher for Black than for

White individuals, and particularly for Black women. Note that

scores greater than 3 or 4 tend to be associated with increased

rates of morbidity and mortality. 218
8.2 Relationships between structural brain measures and cognitive

performance can vary across racial and ethnic groups. Panel A

depicts a stronger positive relationship between hippocampal

volume and memory performance for non-Hispanic White older

adults (left) compared to Hispanic older adults (right). Panel B

shows that greater volumes of white matter hyperintensities

have a stronger negative relationship for African Americans

(right) compared to non-Hispanic Whites (left). 219
8.3 The equipment and set-up for participants are displayed for
TMS (panels A and C) and tDCS (panels B and D). 226
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8.4 Depiction of tDCS. Electrodes are placed on the scalp, and
current from a 9-V battery is administered to a region of
the brain. 227
8.5 Real-time fMRI begins with data being acquired from a
person (bottom right). The data is then reconstructed by a
computer using specialized software (here, TurboBrain
Voyager) and then fed back to participants. Here, the thermometer
indicates whether they should evoke more or less of the brain
activity, and presumably the corresponding cognitive process,
that they have been exerting. The individual takes in that feedback
and the cycle continues, with the brain activity being analyzed in
real-time and shared with the participant. 233
8.6 Regions of the inferior frontal cortex (top half of figure) and the
hippocampus (lower half of figure) exhibit the effects of current
memory performance (yellow/red colors), midlife memory
performance (blue), and the slope of change in memory
performance (green). 235
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Preface

This book is intended as an introduction to how the brain changes with age,
including memory, cognition, cognitive training, emotion, and social pro-
cesses. The reviewed research focuses on studies with humans, including
both structural and functional changes to the brain with age, drawing primarily
on neuroimaging methods. It is intended for audiences with some knowledge of
the fields of psychology, aging, or neuroscience who wish to learn more about
the combination of these topics. The book does not assume intensive know-
ledge of neuroanatomy, as chapters include several figures illustrating the brain
regions relevant to the processes affected by aging. The depth of coverage,
however, also makes this book appropriate for those with considerable know-
ledge of the topic of aging, as it reviews primary literature across a wide variety
of functions impacted by aging.

This book will introduce readers to the effects of aging on the brain,
presenting research across several domains of psychological function, includ-
ing memory, cognition and training of cognitive function, emotion, and social
processes. Topics include consideration of individual differences and the
impact of disorders (e.g., Alzheimer’s disease or mental health) on brain
function with age. The second edition features expanded coverage of individual
differences related to identity, including race, culture, and sex. Although
behavioral methods typically identify declines with aging, particularly for
cognitive abilities (e.g., perception, memory), cognitive neuroscience research
reveals plasticity and adaptation in the brain as a function of normal aging. The
book is written with this perspective in mind, emphasizing the ways in which
neuroscience methods have enriched and changed our ways of thinking about
aging, as well as an appreciation of the many types of changes that can occur.

Advantages of this text include the following:

* Comprehensive review of the aging literature, with coverage of a wealth of
topics

* An eye to social and emotional aging processes, which often are not treated
in an integrated manner with cognitive processes

* A number of figures displaying effects, as well as an introduction to the
methods, making the findings clearer to novices to the field

* Depth of coverage of the literature on different topics, making the text also
appropriate for advanced students and scholars in the field.
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XXiv Preface

The book is written for an advanced college-level audience, and could be
adopted as a primary textbook for an advanced undergraduate or graduate
course on the cognitive neuroscience of aging. It could be used as
a supplementary text for a course on aging; it is written to be used in tandem
with a textbook overviewing the field of aging. As such, the text could be
employed in courses about aging and lifespan development, drawing from
disciplines such as psychology, neuroscience, gerontology, nursing, human
services, and prehealth tracks.
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