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Age differences in affective/ experiential and deliberative processes have impor
tant theoretical implications for cancer decision making, as cancer is often a dis
ease of older adulthood. The authors examined evidence for adult age differences 
in affective and deliberative information processes, reviewed the sparse evidence 
about age differences in decision making, and introduced how dual process the
ories and their findings might be applied to cancer decision making. Age-related 
declines in the efficiency of deliberative processes predict poorer-quality deci
sions as we age, particularly when decisions are unfamiliar and the information 
is numeric. However, age-related adaptive processes, including an increased 
focus on emotional goals and greater experience, can influence decision making 
and potentially offset age-related declines. A better understanding of the 
mechanisms that underlie cancer decision processes in our aging population 
should ultimately allow us to help older adults to better help themselves. Cancer 

2008;113(12 suppl):3556-67. © 2008 American Cancer Society. 
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T
he problems and challenges of aging, long an important societal 
concern, are looming ever larger as persons older than 65 years 

make up an increasing proportion of the world's population. 
According to a United Nations Population Division report, 1 by 2050 
the number of older persons (60 years and older) will surpass the 
number of younger persons (under age 15) for the first time in his
tory. The fastest-growing age group in the world is the oldest old 
(age 80 and older). As the potential demands of this growing popu
lation place increasing strain on already-limited supports and 
resources, understanding the effects of aging on the maintenance 
of independent functioning and facilitating such functioning 
become critical. Judgment and decision-making processes are par
ticularly relevant in this regard, given their importance in everyday 
life.2 

Cancer tends to be a disease of aging. Surveillance, Epidemiol
ogy, and End Results (SEER) program data from 1994 to 1998 sug
gest that the majority of patients who die from cancer are 65 years 
or older. For example, 92% of deaths because of prostate cancer 
occur in men 65 years or older. The corresponding figures for colon 
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cancer, lung cancer, and breast cancer are 78%, 7 1%, 
and 59%, respectively. Similarly, based on the same 
SEER program data, incidence rates of all cancers, 
regardless of sex, increase monotonically from birth 
(20.6 per 100,000) to 80-84 years old (2525.1 per 
100,000); the rate levels off in the 85 year and older 
population (231 1.9 per 100,000). Although cancer 
places a disproportionate burden on the elderly 
population, advances in modem medicine allow can
cer survivors to live longer than ever before. In addi
tion, because of a shift away from the paternalistic 
system of the 1960s and 1970s, older adults are 
increasingly being asked to share in decisions about 
their health. Making this involvement in health 
decisions potentially more difficult is the trend to
ward geographically dispersed families, which 
means that older individuals may have limited 
access to knowledgeable and supportive family 
members. With responsibility for sound judgment 
and good decision making resting more on the indi
vidual than it has in the past, it is crucial for 
clinicians and researchers to understand the psy� 
chological processes that underlie health-related 
judgments and decisions of older adults. This infor
mation, in tum, can guide efforts to help people 
face the challenges of aging. 

The aim of the current review is to examine the 
state of the science with respect to adult age differ
ences in affective and deliberative information-proc
essing modes to understand their potential impact 
on cancer judgments and decisions. We review evi
dence for the role of these dual processes in judg
ment and decision making and then review 2 
representative life-span perspectives on the interplay 
between these processes, making relevant predictions 
for older-adult decisions. Finally, we review the 
sparse evidence about age differences in decision 
making and how theories and findings regarding 
dual processes could be applied to cancer decision 
making and decision aiding. 

Affect and Deliberation in Decision Making 

Information in decision making appears to be pro
cessed using 2 different modes of thinking: affectivel 
experiential and deliberative.3-s Both modes of 
thought are important to forming decisions. The 
experiential mode produces thoughts and feelings in 
a relatively effortless and spontaneous manner. The 

operations of this mode are implicit, intuitive, auto
matic, associative, and fast. This system is based on 

affective (emotional) feelings. As shown in several 
studies, affect provides information about the good-
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ness or badness of an option that might warrant fur
ther consideration and can directly motivate a 
behavioral tendency in choice processes.9•10 

The deliberative mode, in contrast, is conscious, 
analytical, reason-based, verbal, and relatively slow. 
It is the deliberative mode of thinking that is more 
flexible and provides effortful control over more 
spontaneous experiential processes. Kahnemans sug
gests that 1 of the functions of the deliberative sys
tem is to monitor the quality of the affectivel 
experiential system's information processing and its 
impact on behavior. Both modes of thinking are im
portant, and some researchers claim that good 
choices are most likely to emerge when affective and 
deliberative modes work in concert and decision 
makers think as well as feel their way througlt;jUdg .. 
ments and decisions.s . ·. o'cf".;'}7 

In this articl�t we focu& mosttr\0110 � �; .. 
affect in experiential proce$8inIP)�·"��"\\. 
vant to the d,ecision. at hamt ($ tit.' 

. . 
taking chernoprtntentioo .• drUi&:�Diiptl, 
negative feeHngsc leamecl . .  f,roa .• �. 
with the medication)i m wtilclt: . 
gral affecJ� .lnt .. ·det, iS;· 
negative. feelinstf towatd ail' 
cancer or a particulk··treafnleJi . . ' .  . . . . .  
irrelevant to Ii decision but��� __ 
nonetheless (eg, the effect oia ttnblld� �_., 
from a recent diagnQsis)i this �J$' tiJtnrjdtt� 
dental affect; i •• ; '.j;i£", ' :i¥'t'.'ln·t 

Integral affect 
Decision makers appear to rely on affectiverneaning 
to guide judgments and decisions in everyday life.1I 
According to the "affect heuristic," all of the images 
in a person's mind are tagged or marked to various 
degrees with affect. The "affect pool" contains all 
positive and negative markers that are consciously or 
unconsciously associated with the images. Using this 
overall, readily available affective impression can be 
easier and more efficient than weighing the pros and 
cons of a situation or retrieving relevant examples 
from memory. This may be especially true when the 
required judgment or decision is complex or when 
mental resources are limited, as in conditions of 
time pressure, which often occur in treatment deci
sion making.12 Decision makers rely on integral 
affect in at least 4 ways in the decision-making pro
cess.13•14 First. affect can act as information (as a 

substitute for other, sometimes more relevant infor
mations) in judgments such as life satisfaction.15 Sec
ond, it can act as a common currency allowing 
people to integrate multiple pieces of information 
more effectively than when it is absent. Third, it can 

i i 
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act as a spotlight focusing people's attention on dif
ferent information (eg, numerical cues), which may 
then be used in judgments instead of the affect itself. 
Fourth, affect can motivate people to take some 
action such as getting a mammogram or working 
harder to find and process information about treat
ments and other options. 

Incidental affect including mood 
A substantial body of research suggests that inciden
tal positive or negative moods that are unrelated to a 
situation can nonetheless have systematic effects on 
decisions or judgments. Such decisions or judgments 
are similar to 3 of the 4 functions of integral affect 
just mentioned.IG•I7 First, current mood may act as a 
spotlight influencing the content of people's thoughts 
in a mood-congruent manner.I8,I9 For instance, par
ticipants who are in a positive mood may more eas
ily recall positive memories, whereas participants in 
a negative mood more easily recall negative mem
orieslG (but see Fiedlero). Second, positive and nega
tive moods may act as a motivator of behavioral 
predispositions, motives for action, and information 
processing.21,22 For instance, happy individuals tend 
to process information in a less elaborated and sys
tematic manner than do people in a negative mood, 
but happy people will process information more sys
tematically if it helps them maintain their positive 
mood.16,23,24 Inducing a happy mood may also 
increase cognitive flexibility and improve decision 
making.23 Finally, the mood-as-information view 
assumes that when people make evaluative judg
ments about an object or situation, they do not con
sult all available information, but instead rely on 
their affective reactions.2S•26 For example, people 
might ask themselves "how do I like the object?" 
and, while doing so, monitor their own feelings. Cur
rent mood may then be attributed-or misattribu
ted-to affect integral to the target and used as 
information in the judgment. A state of depression, 
which is commonly associated "vith a cancer diagno
sis and subsequent treatment, may result in a spot
light on mood-congruent (depressing) information 
and may influence the extent to which the individual 
processes information.27 

The balance between affect and deliberation 

in decision processes 
Affective and deliberative processes are critical to 
how individuals make decisions. These processes 
appear to be separable, but they also influence one 
another.,,·2B,?9 For example, affect appears to have a 
relatively greater influence when deliberative capa
city is lower.,;03:' Shiv and Fedorikhill:>:'\ demonstrated 

that decision makers were more likely to choose an 
affect-rich option (and make a decision of the heart) 
when deliberative capacity was diminished by cogni
tive load. In cancer diagnoses, the distress experi
enced during the time of diagnosis may diminish 
deliberative capacity, 1 possible explanation of why 
patients often fail to process any information offered 
to them by physicians after the words of a diagnosis 
are uttered. Cassell and his colleagues, for example, 
demonstrated that, compared ""ith less sick patients, 
sicker adult patients showed cognitive performance 
more similar to young children.34 Similarly, the per
ceived need to make a decision quickly, a common 
belief among cancer patients, might increase the use 
of affect and the use of the affect heuristic. As a 
result of distress and perceived time pressure both 
reducing deliberative capacity, cancer patients are 
predicted to rely more on affect than nonpatients. As 
reviewed in the next 2 sections, age differences in 
affective and deliberative processes in nonpatients 
have also been demonstrated and are expected to 
influence cancer decision making. For example, older 
patients, with the reduced deliberative capacity that 
occurs with aging, may rely even more on affect than 
younger patients and older healthy people. 

Age-related deficits in the deliberative system 

Several lines of research suggest age-related declines 
in the controlled processes of the deliberative sys
tem. First, older adults process information less 
quickly than younger adults do,ss,36 As a result, the 
products of older adults' early processing may be 
lost by the time later processing occurs and/or that 
later processing might not occur because early proc
essing required so much time.37 Second, the evi
dence indicates age-related deficits in explicit 
memory and learning.38-4o (In explicit tasks, "the 
subject is directly queried about the to-be-remem
bered material, and remembering is accompanied by 
a feeling of conscious awareness on the part of the 
subject.,,35) Third, older adults may not inhibit false 
and irrelevant information as well as younger 
adultsY Fourth, deliberative functions associated 
with the prefrontal cortex and the control and regu
lation of cognition decline with normal agingY 
Finally, older adults comprehend numeric and other 
information presented in tables and charts less well. 
Hibbard. Peters, Slovic, Finucane. and Tusler43 pre
sented employed-aged adults (18-64 years old; n '" 
239) and older adults (65-94 years old; n ,� 253) with 
33 decision tasks that involved interpretation of num
bers from tables and graphs. For example, participants 
were asked to identify the Health Maintenance 
Organization (HMO) with the lowest copayment from 



a table that included 4 HMOs with information about 
monthly premiums and copayments. A comprehen
sion index reflected the total number of errors made 
across the 33 tasks. The youngest participants (aged 
18-35 years) averaged 8% errors; the oldest partici
pants (aged 85-94 years) averaged 40% errors; the cor
relation between age and the number of errors was 

.31 (P < .001). Scores on a simple ll-item numeracy 
test decrease significantly with age44 and may influ
ence the ability of older adults to understand health 
risks in cancer and follow complex medical regi
mens.45 If good decisions depend on deliberation, 
such findings suggest that judgments and decisions 
will suffer as we age. 

Impact of deliberative decline on judgments 
and decisions 

Several studies have identified biases on judgment 
processes that increase with age and were linked 
with deliberative processes such as working memory. 
For example, research by Chen46-48 demonstrates 
that aging-related declines in deliberative processes 
negatively impact judgment processes. In these stu� 
dies, participants were presented with information 
about an individual, some of which was identified as 
true and some as false (and thus to be ignored); then 
they were asked to make judgments based upon this 
information. Chen found that the judgments of older 
adults were more likely to be influenced by the false 
information than were those of younger adults. In 

addition, younger adults in a divided-attention con
dition performed similarly to older adults under full 
attention. These findings suggest that older adults 
may have more difficulty controlling attention and 
monitoring the accuracy of information in memory, 
which in turn makes judgments more prone to error 
based upon irrelevant information. A related study49 
found that older adults, when told that a consumer 
claim was false, were more likely than younger adults 
to later remember the claim as actually true, particu
larly if the claim (and the fact that it was false) had 
been repeated several times. These findings suggest 
that health care providers must take care to not 
repeat false statements (eg, people say that cancer is 
a death sentence; this is not true) as memory distor
tions might actually reinforce the false statements as 
true. 

The level of difficulty in treatment decision mak
ing that is often encountered by cancer patients is 
illustrated well in the case of prostate cancer. Men 
diagnosed with localized prostate cancer are faced 
with a complex set of disease information and treat
ment challenges.5o Yet it is essential that they effec
tively process this disease and treatlllent information 

Aging and Cancer Decision Making/Peters et al  3559 

to participate as informed consumers in treatment 
decision making. This is not an easy task for 
patients,50-57 as definitive data on the long-term effi
cacy of the 2 main treatment options (ie, surgery and 
radiation) are just emerging and are not without con
troversy.58,59 Treatments confer a high likelihood of 
side effects, often with debilitating effects on a 
patient's quality of life. Information presented to 
patients is fraught with medical and probabilistic 
terms, and physicians have a tendency to recom
mend therapies witWn their specialty. This often 
leaves patients to resolve contradictory medical opi:" 
nions. Hence, in addition to adjusting to a potential 
life-threatening disease, having to>cope 'withuncet.; 
tainty about the efficacy and outcome!lcotdiIffl;r�t 
treatment options adds tQthe overall dis�li�" 
may impair effectiVe" " treatmentd.ooiSi9nnUl��� 
Making a treatment decision(·,thatJS;d:gllt?.f01Y. tll� 
patieht ··is .. a difficulf;task;110weVet,�ift;pat;0lll� ��n� 
more .difficuh in the contextof,tlreptls,sibI6'deel�e� 
in deliberative processing discusSed a.bove'�d:�e 
obvious emotional impact conferred by. aeancer . 
diagnosis; 

, 

Becaus.e· comprehension of. attd adherence'. to 
medical treatment regimens is of great fttnctionalJm, . 
portance to older adults, efforts to aid their compte.
hension and decisions have focused in part on how 
to support age-related declines in the efficiency of 
deliberative processes.60 Medication instructions that 
were well organized, explicit, and compatible with 
pre-existing schemas about the task improved mem
ory and were preferred over other formats, suggest
ing that they could improve medication adherence.61 
The use of external memory supports, such as orga
nizational charts and medication organizers, have 
also been shown to be beneficial to older adults' ad
herence behaviors.62,63 The use of lists to convey in
formation rather than presentation in paragraphs has 
reduced some age differences.64 Overall, the testing 
of formats is critical because the intuition of even 

well-intentioned information prmiders is not always 
correct,65 

Other age-related processes compensate 
for declining resources 

There are several findings from these studies, how
ever, that might temper interpretation of the 
observed age differences in terms of declining 
resources. First is the observation that age differ
ences in decision outcomes were rarely observed in 
these studies. Thus, although older adults tended to 
sample less information and use less complex strate
gies than younger adults, the chosen options did not 
vary with age."tHM Second, older adults appeal' to 
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adapt to real or perceived declines in cognitive 
resources by becoming increasingly selective about 
where they spend cognitive effort.70 In situations of 
low relevance or meaningfulness to the older indivi
dual, she or he may not bother expending the effort 
that would lead to a better decision. As relevance 
and meaningfulness increase, however, fewer age dif
ferences in judgments are seen.71 In addition, and as 
reviewed in the next sections, age differences in ex
perience and in the processing of affective and emo
tional information appear also to compensate for 
declining cognitive resources. 

Processing of affective and emotional information 

across the life span 
. 

Age differences in judgments and decisions may 
appear as the result of the impact of age on affective 
processes in addition to those changes that happen 
because of deliberative processes. Current evidence 
is mixed as to whether the processing of affective 
and emotional information is resilient to aging 
(remains constant across the life span unlike deliber
ative processes, which show robust declines) or 
whether such processing might be enhanced by 
aging. The implication of both possibilities is that 
affective and emotional information should be rela
tively more influential in the judgments and deci
sions of older adults than younger adults, either 
because affect becomes relatively more influential as 
deliberative abilities decline or because motivations 
change as the perceived end of life nears and affec
tive information is selectively processed as a 
result.72•73 We briefly review evidence for the motiva
tional and deliberative-decline viewpoints below. 

This increased reliance on affect may be learned 
over the life span as a particularly effective means of 
making decisions. Reyna,5 for example, argues that 
information processing in the affective system (she 
calls it the gist system) is more advanced, relative to 
the deliberative system. In support of this idea, she 
provides evidence that individuals process less infor
mation but process it more qualitatively as their de
velopment progresses both from childhood to 
adulthood and from less expertise to more expertise. 
Thus, an increased reliance on affect with aging (ei
ther because of compensation for deliberative 
decline or to motivated selective processing) may 
result in better decisions by older adults than 
younger adults in at least some situations, although 
worse decisions may emerge in unfamiliar situations. 
In either event, understanding the various impacts 
that such age changes may bring will be important 
ultimately to identifying ways to improve cancer de
cision making. 

Motivational perspectives 
The most influential perspective regarding aging, 
affect, and motivation is socioemotional selectivity 
theory.73 This theory posits that changes in time per
spective result in emotional goals becoming increas
ingly important as the end of life nears, which in 
tum results in greater monitoring of affective infor
mation. Because older adults are, by virtue of age, 
closer to the end of life, age should be associated 
with an increased importance of emotional goals; 
increased attention to emotional content; and either 
an increased focus on positive information and/or a 
decreased focus on negative information, to optimize 
emotional experience. These latter predictions have 
potentially great relevance to the impact of affect 
and emotions in cancer judgment and decision 
making. 

Recent empirical work has shown that aging is 
associated with an increase in recall of emotional 
content. For example, Carstensen and Turk-Charles74 
had adults in 4 different age groups (20-29, �5-45, 
53-67, and 70-83) read and recall stories containing 
both neutral and emotion-laden. content. Examina
tion of the data revealed a linear decline across the 4 
age groups in recall of neutral content with age, but 
stability in recall of emotional content. Thus, older 
adults recalled relatively more emotional content 
than neutral content, supporting the researchers' 
contention that there was a shift in the nature of the 
memory representation toward disproportionate 
retention of emotional information. 

Socioemotional selectivity theory, however, also 
predicts a specific focus on positive information in 
later life as older adults seek to optimize emotional 
experience. Some evidence consistent with this ex
pectation can be seen in age differences in mood 
states. Older adults tend to be in positive moods 
more often and negative mood states less often com
pared with younger adults.75 Several behavioral stu
dies of memory are also consistent with this 
expectation. For example, Charles et al76 found that 
overall picture recall declined with age, but that older 
adults recalled a greater proportion of positive 
images than negative images, whereas young and 
middle-aged adults recalled similar amounts of each. 
Mather and Carstensen 77 also found that, relative to 
younger adults, older adults exhibited disproportion
ate attentional and memory biases in favor of faces 
depicting positive emotions over those depicting 
negative emotions. Importantly, younger adults tend 
to exhibit a similar bias when asked to focus on the 
emotional content of their choices.77 Together, these 
findings suggest a motivational shift in processing 
rather than a deliberative deficiency. 



Support for the motivational basis of the positiv
ity effect also comes from a recent study by Mather 
and Knight,78 who found that older adults who had 
more cognitive resources (because of better perform
ance on tasks requiring cognitive control in 1 study 
and because of not being distracted by a divided 
attention task in a second study) remembered rela
tively more positive than negative pictures compared 
with those with fewer cognitive resources; younger 
adults showed no such effect. Thus, the positivity 
effect in memory appears to be driven by effortful, 
resource-demanding regulatory functions. An inter
esting impli�ation of these data is that the positivity 
effect may not be a general aspect of aging, but may 
be more characteristic of high-functioning older 
adults. If this is the case, its implications for cancer 

patient decision making need to be studied carefully, 
because the cognitive burdens of the illness. diagno
sis, perceived time pressure to make treatment deci
sions, and the difficulties of finding good care and 
choosing treatments may result in the positivity 
effect mattering less on some particularly burden
some days and more on other days when the patient 
has greater resources to bring to bear on decisions. 

Deliberative-decline perspectives 
An alternative perspective on aging is that affective 
processes (both positive and negative affect) take on 
increased importance as deliberative functions 
decline in later life. One basis for this perspective is 
research suggesting that cortical structures associated 
with processing affect (eg, the amygdala, the ventro
medial prefrontal cortex) undergo less normative 
change with aging than those areas underlying exec
utive or deliberative functions (eg, the dorsolateral 
prefrontal cortex79-81). This relative-preservation view 
is supported by neuropsychological data demonstrat
ing that adult age differences in performance are 
minimal on those tasks thought to be supported by 
affective-processing systems.82,83 These data contrast 
with the normative decline consistently observed on 
tasks associated with executive functions (for a 

review, see West84). 
According to the relative-preservation view, qual

itative age differences (eg, positivity effects) should 
not exist in the processing of affective information. 
Some research is consistent with this view. Research
ers, for example, have shown that when participants 
are required to actively attend to emotional and neu
tral stimuli, younger and older adults exhibit similar 
patterns of memory for positive, negative, and neu
tral stimuli.82,85 The relative-preservation view would 
not necessarily negate the possibility of qualitative 
differences arising in cognitively later stages of proc-

essing and wh8Q;�� �"arenot required to 
attend to all iqfoba:ti�. hut can instead choose 
what to process:;r�t¥ij�:s�j�i 

In sum, resea.j$uggests that aging is associated 
with a greater.f�Qil emotional content and on 
positive over n" iQft>nnation, although this lat
ter effeq "appea .j.t;e:, moderated by situational 
characteristi� ana available cognitive resources. 

1mp/1catIt1o$ f1I ags-re/ateII changes 
in the ,.,. f1I aff8ct 011 d6c1sions 
A relative preference for positive information or 
increased USe Qf affective information has marked 
implications- for· cancer judgments and decisions. 
Health information often has both emotional content 
(feared diseases, worrisome side effects, hopeful ben
efits) and neutral content (names of unfamiliar body 
parts, test results,. or procedures). Older cancer 

patients may be particularly likely to weigh emo
tional content (and especially positive content) over 

neutral information such as found in evidence-based 
medicine. Thus, older adults may process benefit
versus-risk information in treatment decisions differ
ently than their younger counterparts. who do not 
share this same focus. Older adults may be more 

likely to be in positive moods, states that have been 
associated with greater engagement in schema-based 
processing and less-specific, bottom-up processing.20 
These age differences in the experience of incidental 
affect may be misattributed to aging-related deficits 
in deliberative processes. 

Alternatively, older adults may focus relatively 
more on affective information overall (both positive 
and negative information). Several effects on judg
ments and decisions might be observed if this is the 
case. First, more-affective sources of. information 
silch as anecdotal or hedonic (not utilitarian) infor
mation may receive greater weight.86,87 Consistent 
with this, Blanchard-Fields et al found that older 
adults focus more than younger adults on emotional 
aspects of everyday problems.88 Finally, incidental 
sources of affect (positive and negative moods; posi
tive and negative primes) may influence older adults' 
judgments and decisions more than those of younger 
adults. An interesting study by Caruso and Shafit9 
demonstrated that merely considering one's feelings 
has an impact on choices. Younger-adult participants 
asked to consider their mood were more likely to 
choose a mood-relevant movie (a silly comedy) over 
a more highly rated dramatic movie, compared with 
participants who had not thought about their feel
ings. Socioemotional selectivity theory suggests that 
older adults' feelings are more salient and accessible 
than are younger adults' feelings, leading to the 

i. 
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prediction that older adults overall may rely more on 
emotional information when making choices. Thus, 
older adults should make relatively more choices 
that are mood relevant. This might be particularly 
the case under conditions of heightened distress, 
such as after a cancer diagnosis. Patients might rush 
into a treatment decision because of very high levels 
of distress that, in their view. can only be lowered 
through rapid action. Evidence for such a mecha
nism has been reported in the health psychological 
and geriatric literature.90-92 

Robust findings with younger adults indicate 
that losses tend to loom larger than gains. a negativ
ity bias. Findings consistent with life span theories 
suggest that the negativity bias in older adults may 
be different from that of younger adults in any of 3 
ways. First, the bias may be enhanced as affective in
formation in general becomes more salient so that 
older adults would demonstrate a greater negativity 
bias. Alternatively, if positive information only is 
weighted more, then a positivity bias would be pre
dicted. If negative information is suppressed (and 
not experienced to maintain positive moods), then 
less of a negativity bias should exist in older adults 
compared with younger adults. We call these 3 alter
natives an affective bias, a positivity bias, and a lack
of-negativity bias. 

These predictions can be tested within the domain 
of framing effects, in which the same decision problem 
is framed or described in a positive or negative format. 
Framing effects are important within the cancer con
text. In a famous example of lung-cancer decisions, 
McNeil et al93 elicited different medical-treatment 
choices by describing the likelihood of the outcome in 
terms of survival (a positive frame) or mortality (a neg
ative frame). Presumably because a 90% chance of sur
vival is less threatening than a 10% chance of death, 
patients and experienced physicians both chose the 
surgery option substantially more often in the positive/ 
survival than the negative/mortality frame. 

If a general affective bias is evident, then the 
negathity bias should be enhanced and older adults 
should produce stronger framing effects relative to 
younger adults, leaving them more vulnerable to 
possible manipulation through intentional or nonin
tentional framing. Indirect support for this interpre
tation comes from findings that framing effe<;:ts were 
larger for undergraduate participants low in delibera
tive thinking.fH In addition, Bennett95 linked larger 
framing effects to the addition of emotion-laden vis
ual portrayals. Three studies concerning age differ
ences in fran1ing effects have been conducted thus 
far and are inconclusive�16-HIl; this issue deserves fur
ther attention. 

The Impact of Experience in Judgment and Decisions 

Other studies have emphasized the importance of ex
perience-and associated knowledge-as a modera
tor of age differences in judgment and decision 
making and as a potential compensatory mechanism 
for declines in deliberative processes. Older adults' 
knowledge and experience appear to benefit them in 
familiar life situations. When older adults are faced 
with decisions or judgments in contexts they fre
quently encounter, previous experience may enable 
them to avoid bias that younger adults show in the 
same decisions.99 Tentori et al argued that older 
adults' everyday life experience provides them with 
knowledge of the situational variables that may influ
ence their judgments, so that they can discount irrele
vant information (see also Ref. 100 for similar results). 

Older adults' life experiences, such as social 
interactions and health decisions, appear to allow 
them to develop expertise in these areas that may 
benefit judgment and decision making. Certainly 
there are mUltiple areas in which expertise can be 
developed, depending on individuals' life circum
stances. Hess and colleagueslOl-103 have examined 
social expertise in relation to social inferences that 
older adults make about other individuals. These stu
dies have shown that older adults are skilled at mak
ing trait inferences about individuals and that older 
adults pay particular attention to the diagnostic 
value of behaviors. Perhaps of particular interest in 
these studies is that older adults did not exhibit a 
general bias in favor of positive information in con
structing their judgments. Rather, the diagnostic 
value of the information-whether positive or nega
tive-was the most influential factor in terms of dif
ferential processing. This finding suggests that older 
adults' expertise may counteract chronic goals in the 
presence of appropriate acute goals (eg, task-specific 
instructions). In other words, the emotional goals 
associated with socioemotional selectivity theory 
might be viewed as the default in later life when cog
nitive resources are adequate, but such goals may be 
superseded by salient situational goals. 

In the domain of health, Meyer et al104 studied a 
group of women diagnosed vvith breast cancer and 
found that the older women behaved more like 
experts by seeking out less information, making deci
sions faster. and arriving at decision outcomes equiv
alent to those of younger women. A follow-up 
studyl05 found that this effect was because of the 
availability of specifk information about breast 
cancer. In other words, consistent with an expertise
based explanation, the presence of relevant declara
tive knowledge in the probJem domain facilitated 
decision making in older women. 



Uke the Tentori et al99 study, these studies sup
port older adults' ability to use their expertise when 
considering contextual variables and to p revent this 
context from influencing judgments and decisions. It 
is also important to acknowledge that this apparent 
expertise influence on performance could also easily 
be misinterpreted in terms of aging-related deficits 
in deliberative functions. For example, the results of 
Meyer et al104 are very similar to those of Johnson 
and colleagues.lOO The findings of Meyer and collea
gues suggest, however, that the shorter decision 
times and consideration of fewer pieces of informa
tion on the part of older adults might be reflections 
of greater knowledge rather than heuristic-based 
processing resulting from reduced cognitive 
resources. In other words, experience-based factors 
appear to moderate information searches. For exam
ple, in examining decisions about over-the-counter 
drugs, Johnson and Drungle68 found that older adults 
were more likely to focus on active ingredients than 
were younger adults and were also more systematic 
in their information searches, presumably reflecting 
their greater experience with using these drugs. Ste
phens and Johnsonl07 also found that older adults 
were more likely to focus on side effects and drug 
interactions than were young adults. Such issues are 
most likely based on experiences and obviously rele
vant to older adults, who are more likely than the 
young to be taking multiple prescription drugs at 
any 1 time. 

Conclusions 

In the present review, we examined age differences 
in processes related to decision making that have 
been well studied in younger ad� but little studied 
in older adults. We first reviewed evldElnce for age
related changes in information prQ�s. The greater 
quantity of research about age; cnange$ in affective 
and deliberative information proceas� 8nows us to 
draw firmer conclusions than wej}�8:tt for age differ
ences in decision making. Evi<le��c p,(age-related 
declines in deliberative proces$�' . such . .  as working 
memory and speed of processin8 is, robust, but it 
does not provide a complete explanation ' of age dif
ferences in decision making. Vfe alsO �onCIude that 
age differences in affective inf0tin� � I?t()��sses are 
minimal, but that a positivity . • .. � • .  shoWn in 
memory by older adults when cogpitiVe. resources 
are adequate. More research is. nteded·tO· clarifY the 
interaction of cognitive resoure�iWitti\ the role ' of 
affective information in pro�e� ' ). fo deci-
sion making (eg, memory, att : �� for 
simplicity we have limited rqe p��u�apei' �() .. con
sidering relatively low-intensity . affeetA� , Labouvie-

Vief08 speeu1atej that stronger-intensity affect and 
emotions will act . .  more like a cognitive load on older 
adults When compared with their younger counter
parts. The . eviden� base for this last hypothesis is 
not strong at this point, but may be critical for can
cer decision making. Finally, mood disorders, such as 
depression, . are relatively common in cancer 
patients,l09 and are likely to influence information 
processing and thus, decision making.27 As a result, 
interventions for cancer decision making including 
pharmacologic (eg, antidepressants) and behavioral 
(eg, therapy, exercise) strategies should be considered 
for patients who experience these states. 

In terms of decision making, robust evidence for 
aging-relateQ declines in deliberative processes pre
dict that oldE!r adults will be more likely to show 
some decision biases, particularly in unfamiliar or 
less-meaningful situations. Older adults will tend to 
process less information in decisions more slowly 
and will demonstrate worse judgments . and decisions 
than younger adults when complex or changing rules 
must be learned. They will tend to understand 
numeric information less well.44,1 10 These findings 
point to the need to simplify unfamiliar and numeric 
information important for the decisions of older 
adults. Clinicians should also expect to give older 
cancer patients more time to assimilate information 
and make decisions. Providing written summaries of 
key information, and encouragement to take notes 
and to bring a partner to the treatment consultation 
will help the older cancer patient retain and use im
portant information. 

Age-related adaptive processes, however, influ
ence decision making in at least 2 ways. First, older 
adults focus relatively more than do younger adults 
on emotional content (and sometimes on positive 
content) in decisions. Decision aids based on high
lighting affective· meaning (eg, by providing verbal 
labels such as excellent and fair) may be particularly 
helpful as a result. Clinicians should assess whether 
the older adult patient understands the meaning of 
information critical to the decision at hand and 
interpret the information for them as needed. For 
example. a verbal interpretation of numeric risk in
formation may increase the patient's ability to under
stand and use it. Although risk judgments can be 
influenced by carefully induced specific emotions, 1 1 1  
older adults may show fewer effects of specific emo
tions because of greater experiences of mixed emo
tions. 1 1 2  Research focused o n  the impacts o f  
valenced affect and mixed emotions i n  the elderly 
may prove . quite fruitful. Second, the accumulated 
experience and knowledge of older adults compen
sate in some cases for age-related declines. 
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Decision making for cancer treatment provides 
its own challenges, as decisions are made under ele
vated levels of distress, conditions of heightened 
uncertainty, and often under perceived or real time 
pressure. Age differences in decision making for 
prostate cancer, as an example of decision making 
under uncertainty, have not been investigated with 
regard to deliberative and affective processing. Such 
research would provide a laboratory to examine the 
influence of deliberative processes as well as the 
functions of affect in a realistic setting. 

Proposals for improving people's decision-mak
ing abilities30•113 are based primarily on research 
results from young adults. Decision making is essen
tial to life at all ages, however, and older adults are 
increasingly being asked to make their own decisions 
about vital life issues. No longer are health decisions 
left entirely to 1 trusted person, such as the family 
physician. Instead, older adults are faced with more 
choices and more information conveyed by a greater 
number of and increasingly specialized physicians 
than they were in previous generations. This happens 
at a point in their lives when their abilities to delib
erate carefully about important decisions may be 
declining. Thus, research-based advice on how to 
improve older adults' decision making is essential. 

Finally, understanding the balance of affective 
and deliberative processes in judgment and choice is 
fundamental to the study of decision making. Deci
sions often involve both the head and the heart. In 
addition, decision makers sometimes have experi
ence in a decision situation and are familiar with the 
tradeoffs and options; other times they are not. A 
better understanding of the mechanisms that under
lie decision processes in our aging population should 
ultimately allow us to help older adults to better help 
themselves. 
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