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ABSTRACT

In later life, people are faced with a multituderisky decisions that concern their
health, finance, and personal security. Older acften exercise caution in situations that
involve risk. In this research, we asked whethdeohdults are also more responsive to
warnings about potential risk. An answer to thissjion could reveal a factor underlying
increased cautiousness in older age. In Studyrficipants decided whether they would
engage in risky activities (e.g., using an ATM maehn the street) in four realistic scenarios
about which, participants could be expected to malevant knowledge or experience. They
then made posterior decisions after listening ti@extracts of real reports relevant to each
activity. In Study 2, we explored the role that e¢ims play in decision updating. As in Study
1, participants made prior and posterior decisiwii the exception that for each scenario
the reports were presented in their original addimat (high emotive) or in a written
transcript format (low emotive). Following each fy&r decision, participants indicated
their emotional valence and arousal responsesteettorts. In both studies, older adults
engaged in fewer risky activities than younger tjuhdicative of increased cautiousness in
older age, and exhibited stronger decision updatimgsponse to the reports. Older adults
also showed stronger emotional responses to tlugtsegven though emotional responses
did not differ for audio and written transcript foats. Finally, age differences in emotional

responses to the reports accounted for age diffessim decision updating.
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1. INTRODUCTION
In later life, people face a multitude of importakecisions about their health, finance,
and personal security. The outcomes of poor healbices are likely to be most apparent in
older age as negative health outcomes, such astdgand heart disease, are more prevalent
in later life®™ Older adults are commonly exposed to warningsaaivite about their health
and are encouraged by health authorities to undegdar health assessmefit8.0lder
adults also face numerous financial decisions, soiméhich are designed specifically to
harm them. Financial fraud in the guise of swedq@stand bogus lotteries is often targeted
specifically at the elderly whom fraudsters pereeis vulnerable and gullibte® Many
older adults must also decide whether to surretiab@r driving privileges and compromise
their mobility on the basis of doctors’ recommemuag and the advice of friends and
family.® Psychological literature has often reported théeoadults exercise caution in
situations that involve risk;® particularly in health, recreational, and finahciantexts®®
Yet, are older adults also more responsive to wagsabout potential risk? Answering this
guestion could cast new light on a factor undedymcreased cautiousness in older age.
One method of assessing how people update thieyr discision making has been to
use behavioral tasks, in which individuals are ptest feedback about the outcomes of their
decisions across multiple triaf$:*® Behavioral tasks simulate real world experiencseda
learning in situations that afford multiple leargiopportunities. However, behavioral tasks
have yielded mixed findings about age differencesxperience-based learning. Older adults
respond like younger adults to the negative outcoafi¢heir decisions on some tadks>
and are less responsive than younger adults on @iles'*®1" which is indicative of risk
seeking behavior. This is the case on the widedyluswa Gambling Task—a card game in
which individuals must learn to avoid choosing sairdm decks that yield large potential

monetary wins but higher losses in favor of detle yield smaller potential wins, but higher
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76  average gaiff>1® Differences in risk taking on this and similarkadave commonly been

77  attributed to impaired learning in older défet®1"

78 Behavioral tasks that impose heavy demands on myecaorimpair the learning

79  abilities of older adults. As in the lowa Gamblifigsk, when individuals must learn to avoid
80 adisadvantageous option in favor of an alterndtie¢ offers a higher gain in the long run,
81 the decision options and their outcomes must l&dghacross multiple trial&€19 Multi-

82  play decision tasks for which the decision makey d¢éong-run aspiration also elicit greater
83  searcH?® which further burdens working memory resouré&sThe number of choice

84  options also imposes additional demands on menhatyimpair decision making abilities in
85 older adults. For example, older adults have bbews to make similar choices to younger
86  adults when choosing between two risky options diftet learning about their potential

87  outcomes?? When the number of options is increased from twimtr or eight options,

88  raising the demands on memory, age differencesky choice behavior emer¢e

89 In real world situations rewards and losses arersgly related to their probabilities
90 as large rewards (or losses) typically have smalbabilities®® Severe events, such as car
91 crashes, are rdf@—and an individual may never experience the corsecgs of not

92 wearing a seat belt. Other consequences of riskgdlave a long time horizon, such as in
93 the case of lung cancer and heart disease linksghtking. Thus, many risky decisions may
94  be made in everyday life without experiencing negabutcomes. Further, when experience
95 is sampled over a period of time, such as montleven years, rare events (e.g., a car crash)
96 are likely to be under-sampled, leading peoplentderestimate the probability of rare, but
97  highly consequential everffs:25)

98 Expert advice, government campaigns, and mediatepee intended to inform

99  people’s decision making about serious ri€ksor example, following an outbreak of the

100 Zika virus in South America in 2015, the CentresDisease Control and Prevention issued a



101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

Age and adaptation

website to inform the public about the symptomagdbsis, and treatment of the Zika virus
and preventive measures against infeci®ihe website was specifically aimed at women,
warning of the risk that the Zika virus can be smaitted to the foetus of pregnant women.
The introduction of pictorial health warnings tgarette packaging is a further example of
how government campaigns are designed to informlp&aodecisions about health risk.
Some campaigns and awareness-raising strategitargeted specifically at elderly people
who may be vulnerable to injury as road users arfthancial fraud*® When people base
their decisions on expert advice or statisticdgigeported in government campaigns and the
media, they are making decisions from descripién.

Can descriptive information delivered by governmsarhpaigns and media reports
overcome personal experience? In one study, YectBamon, and Eré%" recorded visits
made to Israeli hotels before and after a serig¢sradrist attacks in Israel. Hotel visits among
foreign tourists decreased by 80% following thacks, indicating that media reports of the
attacks strongly influenced the travel choicesooéiign tourists. Yet, hotel visits among
domestic tourists actually increased by 20% dutiv@gsame period. Unlike the foreign
tourists, the Israeli tourists had accrued a vasiuat of personal experience about the rarity
of such terrorist attacks, many of whom may neaehexperienced of a terrorist attack.
Thus, media reports may have little impact on degismaking in situations that people have
accrued personal experience. Even statistical,r&gleh as those used in government
campaigns, may have less impact than the influehpersonal experience. For example,
Betsch, Haase, Renkewitz, and ScHifidsked participants to assess the riskiness of a
vaccine used to prevent a fictitious severe disebsdelp inform their judgment, they were
also told about the statistical likelihood of adseeeffects of the vaccine. Participants were
then asked to imagine finding on an internet bimlbbard, information about instances of

positive and negative effects of taking the vacc®ricially, even though the participants
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knew the objective risk of the vaccine, they wdrergly influenced by their exposure to the
individual instances in which the vaccine had legasitive and negative outcomes. This
finding suggests that experiencing a single evelgt (a positive or negative outcome of a
vaccine) can overpower the influence of a staastieport that summarises many such
events. When a negative outcome is rare (e.gl, erash) an individual may experience a
vast number occasions in which the negative outadoes not occur (i.e., a crash-free
journey). Consequently, the provision of a statédtreport, such as in the form of a road
safety campaign, could have very little impact isk perception and decision making.

If personal experience weighs heavily on people@sion making about risks that
have rare consequences, then older adults maylgdiadess responsive than younger adults
to warnings about potential risk. For rare, butihygconsequential events, older adults will
have encountered many more instances than youdgks.an which their decision making
(e.g., not wearing a seatbelt) did not lead togatiee event (e.g., a road traffic injury). In
some contexts, an older adult may never have expeed negative consequences of their
risky choices. Similar to the domestic touristésrael, warnings delivered in media reports
and government campaigns may have relatively iittigact on the decision making of older
adults in contexts that are highly familiar to them

On the other hand, developmental research indichtg a tendency to update beliefs
about familiar risks (e.g., likelihood of a homelary) in response to undesirable news
increases from adolescence to young adultlitbbh this task, participants first estimated the
likelihood of adverse life events. They were theioimed about the actual numerical risk of
each event that was either desirable (i.e., theahtikelihood was lower than their own
estimate) or undesirable (i.e., the likelihood Wwagher than their estimate) and were asked to
make a second re-estimate of the likelihood of ea@nt. Belief updating following

desirable news was independent of age. Convesédndency to update beliefs in the
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151 direction of the true likelihood of an adverse evieliowing undesirable news was found to
152  increase from age 9 years to age 26 years. leth@eincy to update beliefs in response to
153  undesirable news extends to decision making im lég older adults may show a stronger
154  tendency to update their risky decision makingesponse to warnings about risk.

155 Why might belief updating about negative eventsaase with age? One possibility is
156  that age-related dopaminergic decline motivatesdavice of negative outcomes. Previous
157  research has found that lower levels of dopamiaeelated to an increased likelihood of

158  avoiding negative outcomes, and that increasedrdimgalevels are related to increased

159  sensitivity to positive outcomes. In general, dopeatevels decline with age. Using a

160  probabilistic selection task, Frank and K&figeported that older adults showed an enhanced
161 tendency to learn from negative compared to pasitmnsequences of their decisions.

162  Moreover, negative mood, which is associated wipleted dopamine level®) is linked to

163  heightened risk perceptions in older age. For exan@Ghou, Lee, and H found that a

164  negative mood-inducing manipulation, in the formaghood-arousing video clip, reduced
165  risk taking among older adults for hypotheticall ida dilemmas, but had no such effect on
166  younger adults. Conversely, Carpenter, Peters fjilisand Isef®”) found that inducing

167  positive feelings in older adults increased thedgtiency of card choices from “gain” decks
168 that yielded monetary wins over “loss” decks thatded monetary losses. Hence, despite
169  older adults’ lifetime of accrued experience, thea findings suggest that they may exhibit
170  stronger decision updating tendencies than youadeits in response to warnings about risk,
171 perhaps due to negative mood-inducing effects ohings.

172 In the current research, we studied risky decisiaking in younger and healthy older
173 adults in the local community. In contrast withyooeis approaches that have used monetary
174  gamble&1") or examples of extreme activities (e.g., bungemjng) *® we designed four

175  everyday scenarios about which people of all agaddvhave some relevant knowledge or
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experience. Scenarios described visiting a fam#ynioer in a local hospital despite poor
weather (weather scenario), using an ATM machirtberstreet (fraud scenario), ordering a
high-salt meal at a restaurant (health scenanm) aacepting a car ride without access to a
seat belt (safety scenario). Participants madelrffrior) decisions about whether to engage
in each activity. They then listened to audio extsaf real reports relevant to each scenario;
either a forecast of severe weather (weather sicgnarreport on ATM fraud (fraud
scenario), a report on salt consumption (healthate), or a report on seat belt use (safety
scenario). Decision updating was assessed by aphitigipants to make posterior decisions
following each audio report.
STUDY 1
2.METHOD
2.1. Participants
The research was approved by the appropriate IRByatiee. All participants
provided informed consent. Thirty nine younger @Byears of age; mean age=23.18 years;
54% male) and 39 older (65-82 years of age; mean)58 years; 39% male) volunteers
participated. The target sample size was basedewiopis studies. The mini-mental state
examination was used to screen for cognitive inmpaint with scores greater than 25
indicative of intact cognition. All participants g=ed the screen.
2.2. Materialsand Procedure
For each of four scenarios, participants were askedake an initial (prior) decision
about whether they would engage in an activity dieed in the scenario. A weather scenario
read:
“A member of your family who you are very closéstanwell and requires
surgery at the Royal Victoria Hospital in BelfaBamorrow is your only
opportunity to visit them at the hospital beforeittsurgery. On the other hand,

you hear on the radio and see on television thaitetlis a weather warning of
heavy rain and strong winds for tomorrow.”
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For which participants were asked to make a detigbmut whether or not they would visit
their family member despite the potential bad weatA fraud scenario read:

“You are late for an appointment in town and needavithdraw some money
on your way. You pass by a bank.”

For which they were asked whether or not they waoiskel the ATM machine outside the bank
rather than use a machine inside the bank. A hea#hario read:
“You visit a restaurant that offers a choice of hegtions. Among the

options is your favourite dish, but which you krtovioe typically high in salt.
Other meal options are also appealing.”

For which they were asked whether or not they woutter their favorite meal at the
restaurant. And a safety scenario read:
“You visit a friend who lives a short walk from ydwome. It is late and your
friend offers you a lift home. Your friend is sgfebnscious, but has been

reupholstering the seats in their car, which meta the seatbelts are currently
not attached.”

For which they were asked whether or not they wawltkpt a short ride home from their
friend.

Following their initial (prior) decisions, parti@pts listened to an audio report
relevant to each scenario that indicated a sigmticlomain relevant risk. A report of severe
weather in the local area was heard for the weatterario (duration 1 min 24 sec; see
supplementary material for transcript); a crimeorépn ATM fraud was heard for the fraud
scenario (duration 2 min 20 sec); a health repothe dangers of a high sodium diet was
heard for the health scenario (duration 1 min 4£3;ssnd a government road safety campaign
on seat belt use was heard for the safety scefthriation 28 sec). Following each report,
participants were asked: “Please describe whajuaitheard in the report in a way that could
inform someone else’s decision making who has eatdthe report”. This was done in
order to encourage participants to reflect on tii@rmation provided in the audio reports.
They were then asked to make a second (posteror3idn about whether to engage in each
activity having heard the report. Prior and posiediecisions were made before moving onto

9
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the next scenario and scenarios were completedandomly generated order for each
participant.
3.RESULTS

First, we assessed age and scenario differengesticipants’ prior decisions. In
order to take account of the clustering within data, we conducted a random effects logistic
regression analysis on prior decisions and incluggigroup (older vs. younger) and
scenario (weather, fraud, health, safety) as facfitnis analysis revealed that older adults
decided in favor of engaging in significantly fevaativities (76%) than their younger
counterparts (94%; OR = 0.15, t = 3.9G; .001), which is indicative of increased
cautiousness in older age. The analysis also redealenario differences in risky decision
making. Decisions in favor of engaging in the atieg described in the reports were most
frequent in the weather scenario (94%), followedh®yhealth (90%; vs. weather, OR = 0.56,
t =0.92,p=.360), fraud (87%; vs. weather, OR = 042,1.42,p = .155), and safety
scenarios (71%; vs. weather, OR = 0114 3.66,p < .001).

Crucially, if older adults are more responsive &rmngs than younger adults, they
should alter their decision making more than yourgtilts in response to the reports. To
assess posterior decision making, we conducteddona effects logistic regression analysis
on participants’ posterior decisions, including agel scenario as factors, and controlling for
prior decisions. This analysis revealed that o&thrits were significantly less likely
(48%posteriorVS. 76%rrior) than their younger counterparts (88%eriorvs. 94%rior) to decide in
favor of engaging in the activities described ia thports (OR = 0.09,= 5.39,p <.001).
Inspection of Figure 1 confirms that in all fouesarios older adults were more responsive to

the reports than younger adults in their postetemision making.

10
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STUDY 2

In Study 1, older adults were more cautious thamger adults in their initial risk
taking. Older adults were also more responsiveegzdptive information about risk
delivered in the audio reports. One possibilitthagt age-related differences in emotion
processing partly explain the stronger tendenayptitate decisions about risk in older age.
Depleted dopamine levels are associated with negatdod> which, in turn, is associated
with avoidance behaviff) and reduced risk takif®§ in older age. Perhaps older adults are
more responsive to the negative mood-inducing tffetwarnings about potential risk,
which leads them to engage in greater decisiontuygdto avoid negative potential
outcomes. We explored this possibility in Studyy2iieasuring participants’ emotional
valence and arousal responses to the reports.fiepigj we were interested in whether (a)
negative emotional responses are associated sitio@ger tendency to update posterior
decision making, and whether (b) stronger negametional responses in older adults relate
to age differences in decision updating.

The audio reports used in Study 1 may have beensety mood-arousing, not only
because of the descriptive information they prowddeut severe negative events (e.g., ATM
fraud), but also because of their auditory forrkat. example, participants listened to a
government road safety campaign on seat belt ubeisafety scenario, which included
realistic sounds of a car crash. Indeed, such cgmgare intentionally designed to induce
intense-emotional responses in the listener. Idy52) we further explored whether the
auditory format of the reports, in addition to th@éscriptive content, influences decision
updating tendencies. To do so, each participaeived audio reports presented in the same
format used in Study 1 for two of the four scenaiaod received written transcripts of the
audio reports for the remaining two scenarios. Wmlthesized that if the auditory format of

the reports added to their emotional intensity ttelivering them in a written transcript

11
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format should reduce their emotional intensity #ng reduce age differences in decision
updating.
4 METHOD
4.1. Participants
The research was approved by the appropriate IRBratiee and all participants

provided informed consent. Forty younger (18-35yed age; mean age = 21.80 years; 45%
male) and 40 older (65-90 years of age; mean aff233; 40% male) volunteers participated
in the study. A score of greater than 25 on the-miental state examination was used to
indicate intact cognition in our screening of olddults. All participants passed the screen.
4.2. Materialsand Procedure

Participants were shown the same four scenariasinsgtudy 1. For each scenario,
they were asked to make an initial (prior) decisabout whether they would engage in the
activity described in the scenario. Participantsenben provided the same four reports used
in Study 1 on which to base their second (postedecision. For two of the four scenarios
participants received the corresponding audio tgmesented in the same format used in
Study 1. For the two remaining scenarios, theyeedtreceived a written transcript of the
audio report, rather than listen to the reportaiye(see supplementary material for
transcript). Using a mixed design, participantseygseudo-randomly assigned to receive two
of the four reports in the audio format and theasmmg two in the written transcript format.
Hence, 10 participants received audio reportsHfenteather and fraud scenarios and written
transcripts for the health and safety scenariopatficipants received audio reports for the
weather and heath scenarios and written transdaptbe fraud and safety scenarios, and so
on, to ensure balanced participant numbers actiogiacombinations of scenario and

report format.

12
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We used the Self-Assessment Manikin (SAf}Jo assess emotional valence and
arousal responses to the reports. After making pasterior decision, participants were
shown a row of nine basic drawings depicting ag@efgse., the manikin) ranging from very
sad (value of -4), to neutral (value of 0), to veappy (value of 4) from the left to right side
of the computer monitor. Participants were inseddhat The faces below are arranged on
a continuum from unhappy (left) through to happgh).” Participants were asked to
indicate their emotional valence response to therten an instruction that readPlease
indicate how you felt whilst [listening to, read]rtbe report you just [heard, read]. To make
your choice, select the corresponding option baated below the faces. If you felt
completely neutral, neither happy nor sad, seleetdption box below the middle figure
Next, participants were shown a row of nine basawwihgs depicting a person ranging from
very calm (value of 1; left) to very anxious (valielO; right) and were instructed thdtHe
faced below are arranged on a continuum from caéft)(through to anxious (right) They
were asked to indicate their arousal responseetogihort in an instruction that reaéléase
indicate how you felt whilst [listening to, read]rtbe report you just [heard, read]. To make
your choice, select the corresponding option baated below the faceéd=inally,
participants were askedHow informative did you find the report in your d@on making
about whether to [make the journey tomorrow, ugeddish machine outside the bank, order
your favourite meal at the restaurant, accept therslift home from your friend]and
provided their rating on a 100-point scale randgnogn “Not at all informative” (value of 1)
to “Extremely informative (value of 100).

5. RESULTS
First, we assessed age and scenario differengesticipants’ prior decisions. We
conducted a random effects logistic regressionyarsabn their prior decisions, including age

group (older vs. younger) and scenario (weathaudy health, safety) as factors. This

13
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analysis confirmed that older adults engaged irefevgky activities (70%) in their initial
risk taking compared to younger adults (88%; OR19( = 3.33,p = .001), indicating
greater cautiousness in older age. The analysscalsfirmed a trend in risky decision
making across scenarios that was similar to thedtdéscovered in Study 1. Decisions in
favor of engaging in the activities were most frexguin the weather scenario (95%),
followed by the health (84%; vs. weather, OR = 0t202.41 p = .016), fraud (81%; vs.
weather, OR = 0.16,= 2.77,p = .006), and safety scenarios (56% vs. weatherzOR3,t
=5.06,p < .001).

Next, we assessed participants’ posterior decisiorthe basis of their age and the
presentation format (transcript vs. audio) of tygarts. Controlling for prior decisions in a
random effects logistic regression analysis, ofdirits were significantly less likely than
their younger counterparts to decide in favor ajaging in the activities described in the
reports (Table 1; Model 1). However, the age défees between prior (8§8ngei 70%wider)
and posterior decisions (768mngei 53%ider) Were much smaller than those observed in Study
1. In comparison to Study 1, younger adults wereemesponsive to the reports in their
posterior decision making. Participants were ngrigicantly more responsive to the audio
format (79%mitial; 66%posterio) than to the written transcript format (7@%i; 63%posteriop in
making their posterior decisions (Table 1; Modellda¢luding an interaction term between
age and presentation format did not reveal thad#tgrences in decision updating depended
on the presentation format of the reports (OR 8,1.3 0.45,p = .654).

Did younger and older adults differ in their emaabresponses to the reports? We
conducted a random effects linear regression acgeants’ valence ratings, including age
(older vs. younger), scenario (weather, fraud,theahfety), and report format (transcript vs.
audio) as factors. This analysis revealed thatradalts were significantly more negative in

their valence response to the repolis<-0.28) than younger adults!(= 0.43; Table 2).

14
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There were also significant scenario differencgsarticipants’ valence responses (Table 2).
Participants were least negative in their respomsiee health report = 0.90), followed by
the weatherNl = 0.29), fraud i = 0.03), and safety reports! (= -0.90). Valence responses
were stronger for audio reportd & 0.05) than for written transcript repordd € 0.11), but
this difference was not significant (Table 2).

Next, we tested for age, scenario, and report fodiferences in arousal responses
using a random effects linear regression anal@aer adults exhibited stronger arousal
responses to the reportd € 5.48) than did younger adultgl € 4.68; Table 2). The analysis
also revealed scenario differences in arousal resp(Table 2). Arousal was strongest in
response the safety repav € 6.01), followed by the weathdvi(= 5.2), fraud [l = 4.99),
and health reportdV = 4.11). Finally, while arousal responses werengfer for audio
reports M = 5.19) than for written transcriptsl (= 4.96), this difference was not significant
(Table 2).

Did younger and older adults differ in how informatthey perceived the reports? To
test for age, scenario, and report format diffeesna informative ratings we conducted a
random effects linear regression analysis. Whitkeo&dults rated the reports as slightly less
informative M = 55.61) than did their younger counterpaks<59.60), our analysis
indicated that this age difference was not sigaifiq Table 2). Participants rated the weather
report as most informativéA = 65.34), followed by the safetil(= 59.55), fraudNI =
59.15), and health reportsl (= 46.39). Finally, participants also rated audparts as more
informative M = 60.04) than written transcrigti(= 55.18), but this differences was not
significant (Table 2).

Did emotional responses and informative rating®actfor tendencies to update
posterior decision making in response to the refdPosterior decisions against engaging in

the activities described in the scenarios wereaatam with a stronger negative valence

15
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response and higher informative ratings for therep(Table 1: Model 2). In a third block,
we included all possible interaction terms invotyege group (older vs. younger), valence,
arousal, and informative ratings (Table 1: ModelT3)ere were no significant interactions
with age. However, valence interacted with aroumath that arousal only influenced
posterior decisions when the valence was negdtideed, valence was a strong negative
predictor of arousab(=-0.79,t = 12.11 p < .001), which indicates that the reports were
arousing when they were negative, leading to angépinfluence on decision making.

Finally, we tested whether valence and arousabresgs and informative ratings
accounted for age differences in posterior decssi®ecall that older adults showed stronger
valence and arousal responses to the reportsjdabddiffer from younger adults in their
informative ratings for the reports. We conductedradom effects logistic regression
analysis on posterior decisions, including valemaceusal, and informative ratings in separate
models, and in each model we controlled for priecisions. Age differences in posterior
decisions remained significant after partialing iodibrmative ratings (OR = 0.32=2.44p
=.015), but not after partialing out valence (OR.57,t = 0.96,p = .338) or arousal
responses (OR = 0.55 1.40,p = .161).

In sum, older adults made fewer risky decisions tiheir younger counterparts and
were also more responsive to warnings about ribkjtdess so than in Study 1. Older adults
also showed stronger emotional valence and aroeispbnses to the reports, even though
emotional responses did not differ between audibvanitten transcript formats of the
reports. Reports that were perceived as highlymétive or that elicited a stronger
emotional response were more influential on postelecision making. Controlling for
informative ratings, age differences in emotioralence and arousal patialed out age

differences in decision updating.
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406 6. DISCUSSION

407 Older adults face many risky decisions, including®about their health, finance, and
408  personal security. In later life, people are expgasenumerous warnings and advice about
409 their health and safety, such as whether to coetifriving®® Government campaigns and
410 awareness raising strategies often target thelghddio may be vulnerable to financial

411 fraud™9 In the current research, we investigated whetliEr@dults are more responsive to
412  warnings about potential risk with a view to uncawg an underlying cause of increased
413  cautiousness in older age. Our studies revealeahthar adults were less likely than their
414  younger counterparts to engage in risky activitiescribed in realistic scenarios and were
415  also more responsive to warnings about potenskldelivered in reports taken from the

416  media and government campaigns. This finding pamtiecision updating tendencies as a
417  potential underlying cause of increased cautiousirekater life. We can expect that most
418 individuals will have been exposed to similar su@rnings (e.g., severe weather forecasts,
419 health and dietary warnings) in their daily liv€dder adults may have exhibited greater

420  caution in their initial decision making as a résdlprevious exposure to similar warnings
421  experienced in their daily lives.

422 Why are older adults more responsive to warningaigpotential risk? One possible
423  explanation is that warnings elicit stronger emumdilaresponses in older adults, motivating
424  them to avoid negative consequences of their detisiaking. Age-related decline in

425  dopamine levels is associated with negative moaddar ag€® and avoidance of negative
426  outcomes® When negative mood is induced in older adults. (@sjng mood-arousing

427  video clips), risk taking behavior further declid&3In our studies, we exposed participants
428  to reports taken from real media and governmenfpaagns, some of which were designed to
429 elicit strong emotional responses. In the safegyado, for example, participants listened to

430 a government campaign designed to increase se¢atdaethat realistically portrayed a road
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traffic accident. In Study 2, we found that whemtcolling for participants’ ratings of how
informative the reports were, stronger emotiongpomses were associated with greater
decision updating in response to the reports. Aalthily, older adults reported stronger
negative mood and arousal in response to the sepod their emotional responses accounted
for age differences in decision updating.

While older adults appear to experience more igt@®@gative emotions in response
to warnings about risk, emotional well-being and&onal stability have been shown to
improve across adulthodtf) Older adults review positive features of choicéays for
longer and attend less to negative features cordpargounger adulté? They also report
experiencing less negative emotional arousal tlamger adults when evaluating loss cues
in anticipation of monetary outcomé&®) This prioritising of positive emotions in latefdi
has been explained in terms of socio emotionatteity theory.*>4 The theory posits that
as an individual’'s time horizon shortens positiv@&onal experiences are prioritised over
negative emotional experiences. Despite prioriggnsitive emotions, older adults are more
vulnerable to some negative consequences of theisidn making than people in younger
age ranges, especially in situations involving oskhysical harm and illness. Older drivers,
passengers, and pedestrians, for example, are moichlikely than younger road users to be
fatally injured as a result of a road traffic csitin, owing to their increased susceptibility to
incur physical injury*® We can expect that individuals adapt to their ghysical and social
vulnerabilities in later life by heightening themotional responses to harmful potential
outcomes. Indeed, the scenarios we used in ouiestatl involved decisions that had severe
negative consequences.

In the current research, we selected risk takiegacos about which younger and
older adults would have some prior knowledge oreemce. For example, most people will

have experienced using an ATM machine outside & Feaud scenario) or choosing among
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meal options at a restaurant (health scenarioyidte research has suggested that prior
experience can overcome the influence of mediartgffdand statistical informatiétf on

risk perception and decision making. Even when e&pee is accrued over a long period of
time, an individual may never experience severatmg outcomes of their decision making
when the outcomes are rare (e.g., bank fraud esudt Iof using an ATM machine) or have a
long time horizon (e.g., heart failure due to & dih in salt). This tendency can lead people
to underestimate the probability of rare eventswamtkerweight the importance of descriptive
information®>2630Q0ur findings do not necessarily challenge thiswiat least in Study 1,
younger adults were relatively non-responsive &rdports (Figure 1). Although older adults
were more responsive than younger adults to dés@imformation, the results of Study 2
suggest that when descriptive information is deédan the form of warnings it can evoke
stronger negative emotional responses in oldettsthat lead to greater decision updating in
older age. An interesting direction for future @®f would be to explore age differences in
decision updating in contexts that people have isedless personal experience. For
example, individuals who live in areas unaffectgdh® Ebola virus or Zika virus may be
highly responsive to media reports and statistisaed in government repoft8.In such
situations, age differences in decision updating mwen be stronger than those reported in
our studies, as the greater personal experiencaeatby older adults may have helped
downplay the impact of descriptive information.

The influence of personal experience may help explaay people are far less
responsive to advice than they should*®es phenomenon known as ‘egocentric advice
discounting’, which is proposed to result from sggdeliefs in the importance of one’s own
opinion“"*9n one study, Yaniv and Kleinberd® questioned participants about the dates
of historical events. They then gave participarge@nd attempt at each question, this time

presenting participants with their previous resgossd a response suggested by an advisor.
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Participants were shown to place considerably greagight on their own responses than the
suggestions of their advisor. However, participavese sensitive to the quality of their own
responses in their uptake of the advice and werre mexeptive of good advice than they
were of bad advice. Similarly, in Study 2, we fouhdt participants were more responsive to
warnings that they perceived as informative. Pestkinformativeness may even be a
necessary condition for responding to warnings anathighly emotive. We found that
warnings that elicited intense emotional respomns&genced decision updating when a
warning was also perceived as highly informative.

Research on advice taking in decision making has/sthow characteristics of the
advisor (e.g., their reputation) influence the kptaf advice*® Our studies show in a risky
decision making context that the age of the indigideceiving advice also determines its
uptake. We used a similar experimental procedupgdoedures used in advice taking
studies; namely, participants first made an inifaior) decision and then made a second
(posterior) decision after receiving advice in thien of an audio warning. Our findings
suggest that age differences in emotional procgssiderlie stronger decision updating in
older age. An alternative possibility is that oldeults are more compliant with requests in
experimental settings. The experimental procednrehich posterior decision making was
assessed following the delivery of advice, is kil have been salient to participants.
However, social desirability, which underpins corapte, has not been found to differ with
age® Thus, it would seem unlikely that individual diféaces in compliance explain our
current findings. Another possibility is that yowngdults strive to be consistent in their
behavior and as a result responded less to thamgarm their posterior decision making.
However, conscientiousness, which promotes comgibehavior, actually increases with age
across adulthoo@® As such, greater conscientiousness in older ageewven have

dampened the size of the age effects we observedmsion updating.
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In conclusion, our findings demonstrate that ollults are more responsive than
younger adults to warnings about potential riskiclvimay partly explain why older adults
are often cautious in situations that involve riSkir findings also contribute to a growing
body of literature pointing to the importance ofamnal factors in risk taking and possibly

as a basis of cautiousness in older adults.
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Table 1. Experiment 2: Logistic regression models used¢aliot posterior decisions

Included

Model 1

Model 2

Model 3

Odds Ratio (95% CI)

Odds Ratio (95% CI)

dORatio (95% CI)

Constant
Prior decisions

Age

Older vs. younger
Scenario

Weather

Fraud

Health

Safety
Report format

Transcript vs. audio

Valence

Arousal
Informative

Age x valence
Age x arousal
Age x informative
Valence x arousal

Valence x informative
Arousal x informative

0.02 (0.00: 0.20)*
632.53
(60.41: 6622.67)*

0.38 (0.16: 0.92)*
1.00
0.43 (0.18: 1.06)
3.41 (1.07: 10.93)*
0.56 (0.21: 1.53)

0.74 (0.36: 1.51)

0.42 (0.02: 11.45)
9,787.37

(349.59: 274,010.71)**

0.35 (0.1@5).

1.00
0.33 (0.10: 1.10)
1.19 (0.28: 5.05)
1.00 (0.26: 3.88)

0.61 (055)
1.95 (1.15: 3.32)*
0.76 (0.57: 1.01)

0.95 (0.92: 0.97)**

70(0.00: 38.81)*
7,448.72

(270.07: 205,443.00)**

0.28 (0.00: 23.60)

1.00

0.47501150)
1.6810: 7.02)
2.14909.45)

0.72 (0.29: 1.80)
0.53 (0.10: 2.75)
0.97 (0.40: 2.38)
0.97 (0.91: 1.03)
0.83 (0.34: 2.01)
1.04 (0.61: 1.78)
1.00 (0.95: 1.04)

1.41 (1.19: 1.66)*
1.00 (0.98: 1.01)
1.00 (0.99: 1.01)

678Note. *p < .05, **p < .001.
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Table 2. Experiment 2: Linear regression models used tdigr@alence, arousal, and informative ratings

Valence

Arousal

Informative

Included beta (95% CI)

beta (95% CI)

beta (95% CI)

Constant 1.23 (0.84: 1.61)**
Age

Older vs. younger -0.71 (-0.28: -1.13)*

Scenario
Weather -0.61 (-0.27: -0.96)*
Fraud -0.88 (-0.53: -1.22)**
Health 1.00
Safety -1.80 (-1.45: -2.15)**
Report format
Transcript vs. audio 0.06 (-1.19: 0.30)

5.73 (5.00: 6.37)*
0.79 (0.04&5)*

-0.81 (-0.31: -1.31)*

-1.03 (-0.52: -1.53)**
-1.90 (-1.40: -2.40)

1.00

-0.23 (90.5.12)

B8 (61.87: 77.65)**
-3.99 (-12.31: 4.33)
1.00
-6.19 (-13.62: 1.24)
-18.95 (-11.58.3B)**
-5.79 (-13.2264)

-4.86 (-10.12: 0.39)

69Note. *p < .05, **p < .001.
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Figure 1. Percentage of decisions in favor of engaging ahextivity in the four scenarios
before (prior) and after (posterior) hearing eaatii@ report. Vertical bars represent 1

standard error above and below the mean.
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