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Pollatsek and his colleagues have been studving a particular class_ of accidentls in which
the elderly, especiaily those older than 70, are disproportionately invelved: right-of-way
crashes. ’I'hese- crashes oecur when one driver fails to yield properly to another driver at ar
intersection of some kind. Experts have long assumed that these crashes occur when an
elderly driver either cannot see the other car, is distracted and loses concentration or is
physically compromised in some way. Pollatsel’s group decided to t&c{g these assumgtioné.

The scientists used driving simulators to analyze the visuval scanning of both older and-
middle-aged -drivers in realistic driving éoriditions. Drivers experienced long uneventful
stretches of road, punctuated by scenarios in-volvmg intersections. For example, a driver
might come tq a stop sign at a T intarsectiml,‘which would require yielding [:JEM&I

approaching, a driver, from, Lq]. Or the driver might need to make a left turn across traffic

at a four-way intersection with a traffic light. Each scenario contained a visual area that
required monitoring for other, perhaps chscured, vehicles approaching with right-of-way. The
drivers typically bad three scconds to detect and respond to an oncoming vehicle,

The scientists measured precisely how long the drivers spent glancing at the potential
threat areas as they appmncheld and entered these intersections. Their findings were
somewhat unexpected. As reported online February 3 in the iournalmmrrmt Diractions in
'Psychafogfcai Scfz:;u:a, the older drivers spent significantly less time monitoring these critical
visual regions than did the younger drivers. More important, there were no distractions in the
simulations — pedestrians, for example — that might cause this poor scanning. Nor were the
older drivers less capable of looking around; indeed, they looked around just as much as the
younger drivers in géneral — just not when they should have been attentive to potential
threats. In short, 2 failure to scan for putenﬁé] hazards was by itself a cause of the
crashes — rather than visual, cognitive or physical deficits. ) -

So why are older drivers not watchful n risky situations? Here is where the findings get
really interesting. The scientists' measurements suggest that this group of drivers were not
mindful because they were spending significantly more time looking straight ahead. In other

~ words, they were not scanning to their left and-right, as tl'_ucy should have been, because they
were looking elsewhere —in front of their car.. The researchers Eelicve that, over time, older
drivers become intensely focused on not hitting anything directly in front of the car——to the
exclusion of other goals. It is & habit and not 2 bad one for most routine driving; in
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intersections, huwcveré’tlflc habit is perilous.

Habits can be broken, of course, and the scientists attempted to do just that. They
designed an experiment in which older drivers were filmed as tfmy drove near their homes.
One camera was rlnauntcd on the drivers’ head to-record aﬁpfuximate live of sight as they
looked around, and three other cameras werc mounted in the car to monitor driving behavior,
After being recorded, the drivers underwent z training sssmn Some watched the recorded
videos of themselves driving through intersections. They also spent time driving in a
simulator, where the researchers evaluated them and offered feedback, after which they were-
allowed to practice proper scarjning. Other drivers did nc;t watch the video of themselves and

. instead got half an hour of instruction, including coaching about the hazards of intersections
and how to deal with them. All of them (and a control group that got no instruction) were
eviluated in the simulator and on the road afterward. _

The results were dramatic. Those who had merely received instruction did no better flmn
the control group in subsequent driving tests. ‘That is, merely being told to be careful had no
effect,  The older dn;rirers w!m" had received the video' feedback, however, were
indistinguishable from younger, experienced drivers in negotiating intersections, . What is

“more, thege lmp'l'uvcmeﬁta Inated a full year affer the training.

The t'rninhlg did not sltt'tempt to impreove motor slfcjll_s or attention in the older drivers. The
fact that this remediation wo::}oed— and so dramatically — means. the scanning deficiencies
are unlikely to be :-*uoted in basic deficits of aging. The more probable conc]psion, according
to the scientists, is that the older drivers simply unlearned a bad driving habit. .

This conclusion is welcome news. By 2030 one in four American drivers will be 66 or.
older, and these aging drivers are predicted to be logging more miles on_our roads and
highways than ever before. Older motorists are holding 0n to their licenses longer and relying

" less on others to drive them. Training such .a the program used in thc study may not help
those who a:l'e visually, me?ta]ly or phyw,.;caﬂy' impaired, but it could be a simple and
inexpensive method for heading off a looming publc health problem.
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'm'rhrcc times in my Jife I have had crushing chest pain, the kind of chest pain that felt like

an NFL linéman was sitting on my 1_‘ib cage. The first time, I was twenty-six years old and in
medical school in Oklahoma, My grandfather had his second heart attack at the age of
seventy-five. He was a warmhearted, kind, happy man who loved to do things for others. He
had many, many frieﬁds and he had been a candy maker who owned his own shop on Wilshire
Béulevard in Los Angeles for many .years. The candy, and t]_'le:' inflammation caused by
excessive sugar, lileely contributed to h15 heart disease. 1 was named after him and he was myl
best friend growing up.

After his heart attack Grandpa became very depressed for the f:rsl llme in hl.S life.
Those who loved him were very surprised 'by the change. He had trouble s]eepmg at njg‘hl. |
cried casﬂy, and Tost a lot of weight. The antidepressants then, in 1980, were not much hel]‘:
to hlm, and h& died within 2 short time. At his funeral I had crushmg chest pain. His loss
was overwhelming and I troly sobbed for the first time in my life. What I found out later, to

‘my sad dismay, was tha':t people who suffer, a depressive episode after a heart attack are three
. 3 :

times more likely to die in the next two and a half years than those sho do not have

depression. If only I knew, I would have pushed for them to ireat his depression rlnﬂre
aggressively, As I was writing this book, my first grandchild, Elias, was born. The day of his
birth [ had constant thoughts of my grandfather and how important he was in my iLEe, which,
‘1 am sure, will help drive me to be a good grandpa tos, but without all the candy. l
The second time I had chest pain was at age forty-five at three ¢'clock in the morning. |
wolke up holding my chest, panicked, and couldn’ breath;a. . Before bed that night, I was
reading Dean Ornish’s book L-ws and Swroivel. In it, he wrote about a study where
researchers asked ten thousand men one question, “Does your wife show you her love?” 'I‘he
men who answered no had algnﬁlcantly mare illnesses and, in fact, died early. At the time, I
" had been in a twenty-year marriage that was filled with stress and chronic unhappiness. I had
to 'a.nswer the question as a definite no. '1_']1& chest pain was a reflection of my unconscious
mind telling me that the lack of love was killing me. - .
The third time I had chest pain, at age fifty-one, was during another period of grief when
I had lost a very close friend. When I could no lu;n'ger talk to my friend, my heart ached. 1
couldn’t sleep, my mind raced, and the crushmg pain in my chest returned. I also remember
that when my other grandfather died, my father’s mother used to hold her chest and cry with
— 4 — . & M15{829—04)



pain and sorrow. Gnef is mamfested physicaily, often through chest pain. After my own
experiences, 1 rescarched the physzcal effecis of grief. '

Scientific studics report that grief iriggers a storm of hormonal activity.  Stress
chemicals, such as adrenaline and corﬁf;el, are pumped into the bloodstream. They cause the
heart to beat 'irr;':gu]nrly, causing the feeling of fluttering iq your chest, and they cause
spasms of the blood vessels that supply the heart, alse causing pain. If the heart is alrcady
compromised by atherosclerosis (fortunately for me, mine was not), it can set the st'age fora
heart attack by constricting blood vessels, rupturing atherosclerotic plagues, and forming
blood clots or triggering dangerous abnormal heart rhythms.

In my last experience, I felt so terrible that T decided to do a SPECT'scan on myself
during'r'grief. I had alrcady done ten other scans over the years, so I had a pretty good idea of
my own brain pattern. In this study, I found- that my emotional brain was significantly
overactive, especially in the anterior cingulate gyrus —as I was stuck on thoughts of missing
my friecnd—and my insular cortex, an area of the brain that often sends 'stress signals to

other parts of the body, cspecially the heart. I needed to calm my brain in order tu‘soothe my
. heart. The brains stress is clearly played out in every organ of the bndy, but most especially
in the heart. Your heart, and brain are complelely intertwined willl each 0the1

The bramhmri conneclion is beautifully and consistently displayed thmughout our

language.
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@ T miss you with all my heart.
@ He's got a lot of hearts.
® I don't get heart attacks, I give them.
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Six years ago, on an early morning in September, Molly Birnbaum was out for her regular
jog when she was hit by a car. Her pelvis was shattered, her skull fractured, her knee torn.
Yet for her, the most' serious damage was far less visible: she lost her sense of smell.
Birnbaum, now 29, was an aspiring chef, and the less meant the end of her career. IL also

~ meant something else, something that was potentially even more life-changing. “I felt like 1
“lost a dimension of :-ny memory,” she says. “It made me worried about the future, If 1
couldn't afnell ever again, was I losing this important layer?”

Memory ("1 s in many forms. Every day we constantly receive ana process sights,
sounds, touches and smells from our surroundings, some of which will become our memories.
The nature of those recollections, however, is mconstant. One memeory can seém immediate
and colorful, as if -the event had just occurred, whereas another must be coaxed oul of our
brain little by little. Although a moment that excites our emotions is more likely to bF
recorded than a routine experience, the seﬁsory qualities of the event we have burled in our
brain also plays a par't'in how vividly and accurately we remember something.

Although sight deminates our daily life, it has long been thought that smell might have a
privileged re]:;tion with memory. Until relatively recently, however, the precise nature of that
connection remained largely unexplored. Now scientists are revealing that recollections ticed to
smell can be stronger than memory of other types. Olfaction can transport our thoughts back
to some of our earliest experiences and tint these remembrances with feeling. On l.lhe flip
side, its absence could be a sign —and potenltialljr a cause —of cognitive decline. Scientists
are at a very early stage of developing therapies to train people to smell better, which could
one day stave off the deterioration of mental iacult-ies.

To understand why odors seem to strongly evoke very early life experiences, scientists
began to search for other differences in how the senses ( 2 ) with memory. In 2009
neuroscientist Noam Sobel of the Weizmann Institute of Science in Rehovot, Israel, and his
colleagues taught subjects to pair pictures of objects lwith a smell or a sound.- or .both,
Subjects then viewed pictures of the objects while in an MRI scanner and were asked to rec.;ll
either the smell or sound associated with each ii:na.ge, In a second round, the researchers
paired every object with an ( 3 )ing odor or sound or odor-sound pair: if the first stimulus
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had been pleasant; this time, it was unpleasant — and vice versa, Another brain scan and test
of these memories followed.

One weel later the researchers presented the p;ictures a third time and asked participants

to name the odor or s_ound that popped into their mind. Overall, people recalled the memories
from the first round slightly more than those in the second sef. The brain scans, however,
produced a more nuanced plcturé, When a person thought of the first odor, the hippocampus
became mugh more élctive than when he or she remembered the s;econd smell, suggesting that
_tﬁe brain issues a special tag for firstlndor 'associai.imls. In contrast, the hippocampus activity
was the same for first and second sounds. ‘
" In addition, on the first memory-tc'st, the more the hippocampus responded dﬁﬁng odor
retrieval, the more likely a person was to later rememl:'er thai first odor as opposed to the
second. No such relation existed for sounds: Given the brain's llmique response to first odor
memoties, I.'he. smells of childhood may makgj early remembrances particularly durable.

Although its effect on our earliest recollections may be most ( 4 J, smell might also
facilitate learning more broadly. In a study publiéhed in 2007 neurcendocrinologist Jan Born
and his colle‘agues at the University of Lﬁ!)eck in Germany asked people. to inhale the smell of
a rose while studying the locations of 15 pairs of cards on a cmnpu.ter screen. When the
participants went to sleep that night in the lab, some of them were exposed to the rose oder,
whereas others’ sleep was unscented. In the morning, all the participants were tested on their
memory for the card locations. Those who had becn exposed to ‘the flower fragrance
II'Emembert:d 97 percent of them, compared with just .86 percent for those who had received an
odorless stimulus, suggesting that odors can boost learming as memories are consolidated
during sleep. |

The memories that smell evokes also hav-'e a distinct emotional tint. in studies_in which
Herz and her colleagues asked people to rate the poignancy of various memories, those'_
provoked by odors were steeped in more feeling than those { * 5 ) to mind by visual, verbal,
tactile and auditory cues. In these studies, the subjeclive responses of emotion jibed with
physical changes, such as heart 1:é:te: -

Consistent with the anatomical portrait of smell, odors also uniguely recruit brain regions
that process both emotion and memory. In a 2004 study Herz's team asked participants to
identify a perfume that elicited a pleasant personal memory.  One month later the people were
ghown a picture of the perfume as well as a p}mll:ogrnph of a different perfume — and ez::.pus.eﬂ '
- to the odor of each— while inside a brain scannc-;r. The researchers found that the odor
— 8 — OML5(823—98)



related to the emotional memory generated more activity in'the amygdala than did the piclures
or the other udér. Theze cﬁosen odors were also the only cues that boosted the neural
response in memory—rellated regions. ‘The brain's response thuls mirmrs_ people’s subjective
impressions that odors ( 8 } aunique power to summon emotional mémeries. _ l
Accordingty, the loss of smell seems to have ripple effects on the integrity of memory and
emotion centers. In studies pttElished in 2010 and 2;011 researghérs at Friedrich Schiller
Universi-l.y of Jena in Germany saw shrinkage of neural tissue in both the hippocampus and
. emotional brain structures.in individuals with anosmia (the inability to pereeive smells) and
parosmia. {the distortion of smells}, as compared with people with no smell impairments,
. hinting that a loss of smell may impair memory or emotional plmcassing. or a combination of
both. | o
Such effects might explain Birnbaum’s impression Ithat her znosmia, though not
( 7 )ing out her memory, stripped her recollections of their poignancy. “I'd always had
memories that came from smell that were really important to me,” Birnbaum recalls. After
the accident, “I dide’t forget them, but the emotional p:-:-t-an;cy wasn't there” Smell's ties Lo
emotion also become apparent in cases in which the Joss of smell ( 8 )sio tiepressiun— or

depression { 8  )s to the loss of smell.
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