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AT THE PENNINGTON BIOMEDICAL RESEARCH CENTER, AN AVENGERS-STYLE
TEAM OF EXPERTS ARE WORKING TOGETHER TO FIND NEW WAYS TO

WIN THE WAR AGAINST FAT. A REPORT FROM THE FRONT LINES—AND
WHAT THE FINDINGS MEAN FOR YOU.




Menu Re-Zero

Every week over the past several months,
anew volunteer has checked into the “meta-
bolic ward” at the Pennington Biomedical
Research Center in Baton Rouge, Louisiana.
Each person stays for a total of 24 days in
the inpatient unit. He or she is fed meals that
are carefully prepared and meticulously
measured down to the calorie so that the
daily total caloric consumption will be less
than what his or her body burns, resulting
in weight loss. How much is the question.

Eachofthe15peopleinthe
study startsby spending three
daysinside one of Penning-

ton’s four metabolic chambers.

Eric Ravussin, Ph.D.,apro-
fessor of physiology, genially
describesthemas “like hotel
rooms, butwithaglass wall
and precise sensors.” Every
inhalation and exhalation is
measured to calculate their
metabolicburnrate—and
whetherthey’re burning cal-
ories from fat, protein, or car-
bohydrates. The participants
nextspend 18 days on the 222-
acre campus, with every meal
and step of exercise recorded.
Thentheygobackinthecham-

ber for three days of evaluation.

Ravussinismeasuringinan
ultraprecise way not only how
much weight the subjectsdrop
butalso howtheir metabolic
rateisaffected by cuttingback
theircalories.
Losingweightishard
enough, but keepingitoffis
even harder. Ravussin made
headlines with arecent Big-
gest Loser study that revealed
thedramaticdropincalorie
burnrate of participants on
the show, well below the rate
of people who had always been
atthat weight. Soto stay atthe
same weight, a person who
weighed 250 pounds and lost

50 pounds would have to eat
lessthan a person who always
weighed 200 pounds.

“It’s like people who lose
weight are almost doomed
toregainitbecause of their
high metabolic efficiency,” he
says. That’swhy in this study
Ravussin’s team islooking for
ways to prop up people’s meta-
bolic rate using anew drugso
thattheydon’thavetorestrict
their food intake so severely to
keep off those lost pounds.

Obesityislike thatele-
phantinvestigated by the
blind men in the Indian fable
who arrive atdifferent conclu-
sions depending on whether
they’re holding the trunk, the
tusk, or the tail. Weight gain
canbearesult of many dif-
ferent, but often coexisting,
issues, from metabolic fac-
tors and emotional problems
tolack of exercise and over-
eating. Too often these issues
are studied inisolation.

AtPennington, theylook
atthewholeelephant. An
Avengers-styleteam of experts
areworking together to find
newwaystodefeat fat. The
situationisdire: Seventy-one
percentofadultsin America
areoverweight, with 38 per-
centofthem obese, according
tothelatestdatafromthe CDC.

JosePH HOOPER s a healthwriter and a coauthor of The Swift Diet.




“It'sironic that we've focused so long on whether it’s good or
bad to skip breakfast. Dinner, and when you eat it, may be the
most important meal of the day.” —Courtney Peterson, Ph.D.
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Broccolionthe plate and mind: Meal prep in the metabolic ward’s kitchen (left and right); fMRI visuals of
the brain’s blood-oxygen content show how neural pleasure centersrespond to foods (center).

Recently we spenta few
days at Pennington with the
researchers and the high-tech
hardware they’reusingto
combat obesity. Inaddition to
the metabolic ward, we visited
Corby Martin, Ph.D., direc-
tor of the center’s Ingestive
Behavior, Weight Manage-
ment & Health Promotion
Lab, who s juggling scores of
feeding studies investigat-
ingeverything from how the
paceof eating affects satiety
tohow group dynamics influ-
ence food choices at buffets.
Ascaleinvisiblybuiltintoa
table in the lab continuously
records weight as food moves
from plate to gullet,and ahid-
denvideocamerainthecafé
records food choices.

Inanotherlab, Owen Car-
michael, Ph.D., aprofessor of
brainand metabolism imaging,
runsalabthatusesfunctional
magnetic-resonance imagery
(fMRI) tobetterunderstand
hunger atthelevel of the brain.
Hisresearchisexploring

howneural pleasure centers
respond todifferent foods.

Drawingon Pennington’s
collective expertise on weight
loss, we identified seven “fat
types”—seven ways your
body, brain, and habits con-
spire to pack on the pounds.
Youmay be predominantly
onetype, or you may be amix
of several, butyou should be
able toidentify yourselfin
this field guide to fat.

#1 THE CRAVER

YOU EAT BECAUSE YOU’RE
listening toyour body and
yourbodyisweak.Ithasa
veryhard time saying no to
sugary, salty, fatty comfort
foods—thekindsthatyou
knowyoushouldn’tbe eating
atall, muchlessin massive
quantities. But theytaste so
goodyoudo itanyway.

Severe Cravers, says Carmi-
chael, maytell the researchers
somethinglike: “I'm driving
down the freeway and Isee the

Golden Arches, andit’slike
therestofthe world goes away
and there’satractorbeam
drawing metoit.” Carmichael,
anengineerwithadoctorate
inrobotics, isleadingateam
runningexperimentsonthe
center’stwofMRImachines
toseewhat parts of your brain
lightup, and howintensely,
whenyou'relooking atcomfort
foodsversus vegetables.
Meanwhile, Martin and his
team use their specific tools
toidentify people with strong
cravings. In studies where
the subjects choose their own
foods, he assesses cravings
with questionnaires and
notes how much of each food
people eat. When Cravers are
given craved foods, they are
morelikely to override their
satiety cues and finish the
plate, or go back for seconds.
Theinsightsthelab can’t pro-
vide will come outin clinical
settings, with study subjects
discussing their food issues
and filling out questionnaires

abouthabitsand preferences.
Inthisway, Martinisboth
the Alfred Kinsey of eating-
related research and its
Masters and Johnson, the guy
who measuresand records
whattherest of us merely
talk about.

THE FIX:
THE GOAL IS TO WITHSTAND
the temptation of a specific
food or vendor. Let’s say you
have aparticular weakness
forbaked goods. “We can’t
justavoid bakeries for the
restofourlives,” Martin says.
“We have tolive in harmony
withthem.”
Tothatend, he deploys
what he calls “exposure with
response prevention,” or ERP.
He might take a series of group
field tripstoabakeryin down-
town Baton Rouge. The first
time, they walk pastit. The
second time, theylinger fora
few minutes outside. The goal
istobuild up enough resis-
tance tothe sights and smells
thataCraver canbuyaloafof
bread for the family without
wolfing down three croissants
before he hits the sidewalk.
Some of Martin’s temptation-
diminishingtechniques:

» BREATHE DEEP: Take your
mind off the food and put
it on something as neutral
as breathing. It’s like a cold
shower for your body’s over-
excited stress response.

» THINK POSITIVE: Imagine
going in for your next
doctor’s appointment, and
envision how it will feel
when you hit your weight
and blood-sugar targets.

» PLOT YOUR MOVES: Common
scenarios Martin will work
through with his subjects
include howtogotoa
crawfish boil (we’re talking
southern Louisiana here)
without blowing up your eat-




ing plan, or a family dinner
where your mom expects you
to eat all your old favorite
foods. Anticipate the caloric
war zones and rehearse how
you’re going to survive them.

OneofMartin’sresearch part-
ners, Tim Church, M.D., Ph.D.,
anadjunct Pennington
professor whose dayjobis
developing corporate weight-
loss programs, notes thatit’s
importantto figure out wheth-
eryoureatrue Craver—you
wantaparticular, irresistible
food—orwhetheryou're sim-
plyacreature ofhabit. And if
you're areal-deal Craver, asin
youcan’timagine life without
cookies or fries or whatev-

er, often the only workable
prescriptionisjustsaying

no, full stop. “The answer

for the cravingis extinction,”
Dr. Church says. If foods you
crave are in the house, throw
them out. Ifyoucrave and eat
certain foods when youwatch
TV, youmight have to not
watch for awhile until you get
over the hump.

#2 THE EMO EATER
YOU’RE COMPELLED TO EAT
by emotional factorsthathave
nothing todowith food itself.
Thebrakes might fail because
youhad abad dayatworkora
fight with your spouse, or your
team’s best pitcher justblew
outan elbow in the middle of
the pennantrace.

“Some of us handle our emo-
tionsjustfine, and then some
negative event comesup and
we gooff,” Dr. Church says. “It
could bedrinking, smoking,
oreating,” or some combi-
nation. Alcohol, for example,
reducesyour inhibitions to
everythingelse, especially
food.

THE FIX:

“KNOW YOUR TRIGGERS,”
Dr. Church says. If they’re not
immediately obvious, he says,
“nexttimeyougoonabender
and eatapintofice cream, sit

downrightafterward and
writedown what’s upsetting
you, as specificallyas possible.
Unpeel the onion.”

John Oldham, anIT guy
from Topeka, Kansas, who
lost, asunbelievable asit
sounds, 230 pounds on Natu-
rally Slim, the corporate pro-
gram that Dr. Church helped
design, says he unpeeled the
oniontodiscover thathisdis-
appointmentwith his ex-wife
was driving much of his out-
of-control eating. “I stopped
giving control to her,” he says.

Trainyourselftoputtime
betweenthe triggeringevent
andyourreactiontoit. “You're
heading for the refrigerator
and you tell yourself, ‘Can
Iwaitten minutes beforeI
dothat?’” Dr. Church says.

“‘And then ten minutes after
that?’”

Deal with anxiety-produc-

ing (and eating-triggering)
emotional issues head-on
withsomekind of talk ther-
apy. And cope with their
physical manifestations by
drawing from the same menu
of mind-body techniques
thata Craver mightuse—for
instance, mindful meditation
ordeep-breathingexercises.
Anothersolutionistofind an
activity that makesyoufeel
better but doesn’tinvolve food.

“Goforawalkorbikerideto
clearyour head,” says Martin.

“That can prevent this spiral of
mood.”

#3 THE GRAZER

AT WORK, YOU'RE THE GUY
with the bowl of nuts or M&M’s
onhisdeskwhoalways seems
tobenibbling on something.
Intheevening, Martin says,
youmightsitdowntowatch TV

“The best exercise program is one that
leaves you feeling energized, like you
can’t wait to get back out there and hit it
again.” —Timothy Church, M.D., Ph.D.

withabagofchipsand end up
eatingthe wholebag.

THE FIX:

MARTIN CALLS THIS GUY THE

“passive overconsumer,” and
thelabel pointstothe solution.
Youneedtobecomean “active”
or “mindful” eater by planning
meal schedules, includingany
snacksyouneed tokeephun-
gerincheck. Thenyouhaveto
sticktothem. If you're going to
eaticecream, “putascoopina
bowland put the cartonbackin
the freezer,” Martin says.

Bryan McCullough,aDal-
lasvideo producerwholost9o
poundson Dr. Church’s pro-
gram, says, “A chocolate-chip
cookiewillalways sound good
tome, butI knowifTcanhave
oneaftermylunch,Idon’t
havetoscarfupthe cookies
thatsomeone mightbringto
theoffice.” Oldham relies on
smartphone-driven food logs
and fitnessapps. “Itrackevery-
thing.”

Mindful eatingbeginswith
anaccurate assessment of
your hunger. “Clients will tell
me, ‘Tdidn’trealize Iwaseating




Study participant Patrick Van Duzee in the metabolic chamber, where machines monitor the air and calculate
calories burned (above); Christopher Sanchez, a volunteer, undergoing abioelectrical analysis to find
body-fat percentage (left).

whenIwasn’tevenhungry,”
Dr. Church says. “Butifyou’re
hungry, youshould eat. If you
don’t, there’sagood chance
you’ll overcompensate at your
nextmeal.”

Justlike the pseudo Craver,
Dr. Churchsays, the Grazercan
oftenbe satisfied after he sub-
stitutes alow-calorie snacklike
abunch of carrots or sodawater
forthe old high-calorie go-to.

Butwhenyouaresitting
downtoareal meal, Martin
adds, it’simportant to focus on
and enjoy the food whileyou're
eatingit. “Wetrain peopletobe
mindful ofthefactthatthey’re
sittingdowntoeatand onlyto
eat,nottoalsowatch TVorread
abook,” hesays.

#4 THE LATE-NIGHT
LOADER
FOR MOST OF THE DAY,
you're uninterested in food.
Youskipbreakfastand havea
lightlunch. But then at night,
youstarteating. Firstthere’s
alargedinner. The dishesare

barely cleared away before
you're snacking on high-
calorie autopilot.
“Thisback-loading of cal-
oriesreally does seemto
predispose people to be over-
weight or obese,” Martin says.

It’s more than amath problem.

Human physiologyiswired
tosleep atnight, and prelim-
inaryevidenceindicatesthat
it’sbetterto eat our food early
inthedayand nottoeat much
atallintheevening. That’s
why your body temperature
and metabolic rate fall.
Researcher Courtney Peter-
son, Ph.D.,whoearned her
doctorate in physics from
Harvard before movingto
Pennington to study nutri-
tion, hasjust completed two
groundbreaking studies on
meal timing. Her findings
showthatlate-nighteating
disruptsinsulin sensitivity,
raises blood pressure, and
decreases fatburning. “We
think thateatinglater at
night causesyourbody’s
clockstobeindifferenttime

zones, getting conflicting sig-
nals about whether or notto
revup metabolism,” she says.
Inone of her studies, sub-
jectsateall three daily meals

between 8:004A.M. and 2:00 P.M.

Early results showed that they
burned more fatand feltless
hungrythan acontrol group
eating meals on anormal
schedule. Peterson says the
firstgroup’s biggest complaint
was feeling too full on the com-
pressed schedule, not feeling
famished at nighttime.
Onealumnus of the study,
Jeff Coslan, from Indepen-
dence, Louisiana, says he
dreaded that overstuffed
feelingeatingdinnerinthe
early afternoon, but atthe
end of the five-week test run,
he’dlostweight and all of his
numbers—blood sugar, blood
pressure, lipids—had signifi-
cantly improved.
Evenyourgrandparents
wouldn’t consider having din-
ner earlier than 4:00 p.m. But
ifthe final research shows the
sameresults, thereisapracti-

calimplication: Eatdinneras
earlyasyoucan, before insulin
sensitivity clocks out. “It’s
ironic thatwe’ve focused so
longonwhetherit’sgood or
bad to skip breakfast,” Peter-
sonsays. “Dinner,and when
youeatit, maybe the most
important meal of the day.”

THE FIX:

» PLAN EARLY MEALS: Work out
ameal schedule that ends
with dinner by 7:00 P.M.

> FIND REPLAGEMENT ACTIVITIES:
Until you're familiar with
this new feeding pattern,
look for ways to keep your-
self busy that don’t involve
food and drink—working
out, for example.

» GET YOUR Z'S: Limit the late
nights and you’ll cut down
on the opportunities to
ruin your eating strategies.
That’s especially important,
if more challenging, to do
on weekend nights, when
most people overindulge.

» FRONT-LOAD YOUR DIET: Eat
breakfast like a king, lunch
like a prince, and dinner
like a pauper.

» SLOW DOWN: It takes roughly
20 minutes for a full stom-
ach to tell the brain to stop
eating. Only by eating slowly
will you give that feeling of
satiety a chance to catch up.

#5 THE SWEET-SEEKING
MISSILE

YOU’VE PROBABLY HEARD
thatsugarisuniquely damag-
ingtoyour metabolism, your
waistline, and your overall
health. Andyetyoujustcan’t
stopyourself. It’slikeyou're
addicted to the white powder.
This “lonegunman” theory
that puts sugar at the center of
everything that’sgone wrong
with our diet sounds convinc-
ing,anditcertainlysellsalot
ofbooks. Butso far, the evi-
denceisunderwhelmingthat




sugarismuch oranyworse
thanother refined carbslike
white flour. However, since
somany ofthe junk calories
we consume are in the form of
sugar, itdeserves its newfound
status as public-health enemy
number one. (Solong, saturat-
edfat.)

THE FIX:

» DODGE STEALTH SUGAR: Many
processed foods have added
sugar. The obvious strategy is
to read nutrition labels. But
it only works if you know the
many names for hidden sugar.
They include: agave nectar,
barley malt syrup, caramel,

corn syrup, dextrose, fructose,

galactose,

glucose, high-fructose corn
syrup, honey, lactose,
maltose, maple syrup,
molasses, sucrose.

> AVOID SUGARY DRINKS: They
pack adouble punch—the
calories themselves and the
fact that the body doesn’t
register fullness from liquids
asreadily as it does from solid
food. Martin, Carmichael,
and John Apolzan, Ph.D., are
working together to measure
that satiety difference neu-
rologically, feeding subjects
either sugary taffy or a sugary
liquid and then comparing
their fMRIs when they look
at images of various foods
afterward.

» RETRAIN YOUR TASTE BUDS: Eat
more whole foods, Martin
says, and fewer processed
foods. You'll be cutting down
on added sugar and calories.

“Icall it weight loss through
theback door,” he says. An
excellent first step: If you're
asnacker at work, trade the
candy and doughnuts for raw
vegetables and fruit—besides
being healthy, the fruit will
appease the sweet tooth.

> GO ON A LOW-CARB PLAN: If
your doctor tells you your
blood-sugar level is on the

high side (often after an
above-normal hemoglobin
A1C test result), going on
alow-carb diet may help.
Avoid the “whites” (sugar,
flour, bread, etc.) and load
up on protein—one gram
per pound of your goal body
weight—and healthy fats.

#6 THE REGAINER

EVEN THE MOST DEDICATED
dieters struggle to maintain
their new, lower weight once
the motivation wears offand
the hunger kicksin. Long-
term weight-loss studies, in
fact, showadisturbing trend:
Around the six-month mark,
justabout everybody stops

losing weight and startsto put

the pounds back on.

The problem isthatyour
weight-reduced bodyiswired
differently. Youburn fewer
calories, and thankstolower
levelsofleptin, asatiety hor-
mone, youwanttoeat more.

“It’slike you have aspring pull-

ingyouback toyour original
weight,” Ravussin says.

THEFIX:

WHILE EXERCISE TYPICALLY
plays asmall role in weight
loss, it’samajor factorin
weight-loss maintenance.
Dr.Church and Martin have
published a new study that
suggeststhatyour body needs
physical activity to get your
appetite to matchup with
your energyexpenditure.
“Exerciseisasafetyvalve,”
Dr. Church says. “If eating or
noteatingan extra 200 calo-
ries every day makes the dif-

ference between maintaining

ahealthyweight and regain-
ingit, then burningoff 1,000

caloriesaweek in the gym just

makesthe odds of pullingit
off that much greater.”

Dr. Church’s studies show
thatdoingboth cardioand
strength trainingisbetter
than doingeither one alone.
Endurance exercise burns
lots of calories while you're

doingit, and liftingincreases,
oratleast maintains, muscle
mass. The combination helps
clear sugarand fattyacids
fromyourbloodstream, either
by using them for energy or

by storing glucose in muscles
while you recover from your
workouts.

> KEEP A FOOD DIARY: Exercise
is just part of the solution.
Sometimes you have to
inventory all lifestyle ele-
ments, including diet. “For
alot of people, food diaries
are often more trouble than
they’re worth,” Church
says. “But for the guy who
keeps regaining, it’s super-
important. He’s got to find
out where he’s going wrong.”

#7 THE CLUELESS
COMPENSATOR
DR. CHURCHAND MARTIN
are publishing anew study
withastartling conclusion.
Study subjects who exercised
alot (220 minutes aweek
onatreadmill whilebeing
watched like hawks by the
Pennington staff) didn’tlose
any more weightthan people
who exercised about halfas
much. The study authors
used some fancylab science
(the “doublylabeled water”
technique to measure energy
intake and expenditure; don’t
ask!) toarrive atasimple find-
ing. People who exercise alot
feel thatthey’ve “earned” the
rightto eat significantly more
calories. Sorry, itdoesn’t work
thatway.

THE FIX:

» DON'T OVERESTIMATE YOUR
BURN: At rest, your body
burns about one calorie per
kilogram of body weight
per hour, or 91 calories for
a200-pound guy. Run five
miles in an hour and you
burn an extra 686 calo-
ries, which sounds like a
lot until you realize it’s the
equivalent of alarge slice of

cheesecake, which you can
inhale in less time than it
takes to change out of your
sweaty running gear.

» AVOID THE WORKOUT/VEG-OUT
CYCLE: Your awesome work-
out can have a pernicious
side effect that has nothing
to do with food. If you're
so tired afterward that you
move less than usual for the
next day or two, you're lucky
if you break even on calo-
riesin and out. “The best
exercise program,” says Dr.
Church, “is one that leaves
you feeling energized, like
you can’t wait to get back out
there and hit it again.”

» GET YOUR METABOLISM IN
ORDER: Dr. Church and Mar-
tin have found that subjects
with high blood sugar and
impaired insulin response
were three times as likely
to overeat after a workout.
Their working theory is that
they burn a higher per-
centage of carbs when they
exercise, causing adrop in
blood sugar, which in turn

increases appetite. However,

over time, a steady program
of moderate, sub-max
workouts can improve your
insulin sensitivity. When
insulin is more responsive,
you have less circulating
blood glucose, burn a higher
percentage of fat for energy,
and feel less postworkout
hunger. Win, win, win!

> STOP LOOKING FOR A REWARD:
The subjects in the
Church-Martin study who
thought they deserved a
bonus for a hard workout
were more likely to com-
pensate with calories they
couldn’t afford. Youaren’ta
child; you don’t need a treat
for taking your booster shot
like a big boy. Exercise for
its own sake, not for the
chocolate- chip Clif Bar
you’ll give yourself when it’s
over.m
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