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Seafood Choices: Benefits

* Fetus
Duration of gestation & Birth weight +?

 Infant/Child
Visual acuity and sensory motor development ++
Cognitive development ++

Sleep patterns +

Allergy/Asthma 0O

ADHD O

IOM, 2006 3



Harvard School of Public Health

Fish Intake, Contaminants, and Human Health
Evaluating the Risks and the Benefits

Dariush Mozaffarian, MD, DrPH Context Fish (finfish or shellfish) may have health benefits and also contain con-
Eric B. Rimm, SeD taminants, resulting in confusion over the role of fish consumption in a healthy diet.

INCE THE PUBLICATION OF plo- Evidence Acquisition We searched MEDLINE, governmental reports, and meta-
dbalicotmtnnlomonloct ittt bad o ettt T

“Modest fish consumption (e.g., 1-2 servings per wk),
especially species higher in [EPA and DHA], reduces risk of

coronary death by 36% and total mortality by 17%.... Intake of
250 mg/d of EPA and DHA appears sufficient for primary
protection.”

JAMA 2006; 296(15): 1885-1899.

ents.”" DHAalso appears importantfor  are not clearly established; methylmercury may modestly decrease the cardiovascular
neurodevelopment during gestationand  benefits of fish intake. A variety of seafood should be consumed: individuals with very
infancy.?*® Conversely, concern has  high consumption (=5 servings/wk) should limit intake of species highest in mercury
arisen over |

=t 120,000 lives saved each year !!!

species.
seemingly ¢ oTTCTUST OT T AT U ATTTOTIE @ TINE STTeng
risks and benefits of fish intake. result-  ©f the evidence and the potential magnitudes of effect, the benefits of fish intake ex-
’ ceed the potential risks. For women of childbearing age, benefits of modest fish in-
take, excepting a few selected species, also outweigh risks.

JAMA. 2006;296:1885-1899 WWW.jama.com
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ing in controversy and confusion over
the role of fish consumption in a healthy
diet.” To elucidate the relative risks




Rush Institute for Healthy Aging

e Six year follow-up of subj&% yrs of age)

e Subjects (3,718) that consumed fish:
— 1 meal/week had 10% slower cognitive decl
— 2 meals/week had 13% slower cognitive de

Morris et al. 2005. Fish consumption and cognitiv
decline with age in a large community. Arch.
Neurology. 62: 1-5.



Dietary Recommendations

National Academy of Sciences (NAS) - 2002
— EPA + DHA = 140 mg/d (nursing/pregnant)
Dietary Guidelines for Americans -204.0

— 8-12 oz fish/wk (EPA + DHA = 250 mg/d)

American Heart Association (AHA)

— 2 servings (2-3 oz per serving) of fatty fish/week

— EPA + DHA = 1,000 mg/d (heart disease
patients)
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Effects of Fish on Omega-3 Status
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Mercury

Crosses placenta; Enters breast milk

Clearance from body ~1 year

Risk to fetuses and infants exposed atihigh
levels incl. abnormalities iIn memory;,
attention, and language skills

FDA's Action Level (AL) = 1,000 ppb
EPA’s RID is 20-25% of the FDA's AL



NHANES (1999-2002) - Mercury

® 5.7% of U.S. women (16-49 yrs.) have
levels of mercury in their blood
exceeds the RfD (>5.8 ug/L)

CDC. 2004.




NHANES Blood Mercury Levels

The BMDL

from Faroe @ =—=_p

Island study
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EPA Projection

» 10% (~400,000 babies%e 4 million
born annually) may be exposedto
excessive mercury when in the w

Mahaffey, EPA 2005
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Mercury Toxicity in Adults

Patients living in San Francisco
Consumers of higher Hg fish

Symptoms including fatigue, headache,
decreased memory, decreased
concentration, muscle and joint pain

Symptoms gone after diet change

Hightower and Moore, 2003
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Mercury and CHD
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Quintiles of serum DHA+DPA (% of fatty acids) 15



Mercury Residues - Swordfish
Size (Ibs) $ﬁ{v (ppb)

100-150 650
150-200 845
200-250 851
250-300 926
300-400 1636

Unpublished, Sustainable Seafood Forum, 20
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Selenium

“‘Many....imagine that selenium “protects’
against mercury toxicity.... Selenium is,not a
‘tonic’ that counteracts some undefined toxic
mechanism of mercury....selenium is the
target of mercury toxicity.” N. Ralston, 2091
(personal communication)

EXxciting research but at the rodent level
Fate of mercuro-seleno complex?
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PCBs

O

Cross placenta; enter breast milk
6-yr to clear from the body
Infants exposed at high levels:

nave altered postnatal development, lower,
nirth weight, smaller head circumference,

poorer short-term memory

Safe, 1992; EPA/823-R-93-003, 1993



Farmed salmon...risk?

From eating 8 oz of farmed salmon every
week for 70 years (13x currentrate)

— Cancer risk increases by 4 in 100,000
(current cancer rate is 25,000 in 100,000)

— For 300 million people, this is an
estimated12,000 cancers over 70 years



Deep Water Horizon-BP Oil Spill

NOAA, FDA, State Agencies tested crab,
finfish, oysters, and shrimp for agents:

— Dioctyl sodium sulfate (dispersant)

— Polycyclic aromatic hydrocarbons

1,730 samples — 13 positive DOSS but
well below the 100 ppm limit for finfisk

and 500 ppm limit for shrimp, crab and
oysters
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\FishAdvisories




Possible Options for Advising
Sensitive Populations

No recommendation

. Recommend seafood consumptionwith,no
further advice

. Recommend avoidance of higher mercuny
species

. Recommend consumption of 8-12 oz/wk of
seafood; while avoiding higher mercury
species; and including species that provide
omega-3 fatty acids

22



Option 2 — Recommend seafood

consumption with no further advice

e How will this option affect mercury and
omega-3 fatty acids (EPA & DH
Intake?




U.S. Fish Consumption - 2009

e Shrimp N.l Ibs/person
e Canned Tuna 5
.5

e Salmon 2\0
e Pollock 1

o Tilapia 1.2
o Catfish 0.9
e Crab 0.6
e Cod 0.4
o Flatfish 0.4
e Clams 0.4

Per capita 15.8
NFI, 2010 24
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FoA U.S. Food and Drug Administration L
L | L
Option 3 - Advice For Women Who Are Pregnant, Or
Who Might Become Pregnant, and Nursing Mothers,

About Avoiding Harm To Your Baby. Or Young Child
From Mercury in Fish

Do not eat Shark, Swordfish, King Mackereler
Tilefish

Eat up to 12 oz (2 average meals) of a variety of
fish and shellfish that are lower in mercury.

For recreationally-caught fish....check local
advisory.

Eat up to 6 oz of Albacore/white tuna per week

FDA/EPA, 2004


http://www.fda.gov/default.htm
http://www.hhs.gov/
http://www.fda.gov/default.htm
http://www.fda.gov/default.htm
http://www.hhs.gov/

Option 4 —Recommend seafood
consumption along with mercury
and omega-3 fa advice

“...If pregnant women were to ...
replace fish high in mercury with fish
low In mercury [and higher in omega-3
fatty acids], cognitive development
benefits...could be achieved with
virtually no nutritional losses.”

Harvard School of Public Health
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YouTube Introduction
Wallet Card
iPhone Application

Mobile Websites
* In Englizh
* En E=pariol

Commercial Fish Advisories
* In English
* En E=pariol
s Kosher

Risks from Contaminants
Health Benefits

How to Clean Fish (Wideo)
Purdue Research

Contact Us

PURDU

I VERSITY

Fish4Health.net

Zhoose a State from the map or select one from the list to view local fish consumption adwice.

—-Choose a State—- [GGI

53,433

Other Sites:

AquaNIC




www.fish4health.net Wallet Card

Why Eat Fish?

Pregnant or nursing women
who eat fish that is high in
omega-3 fatty acids will
pass these nutrients Lo their
bables and support healthy
brain and eye development

How Much Fish to Eat?

Heath experts recommend
that women cat 8-12 ounces/
week and children (ages 2-6)
eat 2 ounces/week, Three
ounces of fish s about the
size of 3 deck of cards

Before Eating Fish
That You Catch

Check with your State's
Health Department for »
figh CoOnsuMPLIon dCvisory
for locally caught fish and
avold eating highly contam-
nated fish, Visit our website

Do Not Eat Raw Fish

When pregnant, dvoed
eating raw oysters, raw
fish (sushi) or refrigerated
smoked fish, Do not feed
raw fish o infants or
chilgren,

Learn More

For more information
ploase visit our website:

fncfs purdue.¢

CR, Santerre, PH.D
Foods and Nutrition

Ju/fehdhealts

Purdue Universty

santerre@Ppurdue. ooy

Supported by:

(@It

B TADAN Y

Copvrght
Grapghics By 587 Winlocws
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Fish
for Your
Health"

(\

Advice for
Pregnant or Nursing
Women, Women Who
May Become Pregnant
& Children (2-6 years)

Justification

Why Eat Fish?

Fish providss many nutrients that ars
important for zood h=alth. Nutrisnts
includa: protain, vitamins (A, D). minerals
(iodine, calcium, iron, szlenivm). omeza-3
fatty acids (DHA and EPA) and
antioxidants (astaxanthin). Fish is
zenzrally lowsr in saturatagd fats than
meats. During pregnancy and nursing,
many of thess nutrients that the mother
consumeas are diractly sharad through the
placenta to the daveloping fatus or through
the milk to ths nursing infant. Ths omaza-
3 fatty acid, DHA, is important for
healthy brain and 2vz devalopment in

[,-.m e for Prognant or Nursing Women & Women Who May Become :‘n‘q‘.‘.r-']
Lowest Mercury Moderate Mercury High Mercury / PCB*
12 ounces per week 4 ounces per week Do Not Eat

catfah (farm raned) BASE (Saltwalter Dack e g

Best Choices babies.

Lowest in Mercury &
Highest in Healthy Fats

herring

mackere! (Atlantic, jack, chub
r3NDOW trout (farm raised)
<AIMOn (wid or farm ralsed
sarcines

whitefish

Eating as little as 6 ounces
per week of these fish
provides the recommended
amount of hoalthy omega-3
fatty acios

———————

buffaio fich
carp
freshwater perch

>
QO
Jock (Ambersack, Crevelle)
g mackere
roriin
ofange roughy
Whark
wih maciered (Gof of »
W
»u¥ of Mea

fresh of frozen)

Excessive mercury can pass through the placenta or mother’s milk and harm your baby. Do not eat fish from the high mercury
category, If you eat 4 ounces from the moderate category, dont eat any more fish from this category until the next week




Wallet Card Focus Groups - URI

“Our focus groups (4) indicated that it is what
consumers don’'t know about seafoad that
causes them to eat less seafood. In other
words, consumers are badly misinformed
about seafood, which causes them to be
worried about what to buy. What they liked
about your card Is that it is complete — it
covers many different kinds of species.”

--- Cathy Roheim, Professor

VAY



Seafood Restaurant Survey

Women (n=78) indicated that ifthey were
pregnant, they would do the following
based upon the wallet card:

92% would decrease their consumption ‘of
fish that is higher in mercury

/7% would increase their consumption of
fish that is higher in omega-3 fatty acids

83% said that they would use the card

30
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IPhone app Fish4Health

il Carrier = 10:14 AM il Carrier = 10:14 AM

Fish4Health™

Advice for Pregnant
or Nursing Women,
Women Who May
Become Pregnant &
Children (2-6 years)

Why Eat Fish?
How Much Fish to Eat?
Fish Consumption Advice

Before Eating Your Catch

Avoid Eating Raw Fish

ﬁ o F"’_T"' 'vvﬂ E

Home Fish Advice MyFish Recipes Learn More

Fish Consumption Advice

- Best Chmces
Fat 610 12 0 L pe

anest Mercury

Mnderate Mercury

High Mercury/PCB

>

Excessive mercury/PCE can pass through the
placenta or mother's milk and harm your baby.
Do not eat fish from the high mercury/PCE
category. If you eat 4 ounces from the moderate
category, don't eat any more fish from this
category until the next week.

& View All Fish

A — —/ el /4 -

Home Fish Advice MyFizh Recipes Learn More
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MyLog Seafood Calculator

il Carrier = 1:42 PM ==

Cancel Settings Save
Body Weight:

w kilograms

100

EPA + DHA Target Intake: (7]

500 mg/day

Display Units for Report:

grams

Daily Notifications:

il Carrier = 1:37 PM

Back List of Fish

Mackerel, Atlantic
Mackerel, Chub
o Mackerel, Spanish...
Mahi Mahi (Dolphin-...

Marlin

Monkfish

Mullet

4 - — vi4 3

Horme Fish Advice MyLog Recipes Learn More
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IPhone app Fish4Health

u_.. AT&T 3G 10:24 AM

Settings MyLog View Log

Seafood Eaten: 9 ounces/week

‘ |.Excellent |O
8 oz.

12 oz.

Daily EPA+DHA Intake: 65% of Target

Low ! 9

Target Intake

Daily Mercury Intake: 6% of Safety Limit

x_Safe ! O
Safety Limit
Exceeded Safety Limit: 1 day
Daily PCB Intake: 4% of Safety Limit
Safe | (7 )
Safety Limit
Exceeded Safety Limit: 1 day
4 o~ E @ ]
Home Fish Advice MyLog Recipes Learn More
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A5l BABBLE 25- 2011

/A% IPHONE APPS FOR PREGNANCY

2011

- readers’ choice
boSra

babble best week-by-week planning, health and giving birth games and tools what's your favorite?
organizing & fitness
nesting

Top 25 iPhone Apps For Pregnancy

: . . > aed wWant )
Congratulations, you're pregnant! Now what? Well, there's an app for : more? d O |

that. In addition to friends, family, and your doctor, your iPhone can :
be a great source of information. With everything from weekly : HC'_U_é""‘ the d ete CJ[
updates on how your baby is developing to fun apps that pimp your best apps .

. e ff,][ moms! » b O SI | ?
ultrasound (yes, seriously!), here are the best pregnancy apps | I
found on the market — Nina Cutter

@ Fish4Health

Write a caption,

PREVIOUS o ° NEXT you couk win,
3 Tweat

FISHAHEALTH'S RANKINGS %@ il

Fish for Your Health™ #2 Health and Fitness Get the Daily Babble.
FREE :

Advice for Pregnant
or Nursing Women,

Women Who May Pregnancy diet restrictions can be overwhelming
Become Pregnant & : .
Children (2-6 years) and confusing. Can | eat shrimp? Is salmon safe?
This app, developed by a scienfist from Purdue
University, sets the record straight and tells you
How Much Fish o Eat? what you can and cannot safely consume.
Fish4Health also allows you fo track your seafood
Fish Conumetian Acvios consumption in a journal 5o that you know exactly 1. Perfect OB Wheel »
Before Eating Your Catch how much omega-3 fatty acid. mercury, and PCB is

in your system.

Sign up today!

TOP 25 IPHOME AFPS FOR PREGMNANCY

giving birth

Why Eat Fish?

Avolid Eating Raw Fish . .
2_iContraction »

. po:ng

- 3. Stage 1»

4. Stork CC »




USDA, NIFA, NIFSI Grant

Partners: University of Rhode Island Sea Grant;
Aquarium of the Pacific; Washington State
Sea Grant; lllinois-Indiana Sea Grant; Florida

Department of

Test locally-im
mercury and o

Modify the wal

Health?

portant commercial fish for
mega-3 fatty acids

et card for 5 regions

Conduct educational intervention with 220
pregnant or nursing women from 5 regions
divided among 3 treatments: FDA/EPA
Advisory, wallet card, or wallet card with

added info



\Opﬁ@n 4 - Best

Recommendation for
Sensitive Popmations

e Women that are pregnant or nu
— eat 8-12 oz/wk of seafood
— avoid seafood that is higher in pollutan
— eat seafood that provides healthy nutrien




Why has seafood consumption

recently declined in the U.S.?

. Canned tuna, swordfish - mercury

. Farmed salmon — PCB controversy, and
production difficulties in Chile

. Gulf seafood — Imports, Katrina, BP oil'splll,
and reduced tourism

. General seafood consumption — economic
downturn, reduction in restaurant servings,
and confusion about contaminants
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