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The Johns Hopkins Center for a Livable Future

3 Interdisciplinary academic center at
the Johns Hopkins Bloomberg School
of Public Health

3 Education, research, policy, and
practice

3 Vision: a healthier, sustainable and
resilient food system for all

Image source: Johns Hopkins Center for a Livable Future. 4



Food + Planet

A A collective, visionary
501c3 founded by four
registered dietitians
with varied experience
In the food system

Aim: empower health
care professionals to be
leaders in sustainable
food systems

Vision: a science and practice of nutrition that honors nature as the
foundation of health through the four dimensions of sustainability

Sociocultural

Animal
Food Justice

Welfare
Standards ESovaraignty

Culturally Health
Appropriate Equity

Economic

|
Responsible Ethical Labor
Governance & Sourcing

Affordable Circular

Sustainable diets emerge from
agricultural practices that are in
harmony with the environment.

4 DIMENSIONS

Sustainable Diet
Framework

Food Options Economy

Sustainable diets support human
health through their quality,
diversity, safety and accessibility.

Image source: Vogliano, C., Geagan, K., Chou, S., Palmer, SHB0BL)LThe 4 dimensions of sustainable digtsfographic]. Empowering
nutrmon profess onals to advance sustai nable food systems [Whlte Pafmnli and PIaneRetrleved September 14, 2025, from
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Blue Foods and
Sustainable Foods

Four themes:

Sociocultural
Economic
Planetary
Nutrition

Sociocultural

3 Arich variety of blue foods are
culturally relevant and play a role in
traditional diets and medicine

3 Production can support indigenous,
smaltscale, local producers

3 .fdzS T22RaQ OSN&a
opportunity to explore delicious
diverse flavors and culinary
applications

Planetary

3 Blue foods, such as bivalves and se
vegetables, can improve water quali
and provide habitat

3 Well-managed production and harvest
of blue foods can support human

i A théalihéand plangt&Nakalt- 6 dzy R |

3 Replacing more carbeimtensive
animal food sources with blue foods
can reduce climate impact of diets

3 Many Americans already enjoy diverse¢ 3  Blue foods are an essential protein

options prepared in culturally
appropriate, affordable formats

3 Sustainable practices con support
long-term economic viability for
producers and boost community
resilience

3 Affordable formats (such as canned,

dried, or frozen) support access,
affordability, and convenience

Source: Food + Planet.

source for over three billion people

3 Blue foods are rich in micronutrients
and essential fatty acids, helping close
nutrient gaps

3 Blue foods are prominently featured in
a variety of dietary guidelines and
food-asmedicine frameworks



Learning Objectives

3 Define aquatic foods

3 Describe how aguatic foods are sourced

3 Explain five challenges in the aquatic foods sector

3 Explain three health benefits of consuming aquatic foods

3 Discuss the evidence about the health benefits of consuming aquatic foods

3 Gain confidence in providing advice and guidance on selection and preparation of aquatic foods






What Are Aquatic Foods?

Aquatic plants:Water
spinach; aquatica

Finfish:Mahi-mabhi,
tuna, swordfish, trout,
salmon, pollack, sardines

4& CrustaceansCrabs,

shrimp

/)? CephalopodsOctopus,
| squids

Other mollusksClams,
oysters, snails

Algae:Seaweed

Aquatic animalsinsects,
sea cucumbers

Source Golden, C., Koehn, Z., Shepon A., Passarelli, S., Free, C., Viana, D., Malthey H., Eunch J., G iizot cFIE,e.tN boer, E., Lynch, A., Kiellevold M., Bromage, S., Charlebois, P., Barange, M., Vannuccini, S., Cao, L.,
fSAa;/SNJZ Yo CKAf a0SRX {Naturersasmﬁcs . httDdj/dei. dighl ©103B/242 IR -yzdzN aK y AZyao
Image source: Food + Planet, used W|th permission. 9
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Per Capita Fish
and Seafood
Consumption,
2022

Fish and seafood consumption per capita, 2022
Data is inclusive of all fish species and major seafood commaodities, including crustaceans, cephalopods and
other mollusc species.
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Data source: Food and Agriculture Organization of the United Nations (2024) OurWorldinData.org/fish-and-overfishing | CC BY

Note: Data is based on per capita food supply at the consumer level, but does not account for food waste at the consumer level.
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Where Do Aguatic Foods Come From?

3 Capture fisheries
3 Caught in the wild with fishhooks, nets, or

pots

3 Aquaculture
3 Farmed in ponds, cages, pens, tanks

3 Marine

3

3

3
3
3

Oceans
Seas
Bays
Estuaries

Inland
3 Freshwater lakes, ponds, rivers, streams,

reservoirs

11



Production from
Capture Fisheries
and Agquaculture

WORLD FISHERIES AND AQUACULTURE PRODUCTION OF AQUATIC ANIMALS

MILLION TONNES

2022
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Image source: FAO. ?202!4 ure 1. World fisheries and aquaculture production of aquatic an{i@hist]. The state of world
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Marine Capture
Fisheries, Average
20181 2020

MARINE CAPTURE PRODUCTION, AVERAGE 2018-2020

A) BY COUNTRY

MILLION TONNES ‘

<0.25
0.25-1
1-2
2-4

W 4-6

M -6
No data

Image source: FAO. (ZOZE)QD re 9. Marine ca ture production, average 2P0[Chart]. The state of world fisheries and
aquaculture 2022. Toward: Iue transformati mod and Agriculture Organization of the United Nations.
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Smaller-Scale Capture Fisheries

3 Smaller fishing vessels
3 Shorter trips
3 Less capital and energy

3 Important for lowerincome countries
3 Contribute half of the global seafood harvest

3 Employ 90% of fishing sector

Image sources: Top, Lumwe, Festo. (n.d.). WorldFish. SIGR® 2.0https://flic.kr/p/2qyWCLT, Bottom, Microsoft Stock Images. 14
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Larger-Scale Capture Fisheries

3 Larger boats, travel further and stay out to
sea longer

3 More technology and energy

3 Include catcheprocessor vessels

15

Image source: NOAA. (2010). A full cod end of the trawl on dik
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A. Dredge B. Longline

COm o i (Raking the seabed floor) (Baited hooks trailing boat)
Commercial
Fish ng b 4 ,
Techniques SNCIew
S A
C. Pots and traps D. Purse seine
(For crustaceans) (For schools of fish)

-8
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Aquaculture

R T s e,

g "‘#LW;-#T gl

3 Diverse in size,
scale, methods

3 Produces 52% of all § , ’_
seafood available 4 DR L T = wtear
for consumption ' ' 5% »

3 Predicted to rise to
62% by 2030

Image sources: Left, courtesy of Dave Love, Johns Hopkins Bloomberg School of Public Health; Center and right, Shutterstock. 17



Agquaculture
Production by
Country, 2022

Aquaculture production, 2022

Aquaculture is the farming of aquatic organisms including fish, molluscs, crustaceans and aquatic plants.

Aquaculture production specifically refers to output from aquaculture activities, which are designated for final
harvest for consumption.

Nodata Ot 5,000 t 10,000t 50,000t 100,000t 500,000t 1 milliont 5 milliont 10 million t 50 million t
I ‘ I I [

Data source: Food and Agriculture Organization of the United Nations (FAO), via World Bank (2025)
OurWorldinData.org/fish-and-overfishing | CC BY
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Aguaculture in the United States

3 Small compared to Asia but growing
rapidly

3 Valued at almost $2 billion (2023)

3 Top production: Mississippi, Washington,
Louisiana, Florida, Alabama

3 Species include catfish, oysters, trout,
tilapia, clams, Atlantic salmon, kelp

Sources: USDA National Agriculture Statistics Service. (20242 2023 Census of aquattuituievw.na e/inde}BMYA National Agriculture
Statistics Service. (2024). USDA releases the 2023 census of aquacultureéssitsyww.nass.usda.g e 4/196 4.
Image is from NOAA Fisheries/Jordan Hollarsmith. 19
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Cell-Based
Seafood
Production

Image source: Johns Hopkins Center for a Livable Future.

Multiply cells

Cells grow
on scaffold
to form
muscle cells

Cells are
stimulated
(“excercised”) to
increase protein

Shred muscle
fibers, add
vitamins,
flavor,
minerals

End food product

Sources: Food and Agriculture Organization of the United Nations. (2022)pros and cons of celltured seafoodhtips//openknowledge.fao.orgiserver/api/core/bitstreams/a6a 1feB 68-47 9¢-
b14358cbadd095e 7/content
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Section B: Sustainability Challenges
In the Seafood Sector
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Governance of vast oceans
Globalization and trade

Mislabeling, fraud, food
safety

lllegal fishing,
bycatch/discards

Image sources: Top, Shutterstock. Bottom, NOAA/Allen M. Shimada.

Sustainability Challenges in the Seafood Sector

Occupational health
and human trafficking

Aquaculture challenges

Climate and Water
Impacts

Microplastic pollution
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Why Aquatic Resource Governance Is Complex

3 Oceans are interconnected and cover 70% of the planet

3 .S@2yYR Hnan YIrdziAOFE YAfSa FTNRY | yIFIGA2yQa O
everyone (and no one)

3 Fish stocks migrate and some have higher rates of overfishing or illegal fishing, making manager
difficult

3 Inland and marine aquaculture can involve many resource users and pose resource conflict
challenges

Souroe NOAA Flsherles (20]FZ}:h stock assessment 101 series: PlarIData reqwred for assessmg u.s. flsh st(i‘dMonaI)
R A 04aa.do atu Q Q a | RAa -aata-red ei-d all] Q
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Global Seafood
Trade

- qf‘""“d Iceland Faroe

2,509 ’ - 45
553 1,69 K 228
¥ S
Morocco
Mexico
Vietnam
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Peru
Argentina
Chile
500 e .
——— Seafood trade value (USD million) Exporting country  * Figure just below the minimum requirement for showing a trade flow
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Mislabeling,
Fraud, and
Traceability

20 @ Whiteleg shrimp->Giant tiger prawn

Pacific salmon®-> Atlantic salmon

@
15

Blue crab->Blue swimming crab

Cod*>Saithe

Atlantic salmon->Rainbow trout
Pacific cod->Atlantic cod

Tuna*->Escolar
4

5 /Yellowfin tuna->Bigeye tuna
@ Cod*->Haddock

/Tilapia—> Striped catfish

Mislabeled apparent consumption (1000 tonnes)

0% 20% 40% 60%
Mislabeling rate

Fig. 1. Mislabeling and apparent consumption for the US seafood supply.
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Image source: Kroetz, K., Luque, G. M., Gephart, J. A., Jardine, S. L., Lee, P., Chicojay Moore, K., Cole, C., Sté&irboudat, £. J. (202@igure 1. Mislabeling and
apparent consumption for the US seafood su palkart]. Conseq uences of seafood mislabe ing for marine populauons and fisheries managreoveredings of the
.https //d0i.org/10.107 3/pnas. 2003741117
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Discards and Unreported Catch in Marine Fisheries:

lllegal, Unreported, Unregulated (IUU)

140 -
120 | Discards
= |
FIGURE 2 Total global reconstructed _5 100 - Unreported landings
catches (Pauly & Zeller, 2016a,c), separated — ]
into reported landings (data reported by é 80 “
FAO on behalf of member countries), -S 60 -
unreported landings and estimated discards © ]
(both as estimated by individual country- O 40 -

specific catch reconstructions). Here, all

data have been updated to 2014. Note 20
that, in line with Zeller et al. (2016), these
data exclude marine mammals, reptiles

and plant material, as well as all freshwater 1950 1960 1970 1980 1990 2000 2010
catches Year

Image source: Zeller, D., Cashion, T., Palomares, M., & Pauly, D. 26178 2. Total global reconstructed catches separated into reported landings, unreported landings and estimated
discarddChart]. Global marine fisheries discards: A synthesis of reconstructedRisteand Fisherie8(2), 3®;39. https://doi.org/10.1111/faf 12233 28
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Discarded Seafood: Bycatch

Images source: Shutterstock.



Human Rights
Abuses: Closely
Tied to lllegal,
Unreported, and
Unregulated
Fishing

of18 montpsi Associated Press journalists located men held in
d ships and stalked refrigerated trucks to expose the abusive
factices of the fishing industry in Southeast Asia. The reporters’ dogged effort

“led to the release of more than 2,000 slaves and traced the seafood they caught
o supermarkets and pet food providers across the U.S. For this investigation, AP
as won the 2016 Pulitzjnr’rizc for Public Service. The articles are presented
here in their entirety.

) W WINNER

%, ¥ 2016 Pulitzer Prize for Public Service >

Image source: Screenshot of Mendoza, M., McDowell, R., Htusan, E., & Mason, M.AROltve stigation: Are slaves catching
the fish you buyThe Associated Pregsips://apnews.com/generanewsb9e0fc7155014ba78e07f1a022d90389 30
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Occupational Health and Safety

Estimated 61 million people employec
in aquatic foods sector

3 65% capture fisheries

3 35% aquaculture

-
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Source FAO. (2024Blue transformation in actiaFood and Agriculture Organization of the United Natidnins://doi.org/10.4060/cd0683en
Image source: Shutterstock.



https://doi.org/10.4060/cd0683en

Challenges Specific to Aquaculture

3 Sourcing of fish feed

3 Antimicrobial use and risk of resistance
3 [Escapes

3 Sea lice

3 Nutrient contamination and water quality

Image source: Shutterstock. 32
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An tl m |C ro b | al U S e Open-cage system in Baltic Sea fish farms
In Aquaculture

Juvenile fish
Juvenile fish are
introduced into the
farm

Antibiotics
Antibiotics are added
and mixed with fish
feed as medicated
feed

\ Fish feed /

Fish waste
Fish waste contains
uneaten feed and
medicated feed,

ts and fish

Figure 1. Baltic Sea fish farms use an open-cage system which allows free transfer of water
from the farms to the surrounding water and eventually to the sediments (adapted and
modified from Ocean Conservancy: Aquaculture).

Image source: Muziasari, W. (201B)gure 1. Baltic Sea fish farms use an systenfiChart]. In:impact of fish farming on antibiotic resistome and
mobile elements in Baltic Sea sedi ademic Dissertation]. University of Helsinki Division of Microbiology and Biotechnology.
-//helda.helsinkifi/server/api i eams/616b50f818a437d85c4c0d27439%98e/content 34
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Climate Change and Oceans
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Greenhouse Gas
Emissions per
Kilogram of
Seafood

Greenhouse gas emissions per kilogram of seafood
Based on a meta-analysis of data from 1690 fish farms and 1000 unique fishery records. Impacts are given in kilograms of carbon
dioxide-equivalents per kilogram of edible weight.

€8 Table Lt Chart

Flounder (wild) 20.31 kg
Lobster (wild) I 1944 kg
Other freshwater fish (farmed) | 18.91 kg
Shrimp (wild) IR 11.96 kg
Other marine fish (farmed) [N 116 kg
Bivalves (wild) I 114 kg
Tilapia (farmed) | 10.68 kg
Redfish, bass (wild) I, 9.91 kg
Jack fish (wild) IR .67 kg
Shrimp (farmed) |, 9.43 kg
Chicken 8.34 kg
Squid (wild) I 5.18 kg
Catfish (farmed) [N 777 ke
Tuna (wild) I 7.63 kg
Carp (farmed) [N 6.95 kg
Salmon, trout (wild) NG .88 kg
Milkfish (farmed) NI 6.43 kg
Trout (farmed) IR 541 kg
Cod, haddock (wild) NG .13 kg
Salmon (farmed) |GG 5 1 ke
Herring, sardines (wild) [INNEGN 5588 kg
Silver/bighead (farmed) [N : 51 kg
Bivalves (farmed) [N 1.4 kg
Seaweed (farmed) I 1.09 kg

Data source: Gephart et al. (2021). - Learn more about this data OurWorldinData.org/fish-and-overfishing | CC BY

Note: Includes on-farm and off-farm, but does not include post-farmgate emissions. This means it does not include impacts such as transport to retail, packaging, processing o, -
or cooking.

av

Image source: Ritchie, H., & Roser M. (2081¢enhouse gas emissions per kilogram of segffobdrt]. In:Fish and

Overfishing Our World in Datah ] jindata.org/gray ghee sea 37
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Greenhouse Gas Emissions Footprint of Top 10 Seafood Species

Consumed in the United States

3 LoweSt g ree n ho u Se gas bSockeye salmon canned - 37
emissions Sockeye salmon fresh - i

Sockeye salmon frozen = 47
Pollock frozen = 5.5
3 Canned, fresh, and wock rozen
6.6

frozen sockeye salmon  ,..ccamon o

Tuna fresh - 9.9

3 Frozen pollock Cod frozen 07
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- Catfish frozen - 16.2
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Image source: Love, D., Brown, M., Viglia, S., Asche, F., Fry, J., Garlock, T., Jenkins, L., Nguyen, L., Andersoner) EN@sbledf, R. (2025jigure 1b, Environmental impacts of the tbpaquatic food species in
the United States by production method and product fi@mart]. Environmental impacts and food loss and waste in the U.S. aquatic food Sg&ibai.Environmental Chandg¥o.
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Water Footprint of Top 10 Seafood Species Consumed in the

United States
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Atlantic salmon fresh = 196.5
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Catfish frozen - 533.6
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Image source: Love, D., Brown, M., Viglia, S., Asche, F., Fry, J., Garlock, T., Jenkins, L., Nguyen, L., Andersoner) EN@sbledf, R. (2025jigure 1c, Environmental impacts of the ipaquatic food species in
the United States by production method and product fi@mart]. Environmental impacts and food loss and waste in the U.S. aquatic food Sg&ibai.Environmental Chandg¥o.
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Microplastic Pollution in the Ocean

Microplastics Abundance in Eastern Tropical Pacific
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Discussiond 1

3 Based on the information presented, what questions do you have about seafood safety and the
aquatic food system?

3 Would this impact your seafood consumption recommendations?

3 What additional information would help inform your guidance?
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Section C: Aquatic Foods and Nutrition
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Health Benefits of Consuming Agquatic Foods

3 Reduce altause mortality
3 Improve heart health

3 Aid in absorption of nutrients from
other foods

3 Have benefits for cognitive
development

3 Improve birth outcomes

Image source: Shutterstock. 43



Nutritional Attributes of Aquatic Foods

3 Protein
3 Low in saturated fat and total fat

3 Natural source of longhain polyunsaturated
omegaa3 fatty acids
3 Eicosapentaenoic acid (EPA)
3 Docosahexaenoic acid (DHA)
3 Alphalinolenic acid (ALA): converted to EPA

and DHA

3 Micronutrients
3 Calcium, iron, zinc, vitamin A, vitamin B12

Source: Maire, E., Graham, N. A. J., MacNeil, M. A, Lam, V. W. Y., Robinson, J. P. W., Cheung, W. W. L., & Hitk§/iCraGu (@6t supply from global marine fisheries under climate change and overfishing.
Current BlologyBl(18) 41324138.e3https//dol.org/10.1016/i.cub.2021.06.067
Image source: Shutterstock. 44
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Omega 3 Long-Chain Polyunsaturated Fatty Acids (PUFAs) and

Cardiovascular Disease (CVD)

3 Mechanisms through which omegalongchain PUFAs could affect CVD outcomes
3 Changes in circulating blood lipids
3 Reduced blood pressure and systemic vascular resistance
3 Improved arterial wall compliance
3 Lower platelet aggregation, reduced endothelial cell dysfunction, and decreased plaque

inflammation
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Interpreting 3 2016 metaanalysis: Twelve prospective cohort studies with
- 672,389 participants and 57,641 deaths
Observational Partielp

Studies of Fish 3 Compared with the lowest category, the highest category of fisl
Intake intake was associated with abou6&o lower risk of alcause
mortality

3/ 2YLI NBR 6A0K YySOSNI O2y adzySN
per day was associated withl2% reduction in risk of total
death

3 Note:
3 Observational studies
3 Many nutritional and lifestyle factors associated with fish
consumption

Image source: Zhao, L., Sun, J., Yang, Y., Ma, X., Wang, Y., & Xiang, Fig{d@18) R elative risks of-alhuse mortality associated
with fish consumption (from seven studigShart]. Fish consumption and -alduse mortality: A metanalysis of cohort studies.

European Joumal of Clinical Nutritjot(2), 155161.https://doi.org/10.1038/ejcn.2015.72 46
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Associations Between Type of Fish and CVD for Each FiveGram

Increment in Consumption in the ORIGIN Study

No. of CVD HR Decreased : Increased P
Study events, % (95% CI) risk of CVD : risk of CVD value Om ega_3 fISh
High or moderate w-3 fish
Event
Total mortality 1877 0.96 (0.93-0.99) T oos High:Herring, mackerel, sable, salmon, tuna
Major CVD 2020 0.94 (0.92-0.97) - <001 (steak), and sardine
Composite 2674 0.96 (0.94-0.98) - <001 Moderate: Anchovy, bluefish, oyster, tuna
Low w-3 fish ; (can), salmon (can), and trout
Event Low:Bass, barramundi, bream, flathead,
Total mortality 1877 1.01 (0.96-1.06) — - 78 flounder, perch, snapper, octopus, sword
Major CVD 2020 1.03 (0.98-1.08) — 27 fish, tile fish, and shark
Composite 2674 1.02 (0.98-1.06) — . 40
Shellfish
Event 5 *Adjusted for age, sex, study center, BMI,
Total mortality 1877 1.01(0.93-1.10) - 76 education, smoking, physical activity,
Major CVD 2020 0.99 (0.91-1.07) - 72 alcohol intake, urban rural location,
Composite 2674 0.98 (0.92-1.05) — 53 diabetes, cancer, statin/antihypertension
‘ ‘ ; ‘ medication, intake of fruit, vegetables, red
08 0.9 1.0 11 meat, poultry, dairy and total energy

HR (95% Cl)

LYF3S a2dzNOSY ! RFLISR TNRY az2Klys 503 aSyidsSs | &3 585K3IMLLgE, Sawer L. yDiay, B.| Adz @, A StbafadilD, Ph, ibad Yy Swvarhimathan 455, KaurdML, Viagpakumarl k3, $ghbrk 45 DS 2 A St 32
+®3 DdzJGF T wdZ X tlw9I hodI ¢w! bRgirezhAsgocidtighRbetveeh Phed of fisly (@eSEtrémet) at @it abeveénts imthm outzome reduction with initial garintervention (ORIGIN) trigChart]. Associations of
fish consumption with risk of cardiovascular disease and mortality among individuals with or without vascular disease doomtr®.JAM A Intemal Medicind81(5), 63%649.https:/doi.org/10.1001/jamainternmed.2021.0036 47
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Consumption During Pregnancy: Benefits and Risks

Benefits Risks

5 Cognitive and language 3 Large predator

development fish can contain
high levels of
3 Lower risks of mercury, a
hypertension neurotoxin
3 Shark,
3 Reduced risk of swordfish,
preterm birth orange
roughy, some
3 Essential nutrients: types of tuna

iron, iodine, choline

Image source: Shutterstock. 48



Nutrient Diversity

Clams,
mussels, oysters

of Aquatic-Source
Foods

Aquatic mammals
Salmonids

Carps
Cephalopods
Beef

Lamb

Tilapia and
other cichlids

Crab, lobster,
crayfish, shrimp

Cods
Goat
Chicken

Pork

Omega-3  Vitamin Vitamin  Calcium lodine Iron Zinc
(DHA+EPA) A By

Per cent of recommended nutrient intake
0 50 100 or greater

Land food |

Aquatic food |

Fig.1|Nutrient diversity of aquaticanimal-sourcefoodsinrelation to
terrestrial animal-source foods.

Image source: Golden, C., et al. Fig. 1, Nutrient diversity of aquatic asduede foods in relation to temestrial animal

source foods [Chart]. Aquatic foods to nourish nations. Nature, 598, 3Abhtips://doi.org/10.1038/s4158€021-0391 71 49
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Top Five Aguatic Species Consumed in the United States

Species group

Primary origin

Primary production method

Shrimp Import (Asia) Farmed
Salmon Import (Canada, Chile, Norway) Farmed
Canned tuna Import (Pacific region) Wild caught
Tilapia Import (Asia, South America) Farmed
Catfish Import (Asia) / Domestic (Mississippi) Farmed
Alaska pollock Domestic (Alaska) Wild caught
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Micronutrient
Content Depends

Edible Porti

O n I e O rtl O n = %€ M sardine, whole fish
x M sardine, fillet
o 80 M Anchovy, whole fish
x>
© M Anchovy, fillet
8
£ 70 M Horse mackerel
- B Axillary seabream
g w0
c
7]
E 0
o 41
Q 40
@
1
B 30 27 o o7
£ 2 2
§ 20 = 17 .
(] 1
o 10 8 6 .. I ) I

3 3
2
0 I . . || [~ .

lodine Zinc Calcium Iron

Figure 1. Percent of recommended intake of selected minerals and trace elements for 100 g of
sardine (whole fish and fillet), anchovy (whole fish and fillet), horse mackerel, and axillary seabream.
Recommended Nutrient Intake (RNI) values from WHO are used (WHO, 1998).

Image source: Aakre, ., Bgkevoll, A., Chaira, J., Bouthir, F. Z, Frantzen, S., Kausland, A., & KjelevoldAigu¢20RBercent of recommended intake of selected minerals and
trace elements for 100 g of sardine (whole fish and f|Ilet) anchovy (whole fish and ﬁIIet) horse mackerel, and ablieayg€hart]. Variation in nutrient compositon of
seafood from North West Africa: implications for food and nutriion secufigods9(10), Article 10ttps //d 0i.0rg/10.339 0/food s9101 516 5 l
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Wild -Caught or Farmed Salmon: Does it Matter for Nutrition ?

:er:nngg Nutrients per 100g serving (raw) SZ\I/rIrI\OclJn
20.59 Protein 209
13 g Fat 60

0.3 mg Iron 0.8 mg

Data from USDRoodDataCentrahtips://fdc.nal.usda.gov/fooedetails/173686/nutrients hitps://fdc.nal.usda.gov/fooedetails/268444 1/nutrients 52
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Exploring Complexities: Seafood and Health Outcomes

3 Nutrition research is complicated!

3 Diversity of seafood types and form, including fish
oil supplements

3 Contribution of other dietary and lifestyle factors
3 Dietary substitutions

3 Shifts in other risk factors (such as statin use,
removal of trans fats) may be changing the risk
profile

Image source: Microsoft Stock Images. 53



Case Study 2



Section D: Agquatic Foods as Part of a
Healthy and Sustainable Diet
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Dietary Patterns and Healthy Eating Guidance

US Dietary Guidelines (2020) Compatible with other dietary guidance and patterns

3 Pregnancy and postpartum
3 8¢l2 ounces/week, high omega
3 sources (best choices list)

3 American Heart Association

3 American Diabetes Association

3 American Pediatric Association

3 Mediterranean

3 Dietary Approaches to Stop Hypertension (DASH)

3 MediterraneanDASH Intervention for Neurodegenerative

3 Children 6 months and older
3 2 servings/week (best choices

list) Delay (MIND)
3 Engage, Act, Transform (EABNcet Planetary Health
3 Adults 3 Fermentable Oligosaccharides, Disaccharides,
3 8c12 ounces/week or 2 Monosaccharides, and Polyols (FODMAP)

servings/week 5 Glutendree

Source: USDA & HHS (20m¢tary Gwdellnes for Amerlcans 2%!125(No 9th Ed|t|on DGA). Umted States Department of Agriculture & United States Department of Health and Human
Serviceshtips: lietaryguid ) a 1id e RS pd
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Choosing Lower Mercury Fish (EPA)

Best Choices

Good Choices

Anchowvy
Atlantic croaker
Atlantic mackerel
Black sea bass
Butterfish
Catfish

Clam

Cod

Crab

Crawfish
Flounder
Haddock

Hake

Herring

Lobster,
American and spiny

Mullet
Ovyster

Pacific chub
mackerel

Perch, freshwater
and ocean

Pickerel
Plaice
Pollock
Salmon
Sardine

Scallop

Shad

Shrimp

Skate

Smelt

Sole

Squid

Tilapia

Trout, freshwater

Tuna, canned light
(includes skipjack)

Whitefish
Whiting

Bluefish
Buffalofish
Carp

Chilean sea bass/
Patagonian toothfish

Grouper
Halibut

Mahi mahi/dolphinfish

Maonkfish

Rockfish

Sablefish
Sheepshead
Snapper

Spanish mackerel
Striped bass (ocean)

Tilefish
(Atlantic Ocean)

Tuna, albacore/
white tuna, canned
and fresh/frozen

Tuna, vellowfin
Weakfish/seatrout

White croaker/
Pacific croaker

Choices to Avoid HIGHEST MERCURY LEVELS

King mackerel
Marlin
Orange roughy

Shark
Swordfish

Tilefish
(Gulf of Mexico)

Tuna, bigeye

What about fish caught by family or friends? Check for f
fish. If there is no advisory, eat only one serving and no other fish that week. Some fish caught by family and friends, such as larger carp,
catfish, trout and perch, are more likely to have fish advisories due to mercury or other contaminants.

to tell you how often you can safely eat those

Image source: Adapted from US EPA. (2@BAFDA advice about eating fish and shellfish: for females who might become pregnant, are pregnant, are breastfeedirafilanerfor
United States Environmental Protection Ageriayps://www.fda.gov/media/102331/download 57
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Dietary Intakes
Compared to
Recommendations

Dietary Intakes Compared to Recommendations:
Percent of the U.S. Population Ages 1 and Older Who Are
Below and At or Above Each Dietary Goal

Intake At/Above Recommendation @ Intake Below Recommendation
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390 p—
=
g 8
®
g 70
EE 60
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o
sg ¥
g& 40 The center (0)
= g line is the
o5 30
- goal or limit.
g§< 20 For most, those
% 2 10 represented by
- the dark blue
0 section of the
,E,S 10 bars can
£ improve their
33 20 dietary pattern
3§ 30 by shifting
& £ toward the
°g 40 center line.
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+*NOTE: Recommended daily intake of whole grains is to be at least half of total grain consumption, and the limit for refined grains is to be no
more than half of total grain consumption.

Data Source: Analysis of What We Eat in America, NHANES 2013-2016, ages 1 and older, 2 days dietary intake data, weighted. Recommended
Intake Ranges: Healthy U.S.-Style Dietary Patterns (see Appendix 3).

Image source: DGA. (2021). Dietary intakes col A)ared to recommendations: percent of the U.S. population ages 1 and ofeelalvcaad at
or above each dietary godbietary Guidelines for 5.https://www dietaryguidelines.gov/sites/default/files/2021

mericans, 26202
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Optimizing Omega-3

3 Current recommendations: WHICH FISH IS THE RICHEST IN OMEGA-3s?

3 450c500 mg/day Academy of Nutrition and Dietetics (PER 4 OUNCE COOKED PORTION)
3 World Heath Organization (WHO) 250 mg/day

3 American Heart Association¢®B ounces of fatty o corm vt 1 5t 500 o
fish/week, preferably different types - i iines |anecaos Tein

mega-3s EPA and DHA per day

3 Ifat higher risk for cardiovascular disease: up to 1,00  sess.  see we T
mg/day often recommended v | e o

Sablefish (Black Cod) p k & Sor oye :

Mackerel (King) Shrim,
Salmon Sea Bass = b g unp
Atlantie. C A Oysters (Eastern) Scallops
E:;(}:;‘ ¢, Chinosk, Sauid ¥ v
TR Perch Tilapia
e Tilefish s Hagns
ardines »
Rockfish Tura (Yellowfin
(Atlantic & Pacific) Tuna (Albecore) una (Yellowfin)
Swordfish . Snapper
Walleye
Trout Tuna

{Skipjack, canned)

If you are not able to meet the omega-3 recommendation from seafood

then consider supplementing with omega-3 EPA + DHA capsules.

Image source: Seafood Nutrmon Partnershlp (ZOH\Z!)uch Fishis the Rlchest in Omég;é’ (Per 4 Ounce Cooked Porti@raphic].
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Diversify Seafood 2 Use lesseknown varieties,
such as:

Choices 3 Arctic char, lionfish,
cobia

3 Incorporate filter feeders
into menus
3 Qysters, mussels, clams,
and scallops

3 Fish does not have to be a
GOSYGSNI 2F (K
protein
3 In many countries, itis

consumed more like a
vegetable

Image source: Shutterstock. 60



