
The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

The	Evolu*on	of	Nutri*on	
Andrew	Shao,	IADSA	Chair	Scien*fic	Council		
	



The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

Evolu*on	of	the	science	of	
nutri*on	

April	27,	2016	



The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

Part	I:	The	Early	Days	



The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

Part	I:	The	Early	Days	

•  Public	health	challenges	
–  Communicable	disease,	short	life-span	
–  Overt	nutrient	deficiency	

•  Scien*fic	focus	
–  Discovery	of	vitamins	and	essen*al	minerals,	hunger	and	malnutri*on	

•  Basis	for	nutri*on	recommenda*ons	
–  Narrow	and	limited	basis	due	to	limited	data	and	understanding	

James	Lind	
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Early	nutri*on	

•  Focused	on	eradica*ng	diseases	of	
nutrient	deficiency	

•  Essen*al	nutrient	=	substance	that	
must	be	obtained	from	the	diet;	
absence	produces	symptoms	of	
deficiency	disease	

•  Term	“vitamins”	–	Derived	from	“vital	
amines”,	ini*ally	described	in	1912	by	
Casimir	Funk		
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Early	nutri*on	milestone:	
Discovery	of	vitamins	

Logic	prevails	

Eventually	scien.sts	iden.fy	the	specific	components	in	food	responsible	for	the	observed	effects	

“Trial	and	error”	approach	

Scien.sts	observe	that	diets	either	cure	disease	or	exacerbate	condi.ons	

Public	health	challenge/epidemic	

Inability	to	eradicate	common	challenges,	condi.ons	&	diseases	
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Nutrient	deficiency	diseases	

Commonly	known	nutrient	deficiency	diseases	 Nutrient	

Scurvy	 Vitamin	C	

Rickets	 Vitamin	D	

Blindness	 Vitamin	A	

Red	blood	cell	hemolysis	 Vitamin	E	

Bleeding	 Vitamin	K	

Beriberi	 Thiamin	

Pellegra	 Niacin	

Iron-deficiency	anemia	 Iron	

Goitre	 Iodine	
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Famous	vitamin	discoveries	

•  Early	emphasis	on	
discovery,	
isola*on,	structure	
and	mechanism	of	
ac*on		

Source:	www.nobelprize.org	
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Vitamin	C	

“Scurvy”	

•  Results	from	prolonged	vitamin	C	deficiency	had	
•  Origin	of	term	from	'scorbutus'	(La.n),	'scorbut'	(French),	and	'Skorbut'	(German)	

What	is	it?	

•  Common	problem	observed	in	sailors	in	17th	&	18th	centuries	
•  Characterized	by	swollen	gums,	poor	wound	healing,	joint	pain	

Link	to	
vitamin	C?	

• 1747,	trial	conducted	by	James	Lind	showed	lemons	and	oranges	treat	sailors	with	scurvy	
• 1928,	Albert	Szent-Györgyi	isolated	substance	from	adrenal	glands	he	called	'hexuronic	acid'	
• 1932,	Charles	Glen	King	isolated	vitamin	C	in	his	laboratory,	concluded	that	it	was	'hexuronic	acid'	
• Norman	Haworth	deduced	the	chemical	structure	of	vitamin	C	in	1933.	

Carpenter,	KJ	Ann	Nutr	Metab.	2012;61(3):259-64	
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Vitamin	D	

•  The	“sunshine”	vitamin	
•  Discovered	by	Elmer	McCollum	in	1922	
•  Responsible	for	the	cure	and	preven*on	of	rickets	
•  “Ac*ve”	(hormonal)	form	produced	normally	via	a	series	

of		steps	involving	the	skin,	liver	and	kidneys	

DeLuca,	HF	BoneKEy	Reports	3,	Ar*cle	number:	479	(2014)		
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Niacin	

•  Epidemic	of	pellagra	in	the	
southern	US	in	the	1920s	

•  Derma**s,	demen*a	
•  Disappeared	aher	for*fica*on	of	

flour	with	B	vitamins	

Tulchinsky,	TH	Public	Health	Reviews,	2010	Vol.	32,	No	1,	243-255	
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Basis	of	early	recommenda*ons	

•  First	ever	“dietary	standard”	passed	in	Britain:	Merchant	Seaman’s	Act	of	
1835	–	included	a	provision	for	limes	or	lemon	juice	in	the	ra*ons	of	
mercan*le	service	

•  1847:	Based	on	studying	the	Dutch	army	Mulder	recommended	100	g	
protein/day	for	ac*ve	laborer	and	60	g/day	for	sedentary	individuals	

•  Most	recommenda*ons	focused	on	energy	(in	form	of	protein	and	fat)	to	
support	manual	labor	and	military	

•  Shih	in	mid-1930’s	to	recommenda*ons	for	specific	foods	(meat,	milk,	
leafy	vegetables,	eggs,	organ	meats,	fish)	

Harper,	AE	Am	J	Clin	Nutr	1985:	41;	140	-	148	
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First	Recommended	Dietary	
Allowances	

•  In	US,	first	recommenda*ons	
developed	during	WW	II	by	
the	US	Na*onal	Academy	of	
Sciences	in	response	to	
nutri*onal	challenges	that	
might	affect	na*onal	defense	

•  First	official	Recommended	
Dietary	Allowances	
established	in	1941	for	
civilians	and	military	

•  RDAs	revised	every	5	–	10	
years	since	

Harper,	AE	J.	Nutr.	2003:	133;	3698–3702	

NRC = National Research Council, Washington, DC 
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First	Dietary	Guidelines	in	US	

•  1943,	USDA	introduced	a	
nutri*on	guide	promo*ng	
the	"Basic	7"	food	groups	to	
help	maintain	nutri*onal	
standards	under	war*me	
food	ra*oning	

•  Equal	emphasis	on	all	food	
groups	
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Part	II:	Present	Day	Nutri*on	
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Part	II:	Present	Day	Nutri*on	

•  Public	health	challenges	
–  Non-communicable	disease,	longer	life-span	
–  Sub-op*mal	nutrient	intake/status	and	issues	of	“excess”	
–  Limited	implementa*on	of	dietary	guidance	

•  Scien*fic	focus	
–  Substan*al	advances	in	the	e*ology	of	chronic	disease,	role	of	diet,	

lifestyle,	gene*c	background	
–  Beneficial	effects	of	non-essen*al	bioac*ve	food	components	

•  Basis	for	nutri*on	recommenda*ons	
–  Dietary	gaps	iden*fied	through	food	intake	surveys	
–  Systema*c	reviews,	chronic	disease	endpoints	

•  Food-based	dietary	guidance	
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Communicable	vs.	Non-
communicable:	A	transi*on	

Longer	life-
span,	

sedentary	
lifestyle,	

excess	energy	
intake	

Advances	in	
technology,	
medicine,	
nutri*on	

Agriculture,	
industry,	

transporta*
on,	

distribu*on	 Evolu*on	of	
society,	
homes,	

workplace	

Anjana,	RM	et	al.	Indian	J	Med	Res	133,	April	2011,	pp	369-380		
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Trends	in	communicable	disease	
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Life	expectancy	trends	

•  Z	
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Physical	ac*vity	trends	

•  US	Centers	for	
Disease	Control	and	
Preven*on:	
Decline	in	leisure	
physical	ac*vity	
levels		
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Impact	of	lifestyle	on	mortality		

•  Fundamental	
shih		from	
communicable	
disease	to	
lifestyle	as	the	
major	
contributor	to	
death	

Source:	Conover,	CJ	The	American	Health	Economy	Illustrated,	2012	
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Global	diabetes	trends	

NCD	Risk	Factor	Collabora*on	The	Lancet	2016;	387:	1513–30			
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Emergence	of	industry	

•  Significant	contribu*on	
to	dietary	intake	and	
food	consump*on	
behavior	

Source:	US	Centers	for	
Disease	Control	and	
Preven*on	
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Research	trends	

•  Increased	scien*fic	focus	on	diet	and	nutri*on	role	in	e*ology	of	chronic	
disease	

“Nutri*on”	OR	“Diet”	AND	“Chronic	disease”	=	10965	cita*ons	
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Understanding	metabolism	

•  Advances	in	cell	
and	molecular	
biology	and	
biochemistry	
allow	for	a	beser	
understanding	of	
macro	and	
micronutrient	
metabolism		

Source:	Globalhealthwatch.com	
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Understanding	mechanism	of	ac*on	

•  Advances	in	
technology	allow	
for	a	beser	
understanding	of	
nutrients’	mode	of	
ac*on	in	the	body	

Berná,	G	et	al.	Nutrients	2014,	6(11),	5338-5369	
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Nutrients	linked	to	chronic	disease	

•  Folate	
•  Calcium	
•  Vitamin	D	
•  Fiber	
•  Omega-3	
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Nutrigenomics	

•  Study	of	the	effects	of	
foods	and	food	
cons*tuents	on	gene	
expression	

•  Focused	on	iden*fying	
and	understanding	
molecular-level	
interac*on	between	
nutrients	and	other	
dietary	bioac*ves	with	
the	genome.	

Diet	

Gene*cs	Health/
disease	
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Advances	in	DNA	technology	



The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

Gene-nutrient	interac*ons	

•  Gene*c	polymorphisms	
determine	
responsiveness	to	
nutrient	interven*ons	

•  Folate	metabolism	and	
response	to	folate	
deficiency	varies	by	allele	

Friso,	S	J.	Nutr.	132:	2382S–2387S,	2002		
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“GWAS”	

•  Genome	wide	associa*on	studies	
•  Examina*on	of	many	common	gene*c	variants	in	different	individuals	to	

see	if	any	variant	is	associated	with	a	trait,	such	as	chronic	disease	
•  Technology	advances	allows	for	rapid	analysis	of	millions	of	gene*c	

variants	from	single	sample	using	micro-array	analysis	

Adopted	from	Kogelman	
et	al.	FronGers	in	GeneGcs	
July	2014;	Vol	5	(214)				
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Epigene*cs	

•  “Epi”	=	“adjacent	to”	
•  DNA	methyla*on	can	affect	

how	and	to	what	extent	
genes	are	turned	“on”	or	
“off”	

•  Dietary	components	that	
are	methyl	“donors”:	B	
vitamins,	choline,	betaine	

Source:	hsp://learn.gene*cs.utah.edu/content/epigene*cs/nutri*on/	
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Vitamin	D:	Beyond	bone?	

•  1,25(OH)2D3	ac*vates	>	200	genes,	
many	linked	to	cell	differen*a*on	and	
immunomodula*on		

Extraskeletal	benefits	of	
vitamin	D	

Skin	cancer	

Breast	cancer	

Colon	cancer	

Immunity	

Diabetes	

Asthma	

Demen*a	

Cardiovascular	disease	

Muscle	
Ramagopalan,	SV	et	al.	Genome	Research	20:1352–1360	2010		
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Understanding	vitamin	D	

Hii,	CS	Nutrients	2016,	8(3),	135	
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Beyond	essen*al	nutrients	

PHYTOCHEMICALS	

NUTRIENTS	

BIOACTIVES	
PHYTONUTRIENTS	
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Defini*ons	
[Fito	(greek	phyto)	=	plant]		

•  Phytonutrients:	compounds	derived	from	plants	(phyto)	that	
promote	health	(nutrients).	(Beecher	1999)	

•  Phytochemicals:	different	bioac*ve	nutrients		present	in	fruits,	
vegetables,	grains	and	other	plant	foods	that	have	been	associated	
with	reduced	risk	of	major	chronic	diseases.	(Liu	2004)	

•  Bioac*ves:	compounds		that	are	cons*tuents	in	foods	and	dietary	
supplements	,	other	than	those	needed	to	meet	basic	human	
nutri*onal	needs,	which	are	responsible	for	changes	in	health	
status.	(NIH)	

•  Scien*fic	literature	à	phytonutrients/phytochemicals/bioac*ves	
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Examples	

Isoflavones	 Carotenoids	

Anthocyanins	
Catechins	
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Drugs	≠	Nutrients	≠		Phytonutrients		
(bioac*ves)	

Heber	&	Shao	2011	
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Part	II:	Present	Day	Nutri*on	

•  Public	health	challenges	
–  Non-communicable	disease,	longer	life-span	
–  Sub-op*mal	nutrient	intake/status	and	issues	of	“excess”	
–  Limited	implementa*on	of	dietary	guidance	

•  Scien*fic	focus	
–  Substan*al	advances	in	the	e*ology	of	chronic	disease,	role	of	diet,	

lifestyle,	gene*c	background	
–  Beneficial	effects	of	non-essen*al	bioac*ve	food	components	

•  Basis	for	nutri*on	recommenda*ons	
–  Dietary	gaps	iden*fied	through	food	intake	surveys	
–  Systema*c	reviews,	chronic	disease	endpoints	

•  Food-based	dietary	guidance	
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Dietary	reference	intakes	

•  1997	–	2004	
•  Served	as	a	model	for	

other	countries	
•  Established	to:	

–  Reduce	nutri*onal	
inadequacy	

–  Promote	health	
–  Reduce	risk	of	chronic	

disease	
–  Provide	basis	for	

assessing	and	planning	
diets	for	the	popula*on	
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What	are	the	DRIs?	

•  Framework	based	on	
dual	risk	(inadequacy	
and	excess)	

•  Set	of	popula*on-
based	intake	values	
for	micro	and	
macronutrients	

–  Recommended	Dietary	
Allowance	(RDA)	

–  Es*mated	Average	
Requirement	(EAR)	

–  Adequate	Intake	(AI)	

•  For	the	first	*me	
includes	safe	upper	
intake	level	(UL)	
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Nutrient	intake	surveys	to	assess	
adequacy	of	the	diet	

•  Nutrient	inadequacy	(as	
opposed	to	deficiency)	
documented	around	the	world	
based	on	nutrient	intake	
surveys	

•  US	Na*onal	Health	and	
Nutri*on	Examina*on	Survey	

•  European	Nutri*on	and	Health	
Report	

Troesch	et	al.	Brit	J	of	Nutr	(2012),	108,	692–698	
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Change	in	the	scien*fic	basis	for	
recommenda*ons	

•  “…shih	to	a	systema*c	and	transparent	evidence-based	review	process…”	

Report	of	the	Dietary	Guidelines	Advisory	Commisee	on	the	Dietary	Guidelines	for	Americans,	2010	
hsp://www.cnpp.usda.gov/DGAs2010-DGACReport.htm			
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Hierarchy	of	evidence	

Randomized	
controlled	

trials	
Prospec.ve	cohort	

studies	

Case-control	studies	

Case	series	

Case	reports	

Expert	opinion	

Animal	research	

In	vitro	research	

Systema.c	
reviews	&	
meta-analysis	
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Challenges	with	the	hierarchy	

•  Lack	of	data	
–  Human	studies	
–  Specific	target	popula*on	

(children,	pregnant	women)	
–  Chronic	disease	endpoints	

•  Cost,	feasibility,	latency	of	
collec*ng	data	

–  RCTs	examining	chronic	disease	
endpoints	are	cost	prohibi*ve	

–  Demonstra*ng	preven*on,	
inherently	more	complex	and	
difficult	vs.	treatment	

–  Ethical	issues	
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Looking	for	the	“magic	bullet”	

•  Can	a	nutrient	reverse	the	effects	of	life-long	smoking?	
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52 

“…nonpharmacological dietary prevention of prostate cancer is probably more 
complex and may involve certain inconvenient truths... If it requires whole 
foods, extracts, or dietary patterns, it may be necessary to give up the 
reductionist need to know which molecule is most responsible and perhaps give 
up the notion of placebo controls as well. If it requires starting exposure early in 
life and sustaining it for decades, it may mean having to give up the idea of 
phase 3 trials altogether. This does not mean that whole food or complex 
mixture studies cannot be sound and biologically based…it may be time to 
critically examine the methods used to vet hypotheses for some phase 3 
trials…” 

JAMA. 2009;301(1):102-103 
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Ques*oning	the	evidence-based	
paradigm	

•  Drug-free	state	exists	that	can	be	contrasted	with	a	drug-added	state;	not	the	case	
with	nutrients.		

•  Nutrients	are	subject	to	the	body’s	homeosta*c	control	and	have	threshold	effects,	
i.e.,	some	physiologic	measure	improves	as	intake	rises	up	to	a	level	of	sufficiency,	
above	which	higher	intakes	produce	no	addi*onal	benefit.		

•  Nutrients	don’t	func*on	in	isola*on	and	have	beneficial	effects	on	mul*ple	*ssues	
and	organ	systems;	a	focus	on	a	single	or	“primary”	outcome	measure,	which	is	
favored	by	RCTs,	is	not	prac*cal.	

Heaney	J.	Nutr.	2008;138	1591-1595	
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NutriGon	Reviews	Vol.	68(8):478–484,	2010	

“This	may	mean	ac*on	at	a	level	of	certainty	that	is	different	
from	what	would	be	needed	in	the	evalua*on	of	drug	efficacy.	
Similarly,	it	is	judged	that	the	level	of	confidence	needed	in	
defining	nutrient	requirements	or	dietary	recommenda*ons	to	
prevent	disease	can	be	different	from	that	needed	to	make	
recommenda*ons	to	treat	disease.	In	brief,	advancing	
evidence-based	nutri*on	will	depend	upon	research	
approaches	that	include	RCTs	but	go	beyond	them.”	

Ques*oning	the	reduc*onist	
approach?	
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Nutri*on	contradic*on	

It’s	bad	for	
you	

It’s	good	for	you	

•  Over	the	past	several	decades,	as	nutri*on	science	has	evolved,	the	
public’s	percep*on	of	what	is	“good	for	you”	vs.	“bad	for	you”	has	“flip-
flopped”	

•  Scien*sts	have	spent	countless	resources	sa*sfying	consumers’	demand	
for	the	nutri*on	“villain”	and	“hero”	
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The	nutri*on	“villain”	and	“hero”	

Saturate
d	fat	

Refined	
carbs	

Trans	
fat	

Salt	

Sugar	

GMO?	

An.oxidants	

Fiber	

Protein	

Probio.
cs	

Organic	

All	
natural	



The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

Part	III:	The	Future	
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Part	III:	The	Future	

•  Public	health	challenges	
–  Rapidly	aging	popula*on	
–  Climate	change,	sustainability,	expanding	popula*on	

•  Scien*fic	focus	
–  Social,	environmental,	cultural	influences	of	behavior	and	choice	
–  Personalized	nutri*on	
–  Impact	of	the	micro	biome	on	health	throughout	the	lifecycle	

•  Basis	of	recommenda*ons		
–  Dietary	gaps	iden*fied	through	nutrient	status	assessment	
–  Less	emphasis	on	individual	nutrients	and	more	on	overall	beneficial	

dietary	paserns	and	lifestyle;	dietary	landscape	
–  Incorpora*on	of	aspects	of	sustainability	and	food	security	
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The	world	is	rapidly	aging	

Source:	World	Popula*on	Ageing	2013		report,	United	Na*ons	
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Expanding	popula*on	

•  Popula*on	
growth	fuels	
concerns	over	
food	security	
and	
sustainability	
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Food	supply	keeping	up	with	
popula*on	growth	

Source:	www.FAO.org	
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Impact	of	climate	change	

Source:	WHO	



The Evolu*on of Nutri*on
Andrew Shao, IADSA Chair Scien*fic Council 

IADSA ANNUAL WEEK
PRAGUE

26-28 April 2016
	

Climate	change	and	food	security	

Cline,	W	2007	Global	Warming	and	Agriculture	
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•  Na*onal	
Nutri*on	
Research	
Roadmap	2016‒
2021:	Advancing	
NutriGon	
Research	to	
Improve	and	
Sustain	Health		

•  Interagency	
Commisee	on	
Human	Nutri*on	
Research,	2016		
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Understanding	what	drives	food	choice	

•  Unsuccessful	implementa*on	of	dietary	
guidance	has	led	to	investment	in	research	
around	what	drives	food	intake	behavior	

Loper	et	al.	Nutr	Rev.	2015	Feb;	73(2):	83–91.	

•  Social	and	environmental	influences	on	food	
choice	

•  Psychological	influences	on	ea*ng	behavior	
•  Ea*ng	behavior	profiling		
	
Hardcastle	et	al.	Nutrients	2015,	7,	8712–8715		
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Personalized	approach	

•  Advances	in	science	and	technology,	combined	with	failure	of	broad	
recommenda*ons	

•  Gene*cs	and	environmental	factors	force	a	more	“personalized”	
approach		

Nickler	et	al.	Respiratory	Research	(2015)	16:125		
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The	microbiome	

•  Number	of	bacterial	
cells	in	(oral,	gut)	or	on	
(skin)	the	body	exceed	
our	own	by	10-fold	(100	
trillion	vs.	10	trillion)	

•  The	composi*on,	nature	
and	metabolism	of	
these	cells	is	influenced	
by	diet	and	lifestyle	and	
in	turn	influences	health	
and	well	being	

Source:	www.Thefoodmind.com	
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The	gut-brain	axis	

•  Gut-brain	axis	links	
emo*onal	and	
cogni*ve	brain	
centers	with	
peripheral	
func*oning	of	
diges*ve	tract		

•  Altera*ons	in	the	gut	
will	become	
important	in	the	
pathophysiology	of	
human	central	
nervous	system	
disorders	

Jenkins,	TA	et	al.	Nutrients	2016,	8(1),	56	
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Microbiome	link	to	obesity	

•  Germ-free	mice	inoculated	with	microbiota	from	obese	or	lean	human	twins	
take	on	the	microbiota	characteris*cs	of	the	donor	

•  Those	receiving	the	obese	microbiota	(red	outline)	had	an	increase	in	adiposity,	
whereas	those	receiving	the	lean	microbiota	(blue	outline)	remained	lean		

Walker,	AW	Science	VOL	341,	2013		
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Impact	of	maternal	nutri*on	

•  Risk	of	
cardiometabolic	
disease	may	be	
shaped	by	maternal	
lifestyle	factors	that	
influence	the	
intrauterine	milieu	

•  Dysregula*on	ensues	
in	early	childhood	
progresses	toward	
overt	disease	
outcomes	in	later	
adulthood	
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Part	III:	The	Future	
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Nutri*on	status	assessment	

•  Outside	clinical	se~ng,	current	status	assessment	methods	rely	mainly	on	
dietary	recall	approaches	
–  Food	Frequency	Ques*onnaires	
–  24-hr	Recall	

•  These	are	notoriously	inaccurate	severely	limi*ng	u*lity	
•  “…dietary	exposures	are	very	difficult	to	measure	because	all	individuals	

eat	foods,	even	if	the	amount	and	the	kind	of	food	consumed	is	various	
between	subjects,	and	people	rarely	perceive	what	they	eat	and	how	much	
they	do.	Inaccurate	dietary	assessment	may	be	a	serious	obstacle	of	
understanding	the	impact	of	dietary	factors	on	disease.”	Shim,	J-S	
Epidemiol	Health.	2014;	36	

•  Objec*ve	status	assessment	methods	are	needed	to	properly	inform	
recommended	nutrient	intakes	
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Explosion	of	home	health	technologies	

Total	Home	Health	Technologies	Revenue	by	Region	

Source:	Trac*ca	
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Handheld	devices,	health	and	wellness	

Source:	Consumer	Technology	Associa*on	
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Technology	advances	

•  Technology	will	allow	the	
use	of	“small	data”	capture	
to	drive	personalized	diets	

•  Handheld	devices	will	allow	
consumers	to	understand	
their	own	nutrient	status	

•  Biomarkers	of	nutri*on	
status	replace	intake	
assessment	as	the	basis	for	
iden*fying	dietary	gaps	

Zeevi,	D	et	al.	Cell	Vol	163	(5),	p1079–1094,	2015		
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Dietary	paserns:	“DASH”	diet	
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Dietary	paserns:	Mediterranean	diet	
Sáez-Almendros	et	al.	Environ	Health	2013;	12:	118.	
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Dietary	paserns	and	heath	outcomes	

•  Associa*on	of	dietary	
quality	indices	with	
all-cause	(A),	CVD	(B),	
and	cancer	(C)	
mortality	by	cohort	
and	sex	(quin*le	5	vs.	
quin*le	1)	

•  Healthy	ea*ng	index	
vs.	Mediterranean	vs.	
DASH	

Liese,	AD	et	al.	J	Nutr	2015;145:393–402		
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Nutrients	

Foods	

Diets	

Dietary	paserns	

Dietary	landscape	

Body	

Tissues	

Cells	

Cellular	factors	

“Omics”	

Microbiome	
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Narrow	recommenda.ons	

Nutrients	

Foods	

Deficiency	
disease	

Broad	recommenda.ons	

Dietary	
landscape	

Dietary	
paaerns	

Nutrients	

Reduc*onism
	

Holism
	

•  Evolu*on	from	
linking	health	
benefits	to	
specific	nutrients	
at	specific	doses,	
to	understanding	
the	broader	
landscape	that	
impacts	health	
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What	is	the	“dietary	landscape”?	

Dietary	
landscape	

Foods	

Culture	

Food	
environment	

Dietary	
paaerns	

Social/
psychological	

factors	

Home/
Workplace/

School	

Food	policy	
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Evolu*on	of	nutrient	recommenda*ons	

1941	
	

1997	

2010	

Recommended	
intakes	or	
dietary	
guidance	for	
Bioac*ves	

2016+?	
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Dietary	guidance	for	bioac*ves	

Gaine	et	al	Adv.	Nutr.	4:	539–541,	2013	

Lupton	et	al.	Eur	J.	Nutr	2014	Apr;53	Suppl	1:1-9	

Wallace	et	al.	Adv	Nutr	2015;6:1–4.		
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Evolving	nutri*on	policy	

1943		
“Basic	7”	

1956		
“Basic	4”	

1992	“Food	
Guide	

Pyramid”	

2005		
“My	

Pyramid”	

2010		
“My	Plate”	
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Evolving	nutri*on	policy	cont.	

2015	“My	Plate”	and	more	
2020+		

“My	Personal	
Plate”?	

•  Empowering	consumers	to	
make	their	own	healthy	
choices	

•  Future	nutri*on	policy	to	take	into	
account	the	full	“Dietary	Landscape”	

•  A	personalized	approach	
•  Equal	balance	between	evidence-

based	recommenda*ons	and	
community-based	implementa*on	
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REVIEW	&	SUMMARY	
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How	have	things	evolved?	

•  Public	health	challenges?	
•  Scien*fic	focus?	
•  Basis	for	recommenda*ons?	
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What	are	some	key	learnings?	

•  Nutri*on	science	has	evolved	significantly	over	*me	(and	will	
con*nue)	
–  Scien*fic	focus	has	narrow	(reduc*onism)	and	expanded	(holism)	

•  Nutri*on	research	has	followed	the	trend	of	public	health	
challenges	in	order	to	provide	solu*ons	

•  Nutri*on	recommenda*ons	and	policy	have	evolved	in	
parallel	with	advances	in	science	and	technology	and	public	
health	challenges	
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Thank	You!	


