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◊	 Do	Dairy	Foods	Increase	Risk	of	Heart	Disease	&	Stroke?

◊	 What	is	the	Relationship	Between	Appetite	Control	and	Weight	Loss?

◊	 Can	Diet	Help	with	Fertility	Outcomes	in	PCOS?

◊	 The	Potential	of	Citrus	Flavonoids	for	Reducing	Cardiovascular	Risk
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Do	Dairy	Foods	Increase	Risk	of	Heart	Disease	&	Stroke?

Jakobsen	MU,	Trolle	E,	Outzen	M,	et	al.	Intake	of	dairy	products	and	associations	with	
major	atherosclerotic	cardiovascular	diseases:	a	systematic	review	and	meta-analysis	
of	cohort	studies.	Scientific Reports.	2021;11(1):1303.	

Background
•	 Due	to	 the	saturated	 fat	content	of	whole	milk,	 in	 line	with	advice	 to	 lower	dietary	saturated	 fat	

came	advice	to	opt	for	low-fat	dairy	produce.

•	 However,	analysis	of	other	dairy	foods	–	yogurts	and	cheeses	in	particular	–	were	showing	evidence	
of	lower	risk,	or	neutral	risk,	of	cardio-metabolic	disease.

•	 All	 of	 which	 begs	 an	 ongoing	 question:	 for	 atherosclerosis	 specifically,	 what	 is	 the	 association	
between	dairy	foods	and	risk?

The	Study
•	 A	 systematic	 review	 and	 meta-analysis	 of	 prospective	 cohort	 studies	 investigating	 milk,	 yogurt,	

cheese,	and	butter	on	risk	of	atherosclerotic	cardiovascular	diseases	[ASCVD],	including	specifically	
coronary	heart	disease	[CHD]	and	total	ischemic	stroke.	

Findings,	Strengths	&	Limitations
•	 Total	milk	intakes	were	associated	with	a	12%	lower	risk	of	stroke,	however,	high-fat	milk	specifically	

was	associated	with	a	16%	higher	 risk	of	CHD.	Higher	 cheese	 intakes	were	associated	with	a	9%	
lower	risk	of	CHD	and	11%	lower	risk	of	stroke.	Neither	butter	nor	yogurts	were	associated	with	risk.

•	 	Strengths	 include	 the	 enormous	 sample	 sizes	 of	 ~half-a-million	 participants,	 with	 substantial	
incident	cases	of	the	outcomes	of	interest.	The	range	of	intakes	for	the	exposure	foods	were	quite	
broad,	which	enhances	the	strength	of	the	“high	vs.	low”	comparisons

•	 	Limitations	 include	 the	 relatively	 small	 number	 of	 studies	 from	 heterogenous	 populations,	 lack	
of	 consideration	 of	 blood	 cholesterol	 levels,	 and	 the	 primarily	 confined	 to	 the	“high	 vs.	 low”	
comparisons,	which	although	informative,	does	not	tell	us	what	effect,	e.g.,	replacing	3%	of	energy	
from	full-fat	with	low-fat	milk	might	result	in.

Context
•	 Although	the	present	study	focused	on	atherosclerotic	CVD,	the	ultimately	findings	do	not	change	the	

status	quo	of	the	evidence	on	dairy	and	CVD	risk	overall;	that	total	dairy	exerts	either	a	neutral	effect	
[i.e.,	CHD]	or	modest	risk	reduction	[i.e.,	ischemic	stroke].	For	milk,	it	does	appear	that	the	type	of	milk	
matters,	although	high-fat	milk	is	not	consistently	associated	with	higher	risk.

•	 However,	it	is	also	evident	that	the	substitution	of	5%	energy	from	dairy	fats	with	polyunsaturated	fats	
was	associated	with	a	26%	lower	CHD	risk,	and	22%	lower	stroke	risk.	Thus,	the	hierarchy	of	benefit	
appears	to	remain	in	terms	of	the	generally	accepted	benefit	to	replacing	SFA	with	PUFA,	and	dairy	is	
not	an	exception	to	that	rule..

Application
•	 This	 study	 adds	 to	 a	 body	of	 evidence	 from	both	 interventions	 and	 epidemiology	 that	 certain	

foods,	in	particular	cheese,	may	modestly	lower	risk,	while	other	fermented	dairy	like	yogurts	may	
be	relatively	neutral	or	exert	modest	benefits.

•	 Whatever	an	individual’s	own	ethics	and	environmental	considerations,	there	is	scant	reason	from	
a	health	perspective	to	view	certain	dairy	foods	as	a	net	negative	in	the	diet.
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What	is	the	Relationship	Between	Appetite	Control	and	Weight	Loss?
Buckland	NJ,	Camidge	D,	Croden	F,	et	al.	Women	with	a	low-satiety	phenotype	show	
impaired	 appetite	 control	 and	 greater	 resistance	 to	 weight	 loss.	 British Journal of 
Nutrition.	2019;122(8):951-959.
	

Background
•	 Overconsumption	of	food	arises	when	there	is	an	imbalance	between	the	biological	drive	to	eat	

and	the	inhibitory	processes	over	appetite	and	satiety.

•	 In	 2015,	 John	 Blundell’s	 research	 group	 at	 the	 University	 of	 Leeds	 identified	 a	“low-satiety	
phenotype”,	 describing	 individuals	 with	 a	 behavioural	 susceptibility	 to	 overeat	 that	 reflected	
impaired	satiety	mechanisms.

•	 What	if	people	may	have	weaker	satiety	responses	compared	to	others?

The	Study
•	 The	 study	 was	 a	 secondary	 analysis	 of	 a	 randomised	 controlled	 trial	 that	 compared	 two	 weight	

management	program	diets	 [Slimming	World	vs.	NHS	Live	Well]	 in	women	with	overweight/obesity.	
The	 study	divided	participants	 into	a	“high	 satiety	phenotype”	 [‘HSP’]	or	“low	 satiety	phenotype”	
[‘LSP’],	 and	 analysed	whether	 the	“satiety	 phenotype”	of	 participants	 influenced	weight	 loss	 over	
12-weeks	intervention,	energy	intake,	food	preferences,	and	appetite	during	a	test	meal	of	low	vs.	high	
energy-density	foods.

Findings,	Strengths	&	Limitations
•	 The	 LSP	 lost	 2.97kg	 over	 12-weeks	 of	 the	 weight	 management	 diets,	 while	 the	 HSP	 lost	 5.28kg.	

Compared	to	the	HSP,	the	LSP	participants	found	it	harder	to	adhere	to	their	diet,	felt	less	able	to	
stick	to	food	choices,	and		reported	significantly	less	control	over	their	eating.

•	 When	tested	with	high	energy-density	 foods,	 the	LSP	consumed	289kcal	more	energy	 intake	 in	 the	
evening	compared	to	the	HSP.

•	 Strengths	 include	 the	 design	 of	 the	 energy-density	 test	 days,	 and	 analysis	 of	 data;	 limitations	
include	the	non-randomised	primary	trial,	and	post-hoc	analysis,	 i.e.,	 it	 is	an	observational	study	
and	demonstrates	associations,	not	cause-effect.

Context
•	 The	data	 from	 the	present	 study,	 although	 a	 secondary	 analysis,	 suggests	 an	 effect	 of	 energy-

density	 on	 appetite	 control;	 people	with	 low	 satiety	may	 benefit	 from	 consuming	 low	 energy-
density	foods	in	the	diet.

•	 	A	 recent	 meta-analysis	 of	 12	 interventions	 targeting	 satiety	 enhancement	 in	 diets	 showed	 that	
enhancing	satiety	and	 improving	appetite	control	 resulted	 in	an	average	of	3.60kg	greater	weight	
loss	compared	to	control	diets.

•	 	High	morning	energy	intakes	may	also	facilitate	appetite	control.

Application
•	 The	findings	in	relation	to	the	effects	of	LED	foods,	and	in	terms	of	what	we	know	about	the	wider	

impact	 of	 time-of-day	 on	 appetite	 control,	 indicate	 that	 there	 are	 ways	 of	 enhancing	 the	 satiety	
derived	from	diet,	while	improving	appetite.	

•	 One	 is	 enhancing	 satiety	 through	diet;	high	volume,	 low	energy-density	 foods.	The	 second	strategy	
would	be	to	front-load	energy	intake,	aiming	for	high	energy	intakes	early	in	the	day.
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Background
•	 Polycystic	 Ovarian	 Syndrome	 [PCOS]	 is	 the	 most	 common	 endocrine	 disorder	 in	 women	 of	

reproductive	age,	with	a	prevalence	rate	of	5-10%,	although	some	estimates	may	be	nearer	to	20%	
depending	on	the	diagnostic	criteria	used.	

•	 As	 a	 result	 of	 this	HPAO-axis	 and	 insulin	 dysfunction,	 PCOS	 appears	 to	 be	 the	 leading	 cause	 of	
infertility	in	women,	secondary	to	the	loss	of	ovulatory	cycles.	

•	 So,	can	dietary	interventions	make	a	difference	to	reproductive	outcomes	in	women	with	PCOS?

The	Study
•	 The	study	was	a	meta-analysis	of	dietary	interventions	for	reproductive	outcomes	in	PCOS.

•	 The	 analysis	 included	 randomised	 controlled	 trials	 of	 dietary	 pattern	 interventions,	 i.e.,	 not	 single-
nutrient	trials	or	supplement	trials.

Findings,	Strengths	&	Limitations
•	 Compared	 to	 control	 group	 diets,	women	 undergoing	 a	 dietary	 intervention	 had	 a	 187%	higher	

probability	of	pregnancy,	particularly	in	lower	carbohydrate	diets	and	when	diet	was	sustained	for	
over	3-months.

•	 Women	in	dietary	 intervention	groups	also	had	a	30%	and	75%	higher	probability	for	ovulation	
and	menstrual	regularity,	respectively.	

•	 Total	testosterone,	hirsutism	scores,	and	AMH	all	improved	with	dietary	interventions.

•	 	Strengths	 include	 the	analysis	 specifically	of	 reproductive	outcomes,	 and	 subgroup	analysis	 to	
determine	 what	 characteristics	 of	 interventions	 may	 lead	 to	 beneficial	 outcomes;	 limitations	
include	 the	 small	 sample	 sizes	 of	 studies,	 and	 adjuvant	 use	 of	medications	 and/or	 exercise	 in	
some	studies.

Context
•	 The	 increased	probability	of	pregnancy	appears	 to	be	an	enormous	effect	 size,	but	was	primarily	

based	on	three	small	trials	and	may	be	overexaggerated.

•	 The	“low-carb”	diets	had	average	levels	of	40-50%	carbohydrate;	prior	meta-analysis	suggests	that	
the	greatest	improvement	in	androgen	levels	and	metabolic	outcomes	in	PCOS	may	be	observed	
with	diets	of	both	<35%	total	fat	and	<45%	total	carbohydrate.

Application
•	 	The	body	of	evidence	 for	nutrition	 interventions	 in	PCOS	 remains	dominated	by	small	 trials,	 low	

statistical	 power,	 and	 varying	 consistency	 in	 effects,	 and	 the	 size	 of	 those	 effects.	 We	 are	 often	
left	 to	caveat	every	finding,	however,	 the	overall	body	of	evidence	does	 indicate	 that	dietary	and	
supplemental	interventions	may	be	effective	for	reproductive/fertility	related	outcomes	in	PCOS.

Can	Diet	Help	with	Fertility	Outcomes	in	PCOS?

Shang	Y,	Zhou	H,	He	R,	Lu	W.	Dietary	Modification	 for	Reproductive	Health	 in	Women	
With	Polycystic	Ovary	Syndrome:	A	Systematic	Review	and	Meta-Analysis.	Frontiers in 
Endocrinology (Lausanne).	2021;12:735954.
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The	Potential	of	Citrus	Flavonoids	for	Reducing	Cardiovascular	Risk?
Sánchez	 Macarro	 M,	 Martínez	 Rodríguez	 JP,	 Bernal	 Morell	 E,	 Pérez-Piñero	 S,	 Victoria-
Montesinos	D,	García-Muñoz	AM,	Cánovas	García	F,	Castillo	Sánchez	J,	 López-Román	FJ.	
Effect	of	a	Combination	of	Citrus	Flavones	and	Flavanones	and	Olive	Polyphenols	for	the	
Reduction	 of	 Cardiovascular	 Disease	 Risk:	 An	 Exploratory	 Randomized,	 Double-Blind,	
Placebo-Controlled	Study	in	Healthy	Subjects.	Nutrients.	2020	May	19;12(5):1475.	

Background
•	 (Poly)phenols	 are	 a	 family	 of	 compounds	 with	 diverse	 chemical	 structures,	 and	 flavonoids	

constitute	 the	major	source	of	 (poly)phenols	 in	 the	human	diet,	primarily	 from	 fruits	and	 fruit	
juices,	teas,	red	wine,	and	vegetables.

•	 While	our	mechanistic	understanding	of	the	bioavailability	and	bioactivity	of	these	compounds	
continues	 to	 develop,	 human	 intervention	 trials	 are	 also	 demonstrating	 improvements	 in	
cardiovascular	disease	[CVD]	risk	factors.

•	 This	 study	 investigated	 the	effects	of	a	 supplement	containing	citrus	flavanones	and	flavones,	
and	olive	oil	(poly)phenols.

The	Study
•	 The	 study	 was	 a	 randomized,	 parallel,	 double-blind,	 placebo-controlled	 design.	 	 The	 intervention	

group	were	given	a	mixed	(poly)phenol	supplement	derived	from	combinations	of	grapefruit	extracts,	
bitter	orange	immature	fruits	extracts,	and	olive	leaf	extracts,	consumed	over	8-weeks.

•	 The	primary	outcome	was	flow-mediated	vasodilation	[FMD],	as	a	measure	of	endothelial	 function.	
Secondary	outcomes	 included	blood	 cholesterol,	 blood	pressure,	 oxidative	 stress	biomarkers,	 and	
inflammatory	biomarkers..

Findings,	Strengths	&	Limitations
•	 FMD	 increased	 by	 3.04%	 in	 the	 intervention	 group,	 while	 blood	 pressure	 also	 improved	 by	

2.91mmHg	and	3.61mmHg	for	systolic	and	diastolic	BP,	respectively,	compared	to	control.

•	 Blood	 total	 and	 LDL-cholesterol	 improved	 by	 19.95mg/dL	 and	 9.91mg/dL,	 respectively,	 in	 the	
intervention	group,	compared	to	control.	The	 inflammatory	marker	 Interleukin-6	[IL-6]	 improved	by	
0.71pg/mL	in	the	intervention	group,	also	compared	to	control.

•	 Strengths	 include	 the	 strong	 design,	 preregistration	 at	 ClinicalTrials.gov,	 and	 balance	 for	
sex;	 limitations	 include	 the	 drop-outs	 from	 the	 study,	 lack	 of	 dietary	 assessment,	 and	 lack	 of	
consideration	of	menstrual	changes	in	FMD.

Context
•	 The	trial	 is	a	small,	exploratory	study	and	any	 interpretation	of	 the	findings	should	be	hypothesis-

generating,	i.e.,	requiring	confirmation	in	larger	studies.	

•	 The	fact	 that	meta-analysis	 indicate	reductions	 in	risk	of	CVD	events	 for	 just	a	1%	increase	 in	FMD	
suggests	 that	 increase	 of	 3.04%	 in	 this	 study	 could	 yield	 meaningful	 reductions	 in	“hard”	 CVD	
endpoints.

•	 Overall,	the	study	demonstrates	improvements	in	a	range	of	important	CVD	risk	factors,	including	
modest	reductions	in	LDL-C,	but	as	an	exploratory	study,	the	effects	of	the	supplement	used	will	
need	to	be	demonstrated	in	a	larger	trial.	.

Application
•	 If	 an	 individual	 may	 benefit	 from	 the	 diet	 without	 the	 additional	 time	 and	 effort	 involved	 in	

undertaking	more	 restrictive	 diets,	 this	 is	 clearly	 preferable	 from	 the	 perspective	 both	 of	 clinical	
management	and	the	individual	patient.
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Cocoa	or	Multivitamin	Supplementation	for	Cognition:	Which	is	Better?

Baker	 LD,	 Manson	 JE,	 Rapp	 SR,	 et	 al.	 Effects	 of	 cocoa	 extract	 and	 a	 multivitamin	 on	
cognitive	function:	A	randomized	clinical	trial.	Alzheimer’s	and	Dementia.	2022;10.1002/
alz.12767.	

Background
•	 To	date,	the	(poly)phenols	in	cacao	have	been	some	of	the	most	promising	flavonoids	for	potential	

meaningful	impacts	on	human	health.

•	 The	Cocoa	Supplement	and	Multivitamin	Outcomes	Study	[COSMOS]	RCT	tested	the	effects	of	cocoa	
flavanols	 and/or	 multivitamin	 supplementation	 on	 CVD,	 and	 cocoa	 resulted	 in	 27%	 lower	 risk	 of	
cardiovascular	[CVD]	mortality,	and	16%	lower	risk	of	major	CVD	events.

•	 The	COSMOS	trial,	however,	also	investigated	cognitive	outcomes.

The	Study
•	 COSMOS-Mind	 trial	 investigated	 the	 effects	 of	 a	 cocoa	 extract	 supplement	 and/or	 a	 multivitamin	

supplement	in	men	and	women	over	60yrs	of	age.

•	 The	dose	of	cocoa	 flavanols	was	500mg	and	80mg	epicatechin	per	day,	while	the	multivitamin	
was	the	U.S.	commercial	brand,	Centrum	Silver®.	

•	 Cognitive	tests	were	administered	at	baseline	and	then	annually	for	3yrs.

Findings,	Strengths	&	Limitations
•	 In	 the	 cocoa	 group,	 there	 was	 no	 significant	 difference	 in	 global	 cognitive	 scores	 compared	

between	 active	 and	 placebo	 groups.	 However,	 the	 multivitamin	 group	 showed	 a	 significant	
difference	in	the	active	group	compared	to	the	placebo	group.

•	 The	cocoa	supplementation	had	no	effects	on	episodic	memory	or	executive	function,	while	the	
multivitamin	resulted	in	improvements	in	both	domains	of	cognition.

•	 Strengths	 are	 that	 this	 was	 the	 largest,	 and	 longest,	 RCT	 to	 date	 investigating	 the	 effects	 on	
cognition;	 limitations	 include	 the	 lack	 of	 nutritional	 status	 analysis,	 and	 lack	 of	 statistical	
adjustment	for	potentially	important	factors	[e.g.,	age,	medications].	

Context
•	 The	evidence	from	human	intervention	trials	on	cocoa	to	date	has	primarily	been	in	acute	studies	–	

either	1	day	or	up	to	8-weeks.

•	 The	multivitamin	contained	several	nutrients,	 in	amounts	of	at	least	100%	the	RDA	in	nutrients	
that	have	evidence	of	cognitive	effects:	vitamin	E,	vitamins	B6,	B9,	and	B12,	and	lutein.

•	 This	 is	 the	 largest,	 and	 longest,	 trial	 of	 cocoa	 flavanols	 to	date.	Based	on	 that	 fact	 alone,	 it	 is	
sufficient	to	raise	an	amber	light	over	whether	the	previous	research	in	small	studies	conducted	
either	over	1-2	hrs,	a	single	day,	or	8-weeks,	is	representative	of	the	potential	of	cocoa	flavanols	
to	improve	cognition	in	older	adults.

Application
•	 	The	 findings	 thus	suggest	 that	multivitamin	supplementation,	which	contains	added	 ingredients	

like	 lutein	 and	 lycopene,	 was	 effective	 at	 improving	 cognitive	 function	 and	 protecting	 against	
cognitive	decline.

•	 This	finding	certainly	challenges	the	“multivitamins	are	expensive	pee”	meme,	and	while	that	may	
be	 the	 case	 in	 younger	 adults	 with	 adequate	 dietary	 intake,	 it	 could	 be	 a	 relatively	 inexpensive	
insurance	policy	in	older	adults	to	protect	the	brain.
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