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Abstract
Aim: Elevated	total	cholesterol	(TC)	and	glycated	haemoglobin	(HbA1c)	are	risk	fac‐
tors	 for	 cardiovascular	 disease;	 however,	 little	 is	 known	 about	 their	 determinants	
in	 infants.	 We	 aimed	 to	 describe	 TC	 and	 HbA1c	 concentrations	 in	 infants	 aged	
8‐14	months	and	explore	the	relation	between	infant	TC,	HbA1c,	breastfeeding,	in‐
fant	diet,	and	maternal	TC	and	HbA1c.
Methods: In	this	cross‐sectional	pilot	study,	mothers	of	infants	aged	6	and	12	months	
were	 invited	to	complete	a	food	frequency	questionnaire	and	to	take	home‐based	
dried	blood	spot	samples	from	themselves	and	their	infants.
Results: Among	the	143	 included	 infants,	 the	mean	 (SD,	range)	concentration	was	
4.1	 (0.8,	2.3‐6.6)	mmol/L	 for	TC	and	4.9	 (0.4,	3.7‐6.0)%	 for	HbA1c.	There	was	no	
significant	difference	between	age	groups	and	sexes.	There	was	a	positive	relation	
between	TC	concentrations	of	all	infants	and	mothers	(B	=	0.30	unadjusted,	B	=	0.32	
adjusted,	P	<	 .001	for	both)	and	a	negative	relation	between	 infant	TC	and	 intake	
of	unsaturated	 fatty	acids	 in	 the	oldest	age	group	 (B	=	−0.09,	P	=	 .03	unadjusted,	
B	=	−0.08,	P	=	 .06	adjusted).	 Infant	HbA1c	was	not	significantly	 related	 to	diet	or	
maternal	HbA1c.
Conclusion: TC	 and	 HbA1c	 concentrations	 varied	 widely	 among	 infants	 aged	
8‐14	months.	Infant	TC	was	associated	with	macronutrient	intake	and	maternal	TC.
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1  | INTRODUC TION

Elevated	 total	 cholesterol	 (TC)	 and	 glycated	haemoglobin	 (HbA1c)	
concentrations	 are	 established	 risk	 factors	 for	 cardiovascular	 dis‐
ease	 (CVD).1,2	Adult	TC	 is	determined	by	both	 lifestyle	and	genet‐
ics,3,4	 factors	 that	 can	be	 similar	 in	mother	 and	offspring.	Dietary	
fat	quality	has	been	shown	to	affect	both	TC	and	risk	of	developing	
CVD	in	adults.4	Moreover,	previous	studies	have	shown	that	women	
with	gestational	hypercholesterolaemia	have	offspring	with	higher	
low‐density	 lipoprotein	 cholesterol5	 and	 increased	 aortic	 fatty	
streak	formation.6	TC	in	cord	blood	has	been	found	to	be	approxi‐
mately	one‐fourth	of	adult	concentrations,7	and	during	the	first	year	
of	 life,	TC	concentration	has	been	shown	to	more	than	double.8	A	
strong	correlation	between	the	TC	concentrations	in	early	childhood	
and	in	adulthood	has	been	shown.9

Glycated	haemoglobin	 reflects	 the	average	blood	glucose	con‐
centration	over	the	last	120	days.	In	nondiabetic	adults,	HbA1c	has	
been	associated	with	certain	single	nucleotide	polymorphisms,	age,	
sex	and	lifestyle‐related	factors	such	as	BMI.10	Little	is	known	about	
HbA1c	concentrations	among	infants.	A	dose‐response	relationship	
has	been	found	between	HbA1c	and	CVD	mortality.2	Furthermore,	
the	pertinence	of	lifelong	exposure	of	cholesterol	has	been	empha‐
sised	as	an	important	concept	for	defining	risk	of	CVD.11	Thus,	the	
recognition	of	factors	that	affect	TC	and	HbA1c	concentrations	from	
early	life	is	important.	This	has	been	previously	studied	to	a	limited	
extent.	The	first	aim	of	the	current	pilot	study	was	to	describe	the	TC	
and	HbA1c	concentrations	in	Norwegian	infants	aged	8‐14	months.	
The	second	aim	was	 to	explore	 the	 relation	between	 infant	TC	or	
HbA1c,	and	breastfeeding,	infant	diet,	and	maternal	TC	or	HbA1c.

2  | SUBJEC TS AND METHODS

The	study	had	a	cross‐sectional	design.	The	recruitment	of	subjects	
was	 conducted	 in	 two	 steps	 (Figure	 1).	 First,	 mothers	 of	 infants	
aged	6	and	12	months	were	 invited	to	a	national	dietary	pilot	sur‐
vey	among	infants	(hereafter	the	infant	dietary	pilot	study	[Spedkost	
3	pilot	study]).	A	nationwide	sample	of	398	infants	aged	6	months	
and	600	 infants	 aged	 12	months	was	 drawn	 from	 the	Norwegian	
National	Registry.	Only	infants	of	mothers	born	in	Norway,	Sweden	
and	Denmark	were	selected.	Subjects	participating	in	the	infant	di‐
etary	 pilot	 study	who	 agreed	 to	 be	 contacted	 for	 follow‐up	 stud‐
ies	 (n	 =	 434)	were	 invited	 to	 participate	 in	 the	 Infant	Cholesterol	
pilot	study.	Recruitment	and	data	collection	were	performed	at	the	

Key notes
•	 In	this	cross‐sectional	pilot	study,	the	relation	between	
infant	total	cholesterol	and	glycated	haemoglobin	con‐
centrations,	 infant	 diet	 and	maternal	 biomarkers	were	
explored,	which	has	previously	been	studied	to	a	limited	
extent.

•	 Total	cholesterol	and	glycated	haemoglobin	concentra‐
tions	varied	widely	among	the	143	infants	included.

•	 There	was	a	significant,	positive	relation	between	infant	
and	maternal	 total	 cholesterol	 and	 a	 negative	 relation	
between	 infant	 total	cholesterol	and	 intake	of	unsatu‐
rated	fatty	acids.

F I G U R E  1  Flow	chart
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University	 of	 Oslo,	 Norway,	 from	 September	 to	 December	 2017.	
There	were	no	exclusion	criteria	for	participation.

2.1 | Dietary questionnaires

Diet	 was	 assessed	 by	 semiquantitative	 food	 frequency	 question‐
naires	(FFQs),	and	parents	were	asked	to	have	the	preceding	14	days	
in	mind.	The	FFQ	for	infants	aged	6	months	contained	42	questions	
regarding	breastfeeding,	 formula	 feeding	 and	 supplementary	 feed‐
ing.	 Portion	 sizes	 were	 mostly	 not	 assessed;	 hence,	 absolute	 in‐
take	of	 nutrients	 could	not	 be	 assessed.	The	FFQ	 for	 infants	 aged	
12	months	 contained	51	questions	 and	was	designed	 to	 cover	 the	
whole	diet	allowing	calculation	of	average	daily	 intake	of	nutrients,	
by	using	 the	 ‘Kostberegningssystem’	KBS,	version	AE14	developed	
at	the	University	of	Oslo,	Norway.	However,	only	breastfeeding	sta‐
tus	could	be	assessed	and	not	the	amount	of	breast	milk	given,	thus	
the	contribution	of	breast	milk	was	not	included	in	the	calculation	of	
nutrients.	The	FFQs	for	infants	aged	both	6	and	12	months	included	
questions	 about	 the	 infants'	 sex,	 body	weight	 and	 length,	 and	 the	
mothers'	age,	education	and	smoking	status.	The	FFQs	were	based	
on	the	questionnaires	used	in	the	last	national	dietary	survey	among	
infants	aged	612	and	12	months.13

2.2 | Dried blood spot samples

The	subjects	in	the	Infant	Cholesterol	pilot	study	were	sent	a	‘dried	
blood	 spot’	 (DBS)	 kit	 by	mail,	 which	 allowed	 the	mothers	 to	 take	
blood	samples	from	herself	and	her	infant	at	home.	Capillary	blood	
drops	from	the	fingertips	of	both	mother	and	infant	were	placed	on	
separate	 filter	papers	and	 returned	by	mail.	A	similar	protocol	has	

been	used	in	a	previous	study.14	The	filter	papers	were	frozen	(−80	
degrees)	within	10	days	after	blood	sampling.

Circulating	 TC	 (primary	 endpoint)	 and	HbA1c	 (secondary	 end‐
point)	were	measured	in	DBS	samples	at	an	accredited	medical	labo‐
ratory	(Vitas	AS).	This	method	has	previously	been	used	in	infants15 
and	adults.14	The	validity	of	TC	measurements	by	the	DBS	method	
was	tested	in	a	young	population	of	13	men	and	women	with	famil‐
ial	hypercholesterolaemia	and	18	normolipidemic	controls.16	Blood	
sampling	was	performed	by	bioengineers	at	the	University	of	Oslo	
and	Vitas,	Oslo,	Norway.	TC	concentrations	from	the	DBS	method	
and	 venous	 blood	 samples	measured	 by	 two	 accredited	 laborato‐
ries	correlated	strongly	(Vitas	and	Fürst;	Spearman	r	=	.94,	P < .001 
for	both).	In	a	meta‐analysis	based	on	12	studies,	a	close	agreement	
between	HbA1c	measured	by	DBS	and	venous	blood	samples	was	
found.17

2.3 | Ethics

The	 current	 study	was	 approved	 by	 the	 Regional	 Committees	 for	
Medical	and	Health	Research	Ethics	southeast	region	of	Norway	(no.	
2017/980),	and	it	was	conducted	according	to	the	principles	of	the	
Declaration	of	Helsinki.	Mothers	and	fathers	with	parental	responsi‐
bility	provided	written	informed	consent.

2.4 | Data analysis

Data	are	presented	as	mean	(SD),	median	(25th‐75th	percentile)	or	
n	 (%)	 for	 parametric,	 nonparametric	 and	 categorical	 variables,	 re‐
spectively.	Directed	 acyclic	 graphs	were	 used	 to	 identify	 possible	
confounders,	mediators	 and	 competing	 exposures.	Multiple	 linear	

 

Youngest group Oldest group

Mothers Infants Mothers Infants

n 84 84 59 59

Agea,	y	or	mo 31.4	(4.2) 6.5	(0.2) 32.1	(5.5) 12.6	(0.3)

Female,	n	(%) 84	(100) 43	(51) 59	(100) 19	(32)

Body	weightb,	kg  8.1	(1.2)  10.3	(1.2)

Lengthb,	cm  67.6	(4.0)  77.1	(2.7)

Partial	breastfeeding,	n	(%)  66	(79)  27	(46)

Exclusive	breastfeeding,	n	(%)  4	(5)  0

Total	cholesterolb,	mmol/L 4.6	(0.8) 4.0	(0.8) 4.8	(1.4) 4.2	(0.9)

HbA1cb,	% 5.5	(0.5) 4.9	(0.4) 5.4	(0.4) 4.8	(0.4)

Higher	education,	n	(%) 61	(73)  47	(80)  

Higher	educationb,	fathers,	n	(%) 46	(55)  32	(54)  

Regular	smokers,	n	(%) 0	(0)  2	(3)  

First	time	mothers,	n	(%) 38	(45)  27	(46)  

Note:	Data	are	presented	as	mean	(SD)	or	n	(%).
Abbreviation:	HbA1c,	glycated	haemoglobin.
aAge	when	participating	in	the	infant	dietary	pilot	study.	Participation	in	the	Infant	Cholesterol	
pilot	study	was	on	average	40	d	after	this;	
b1‐5	missing	subjects	

TA B L E  1  Subject	characteristics
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regression	 analyses	 were	 used	 to	 study	 the	 relation	 between	 in‐
fant	 TC	 or	 HbA1c	 and	 the	 following	 covariates:	 infant	 age	 (12	 vs	
6	months),	 infant	 sex	 (boys	 vs	 girls),	 infant	 body	weight	 (continu‐
ous),	breastfeeding	status	(yes	vs	no),	maternal	TC	(continuous)	and	
maternal	education	(high	vs	low)	including	both	age	groups,	and	ad‐
ditionally	 infant	 dietary	 intake	 of	 saturated	 and	 unsaturated	 fatty	
acids	(continuous)	for	TC	in	the	oldest	age	group.	Univariable	linear	
regression	analyses	were	used	to	study	the	relation	between	infant	
TC	or	HbA1c	and	dietary	intake	of	energy	and	macronutrients	in	the	
oldest	 age	 group.	 Regression	 results	 are	 presented	 as	 unadjusted	
and	adjusted	 regression	coefficients	 (B)	with	95%	CIs.	The	 residu‐
als	were	examined	to	check	model	assumptions.	P‐values	<.05	were	
considered	 as	 significant.	 The	 statistical	 analyses	were	performed	
with	SPSS	version	24.0.

3  | RESULTS

Mothers	of	998	infants	were	invited	to	the	infant	dietary	pilot	study,	
from	which	251	mothers	of	infants	aged	6	months,	and	183	mothers	

of	 infants	 aged	 12	months	were	 invited	 to	 the	 Infant	 Cholesterol	
pilot	study	(Figure	1).	A	total	of	143	mother	and	infant	pairs	finally	
provided	blood	samples	(Table	1).	The	mean	ages	of	infants	were	6.5	
and	7.8	months	in	the	youngest	(n	=	84)	and	12.6	and	14.1	months	
in	the	oldest	(n	=	59)	age	group	at	dietary	registration	and	at	blood	
sampling,	 respectively.	There	were	minimum	6	days	and	maximum	
90	days	between	completion	of	the	FFQ	and	blood	sampling.

3.1 | Cholesterol concentrations

Infant	TC	concentrations	varied	widely,	with	a	mean	(SD,	range)	of	
4.1	(0.8,	2.3‐6.6)	mmol/L	(Figure	2A).	There	was	no	significant	dif‐
ference	in	TC	concentrations	neither	between	infants	in	the	two	age	
groups	nor	between	boys	and	girls	(P = .24 and P	=	.42,	respectively,	
Table	S1).	There	was	a	 significant	positive	 relation	between	 infant	
and	maternal	TC	(B	 [95%	CI]	=	0.30	[0.18‐0.41],	P	<	 .001,	Table	S1	
and	Figure	3).	This	finding	remained	unchanged	after	adjustment	for	
infant	age,	sex,	body	weight,	breastfeeding,	and	maternal	education	
(B	[95%	CI]	=	0.32	[0.19‐0.44],	P	<	.001).

3.2 | Infant cholesterol and dietary intake

Dietary	macronutrient	intake	was	calculated	for	the	oldest	age	group	
(Tables	 S2	 and	 S3).	 There	 was	 a	 significant	 negative	 relation	 be‐
tween	infant	TC	and	dietary	intake	of	unsaturated	fatty	acids	(B	[95%	
CI]	=	−0.09	[−0.18	to	−0.01],	P	=	.03).	After	multiple	adjustment,	a	simi‐
lar	trend	was	observed	(B	[95%	CI]	=	−0.08	[−0.16	to	0.00],	P	=	.06).	
Furthermore,	there	was	a	positive	relation	between	infant	TC	and	di‐
etary	intake	of	protein	(B	[95%	CI]	=	0.13	[0.01‐0.26],	P	=	.03,	unad‐
justed)	and	sugar	(B	[95%	CI)	=	0.17	[0.02‐0.31],	P	=	.02,	unadjusted;	
Table	S2	and	Figure	4A‐C).	However,	when	excluding	the	two	subjects	

F I G U R E  2  A,B,	Distribution	of	infant	total	cholesterol	and	
glycated	haemoglobin	concentrations.	The	mean	ages	were	7.8	mo	
in	the	youngest	and	14.1	mo	in	the	oldest	age	group.	HbA1c,	
glycated	haemoglobin;	TC,	total	cholesterol

F I G U R E  3  Relation	between	infant	and	maternal	total	
cholesterol	concentrations.	P‐value	from	univariable	linear	
regression	analysis.	The	mean	ages	were	7.8	mo	in	the	youngest	
and	14.1	mo	in	the	oldest	age	group.	TC,	total	cholesterol
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with	the	highest	sugar	intake,	the	relation	between	infant	TC	and	sugar	
was	no	longer	significant	(B[95%	CI]	=	0.07	[‐0.19	to	0.34],	P=0.58).

3.3 | Infant cholesterol and breastfeeding

The	FFQ	showed	 that	79%	of	 the	 infants	were	partially	breastfed	
and	only	5%	were	exclusively	breastfed	at	6	months	of	age,	while	
46%	were	partially	breastfed	at	12	months	of	age	 (Table	1).	There	
was	no	significant	difference	 in	TC	concentrations	between	all	 in‐
fants	who	were	partially	or	exclusively	breastfed	compared	to	not	
breastfed	(P	=	.68,	Table	S1).	However,	infants	who	were	breastfed	
had	lower	TC	than	infants	who	were	not	breastfed,	when	adjusting	
for	 covariates	 such	 as	 infant	 diet	 in	 the	 oldest	 age	 group	 (B	 [95%	
CI]	=	−0.54	[−0.99	to	−0.10],	P	=	.02,	data	not	shown).

3.4 | Infant Hb1Ac concentrations

Similar	 to	 the	 TC	 pattern,	 we	 also	 found	 a	 wide	 range	 in	 infant	
HbA1c	concentrations	with	a	mean	(SD,	range)	of	4.9	(0.4,	3.7‐6.0)%	
(Figure	2B).	We	found	no	significant	relation	between	infant	HbA1c	
and	infant	age,	sex,	body	weight,	breastfeeding,	maternal	HbA1c	or	
education	including	both	age	groups	and	dietary	macronutrient	in‐
take	in	the	oldest	age	group	(.06	≤	P≤	.97,	unadjusted	and	adjusted,	
Tables	S4	and	S5).

4  | DISCUSSION

In	 the	 current	 study,	 we	 found	 that	 infants	 already	 at	 the	 age	 of	
8‐14	months	were	characterised	by	having	a	wide	range	of	TC	con‐
centrations.	This	wide	range	may	partly	be	explained	by	diet,	as	we	
found	 a	 negative	 relation	 between	 TC	 and	 intake	 of	 unsaturated	
fatty	acids	in	the	oldest	age	group.	A	significant	positive	relation	be‐
tween	the	TC	concentrations	of	mothers	and	 infants	was	found	in	
both	the	unadjusted	and	adjusted	models.

In	 newborns,	 minor	 interindividual	 variation	 in	 TC	 concen‐
trations	has	previously	been	shown.7	Considering	 the	prominent	
increase	of	TC	during	 the	 first	 year	of	 life,8	 it	 is	 interesting	 that	
wide	ranges	of	TC	concentrations	were	found	already	at	the	age	
of	8	months	in	the	current	study,	which	is	in	accordance	with	data	
from	a	 large	German	study.18	Since	TC	concentrations	may	track	
from	early	childhood9	to	later	in	life,	there	will	probably	be	large	
interindividual	differences	in	cholesterol	exposure	from	early	life	
leading	 to	different	 risk	of	disease.11	 In	 the	present	 study,	 there	
was	 a	 significant	 positive	 relation	 between	 maternal	 and	 infant	
TC.	 For	 every	 1	 mmol/L	 increase	 in	 maternal	 TC,	 infant	 TC	 in‐
creased	by	0.3	mmol/L.	This	 is	a	clinically	relevant	difference,	as	
Ference	et	al11	 recently	reported	that	a	0.5	mmol/L	reduction	 in	
low‐density	 lipoprotein	 cholesterol	 over	 a	 period	 of	 40	 years	 is	
expected	to	reduce	the	risk	of	developing	atherosclerotic	CVD	by	
32%.	A	significant	positive	correlation	between	the	TC	concentra‐
tions	of	mothers	and	 infants	has	also	found	 in	other	studies.19,20 

F I G U R E  4  A‐C,	Relation	between	total	cholesterol	concentration	
and	intake	of	unsaturated	fatty	acids,	proteins	and	sugar	in	the	
oldest	infants.	P‐values	from	univariable	linear	regression	analyses.	
The	mean	ages	were	12.6	and	14.1	mo	at	participation	in	the	infant	
dietary	pilot	study	and	Infant	Cholesterol	pilot	study,	respectively.	
E%,	percentage	of	energy;	TC,	total	cholesterol
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These	associations	may	be	caused	by	monogenic	or	polygenic	mu‐
tations,	 apolipoprotein	 E	 and	 lipoprotein	 lipase	 phenotypes	 and	
epigenetics,	but	also	by	shared	lifestyle.3,21

Breastfeeding	 is	 associated	 with	 multiple	 beneficial	 effects,	
such	as	lower	risk	of	developing	obesity	and	diabetes	and	reduced	
blood	pressure	and	cholesterol	concentrations	in	adult	life.22	When	
comparing	 all	 infants	who	were	breastfed	 to	 those	who	were	not	
breastfed	we	found	no	difference	in	TC.	The	large	variation	in	both	
breast	milk	production	and	composition	may	however	partly	explain	
the	wide	range	of	TC	concentrations	found	among	the	infants	in	the	
present	study.	Previous	studies	indicate	that	maternal	dietary	fat	in‐
take	and	circulating	TC	may	affect	 the	 lipid	composition	of	breast	
milk,23	and	thus	affect	the	infants'	TC	concentration.22

In	 the	current	 study,	we	 found	 that	dietary	 fat	quality	was	as‐
sociated	with	infant	TC	already	at	the	age	of	1	year.	This	finding	is	
in	line	with	a	previous	Swedish	study,	where	higher	intake	of	poly‐
unsaturated	 fat	 and	 lower	 intake	of	 saturated	 fat	were	associated	
with	 lower	TC	 in	 infants	aged	1	year.24	Furthermore,	 in	year	1990	
Finnish	infants	aged	7	months	were	randomised	to	a	diet	with	lower	
saturated	 fat	 and	 higher	 polyunsaturated	 fat	 content	 or	 a	 control	
diet,	which	resulted	in	lower	TC	at	age	1‐20	years	in	the	intervention	
group.25,26	In	contrast,	we	found	a	positive	relation	between	infant	
TC	and	intake	of	protein	and	sugar.	The	intake	of	sugar	was	very	low	
and	might	therefore	not	be	clinically	relevant.	One	might	speculate	
that	intake	of	protein	is	a	marker	of	higher	intake	of	animal	products	
such	as	meat	and	dairy;	however,	no	association	was	found	between	
TC	and	intake	of	saturated	fat.

Finally,	we	explored	HbA1c	 concentrations	 among	 the	 infants.	
Similar	 to	 TC,	 we	 found	 a	 wide	 range	 of	 HbA1c	 concentrations	
among	the	infants,	but	lower	mean	HbA1c	compared	to	a	previous	
Dutch	study	from	2011.27	Furthermore,	a	considerably	lower	HbA1c	
concentration	of	2.8%	has	been	 found	 in	 cord	blood	 in	 a	Chinese	
study.28	Interestingly,	in	contrast	to	TC,	infant	HbA1c	did	not	seem	
to	be	associated	with	maternal	HbA1c	or	infant	diet.

Strengths	of	the	present	study	include	the	use	of	noninvasive	tech‐
niques	to	explore	the	relation	between	diet,	TC	and	HbA1c	concentra‐
tions	in	infants,	which	has	previously	been	studied	to	a	limited	extent.	
The	study	has	some	limitations.	The	infant	dietary	pilot	study	included	
51%	while	the	Infant	Cholesterol	pilot	study	only	included	14%	of	the	
sample	drawn	from	the	Norwegian	National	Registry.	The	mothers	in	
the	current	study	were	slightly	older	 (32	vs	31	years),	had	more	fre‐
quently	higher	education	 (76%	vs	58%)	and	a	 lower	 smoking	preva‐
lence	(1%	vs	8%)	compared	to	average	Norwegian	women	in	their	age	
range.29	We	have	no	information	about	confounders	such	as	maternal	
BMI,	maternal	diet	and	use	of	medication.	However,	according	to	the	
Norwegian	Prescription	Database	<1%	of	women	 in	 their	age	 range	
use	cholesterol	lowering	drugs.30	For	the	infants	in	the	youngest	age	
group	the	prevalence	of	breastfeeding	was	high,	thus	absolute	intake	
of	nutrients	was	not	assessed.	Moreover,	ideally	the	dietary	registra‐
tion	and	blood	sampling	should	have	been	performed	at	the	same	time;	
however,	due	to	the	logistics	of	the	study	this	was	not	possible.

In	 the	current	study,	we	found	a	wide	 range	of	TC	and	HbA1c	
concentrations	 among	 infants	 aged	 8‐14	 months.	 There	 was	 a	

negative	relation	between	infant	TC	and	intake	of	unsaturated	fatty	
acids	in	the	oldest	age	group	and	a	significant	positive	relation	be‐
tween	infant	and	maternal	TC	including	both	age	groups.	These	find‐
ings	underscore	 the	 importance	of	 a	healthy	 lifestyle	 among	both	
mothers	 and	 infants,	 and	 this	may	be	 important	 in	 the	 context	 of	
reducing	the	lifelong	risk	of	CVD.
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