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Abstract
The	objective	of	this	study	was	to	compare	a	short	dietary	screener	developed	to	as-
sess	diet	quality	with	interviewer-	administered	telephone	24-	hour	dietary	recalls	in	a	
population	 of	 pregnant	Northern	 Plains	 (NP)	 American	 Indian	women.	 Participants	
were	recruited	from	NP	clinical	sites	of	the	Prenatal	Alcohol	and	SIDS	and	Stillbirth	
(PASS)	Network,	as	part	of	a	large,	prospective,	multidisciplinary	study.	Prenatal	PASS	
participants	 who	 enrolled	 prior	 to	 24	weeks	 gestation	were	 eligible	 to	 participate.	
Repeated	24-	hour	dietary	recalls	were	collected	using	the	Nutrition	Data	System	for	
Research	(NDSR)	software	and	a	short	dietary	screener	was	administered	intended	to	
capture	usual	 dietary	 intake	during	pregnancy.	 The	 available	 recalls	were	 averaged	
across	days	for	analysis.	Items	were	grouped	from	the	recalls	to	match	the	food	group	
data	estimates	for	the	screener	(e.g.,	total	vegetables,	total	fruit,	total	dairy,	total	and	
whole	grains).	Deattenuated	Pearson	correlation	coefficients	were	calculated	between	
the	two	data	sources	after	correcting	for	the	within-	person	variation	in	the	24-	hour	
recall	data.	A	total	of	164	eligible	women	completed	the	screener	and	at	least	two	24-	
hour	dietary	recalls	and	were	included	in	the	analyses.	Pearson	deattenuated	correla-
tion	coefficients	between	the	diet	screener	and	the	dietary	recalls	for	the	majority	of	
food	groups	were	0.40	or	higher.	This	short	diet	screener	to	assess	usual	diet	appears	
to	be	a	valid	instrument	for	use	in	evaluating	diet	quality	among	pregnant	American	
Indian	women.
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1  | INTRODUCTION

Dietary	 factors	 play	 important	 roles	 during	 pregnancy	 and	 in	 a	
wide	 range	 of	 maternal	 and	 fetal	 outcomes	 (Gresham	 et	al.	 2014).	

Suboptimal	nutritional	status	may	make	the	growing	fetus	more	vul-
nerable	 to	 harmful	 environmental	 exposures	 (e.g.,	 tobacco,	 alcohol,	
toxic	chemicals)	intensifying	their	future	health	consequences	(Carter	
et	al.,	2012;	Nykjaer	et	al.,	2014).	Alcohol	has	potentially	deleterious	
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effects	during	pregnancy	 (Jacobson	et	al.,	 1993).	Dietary	 intake	and	
quality	are	important	considerations	in	studies	of	prenatal	alcohol	use	
because	alcohol	and	nutrition	interact	at	multiple	levels	including	ef-
fects	 of	 alcohol	 on	 food	 intake,	 digestion,	 nutrient	 absorption,	 and	
metabolism	 (Weinberg,	1984).	Studies	of	 the	effects	of	alcohol	con-
sumption	on	pregnancy	outcomes	and	subsequent	childhood	growth	
and	 development	 should	 incorporate	 valid	 prospectively	 collected	
assessments	 of	 prenatal	 diet	 that	 address	 diet	 quality	 as	 a	 multi-	
dimensional	exposure.

There	has	been	a	shift	from	examining	the	role	of	single	nutrients	
in	health	outcomes	to	assessing	food	patterns	and	overall	diet	quality.	
Diet	quality	varies	among	pregnant	women	by	demographic	and	psy-
chosocial	characteristics	and	has	been	inversely	associated	with	risk	of	
chronic	disease	and	more	 recently	with	adverse	pregnancy	outcomes	
(Fowles,	Stang,	Bryant,	&	Kim,	2012;	George	et	al.,	2014;	Rasmussen,	
Maslova,	Halldorsson,	&	Olsen,	2014;	Slawson,	Fitzgerald,	&	Morgan,	
2013).	In	Project	VIVA,	among	1777	pregnant	women	who	completed	
a	food	frequency	questionnaire	(FFQ),	poorer	quality	diets	were	more	
common	among	those	who	were	less	educated,	multiparous	and	who	
had	higher	prepregnancy	body	mass	 index	(BMI	kg/m2)	 (Rifas-	Shiman,	
Rich-	Edwards,	Kleinman,	Oken,	&	Gillman,	2009).	These	results	suggest	
that	assessment	of	nutritional	status	and	overall	diet	quality	may	be	par-
ticularly	important	among	those	at	risk	for	adverse	pregnancy	outcomes.

There	is	a	paucity	of	published	nutritional	data	for	American	Indians,	
particularly	for	women	of	childbearing	age.	The	majority	of	studies	have	
been	with	at-	risk	patient	populations,	children,	or	through	Strong	Heart,	
a	 large	 longitudinal	 study	 focused	 on	 cardiovascular	 disease	 (Brown	
et	al.,	 2013;	 Eilat-	Adar	 et	al.,	 2013;	 Fretts	 et	al.,	 2012;	 Kattelmann,	
Conti,	&	Ren,	2009;	Watts,	Rockett,	Baer,	 Leppert,	&	Colditz,	 2007).	
This	gap	is	concerning	given	the	important	role	of	nutrition	during	the	
prenatal	 period	 and	 the	 increased	 incidence	 of	 gestational	 diabetes	
and	 infant	mortality	 and	 among	American	 Indian	 populations	 (Acton	
et	al.,	2002;	O’Connell,	Yi,	Wilson,	Manson,	&	Acton,	2010).	Accurate,	
inexpensive	dietary	data	collection	instruments	that	include	culturally	
relevant	foods,	are	acceptable	to	participants	and	which	can	be	admin-
istered	fairly	quickly	in	a	public	health	setting	are	needed	for	nutritional	
assessment.	Our	objective	was	to	administer	a	short	dietary	screener	
to	pregnant	women	to	estimate	intakes	of	selected	food	groups	and	to	
assess	relative	validity	of	the	screener	compared	with	similar	measures	
obtained	from	repeated	24-	hour	dietary	recalls.

2  | METHODS

The	Prenatal	Alcohol	and	SIDS	and	Stillbirth	study	(PASS)	 is	a	 large,	
prospective	multidisciplinary	study	designed	to	evaluate	the	associa-
tion	between	prenatal	alcohol	exposure	and	stillbirth	and	sudden	in-
fant	death	syndrome.	PASS	recruited	women	at	risk	for	drinking	during	
pregnancy	at	sites	in	the	US	Northern	Plains	(NP)	and	in	Cape	Town,	
South	Africa	between	August,	2007	and	January	2015	(Dukes	et	al.,	
2014).	Oversight	is	provided	by	an	independent	advisory	and	safety	
monitoring	board	and	numerous	institutional	review	boards	and	tribal	
communities.	The	tribal	communities	represented	have	reviewed	and	

approved	the	manuscript.	Data	presented	here	are	from	NP	partici-
pants	who	participated	in	this	ancillary	diet	screener	validation	study.

2.1 | Participants

Between	 June	2011	and	May	2013	203	potentially	eligible	women	
presenting	for	their	first	PASS	prenatal	visit	at	20–24	weeks	of	gesta-
tion	were	asked	to	participate.	The	ancillary	study	was	described	and	
informed	consent	obtained.	Participant	characteristics	available	from	
the	 parent	 study	 data	 included	 age,	 gestational	 age,	 prepregnancy	
BMI,	smoking,	and	educational	status	(Table	1).

2.2 | Dietary intake measures

PASS	developed	a	diet	screener	in	collaboration	with	NutritionQuest	
(http://nutritionquest.com/),	the	source	of	the	widely	used	Block	FFQ	

TABLE  1 Participant	characteristics	for	pregnant	women	
(n	=	164)

Variable
Mean (SD) or 
No. (%)

Age	at	first	visit	(yrs.)a 27.0	(5.5)

Gestation	time	at	first	visit	(wks.)a 21.7	(1.2)

Prepregnancy	BMI	Category	(No.,	%)

Underweight/Normal	(<25) 48	(29%)

Overweight	(25-	29) 45	(27%)

Obese	(≥30) 64	(39%)

Missing 7	(4%)

PrePregnancy	BMI	(kg/m2)a 29.9	(7.5)

BMI	20–24	weeks	(kg/m2)a 31.28	(6.92)

Smoking	(%)

Never 24	(15%)

Past 16	(10%)

Any	during	pregnancy 90	(55%)

Missing 35	(21%)

Education	(%)

<H.S. 61	(37%)

H.S.	graduate	or	GED 45	(27%)

>H.S.	graduate 58	(35%)

Dietary	Intake	(from	repeated	24-	hour	recalls)

Total	energy	intake	(kcal) 2290	(819)

Protein	(%	energy) 15.0	(2.9)

Carbohydrate	(%	energy) 51.9	(6.6)

Total	fat	(%	energy) 33.1	(5.5)

Cholesterol	(mg) 321	(202)

Fiber	(gm) 17.6	(6.7)

SD,	standard	deviation.
aMissing	 data	 for	 n	=	7	 for	 prepregnancy	 BMI,	 n	=	4	 for	 BMI	 at	
20–24	weeks,	n	=	1	for	age	and	gestation,	n	=	35	for	smoking	status	due	to	
participant	 nonresponse.	 Percentages	 may	 not	 add	 to	 100	 due	 to	
rounding.

http://nutritionquest.com/
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by	modifying	a	more	comprehensive	nutrition	assessment	previously	
used	in	the	Strong	Heart	Dietary	Study	(Conti,	2008).	The	screener,	a	
44-	item	 instrument	 to	assess	usual	dietary	 intake,	queried	quantity,	
frequency,	and	preparation	of	commonly	consumed	foods.	Food	items	
were	defined	 to	capture	nutrient	and	 food	group	values	 to	 support	
overall	diet	quality	assessment.	Study	personnel	from	the	community	
provided	 input	on	 inclusion	of	 traditional	 and	 commonly	 consumed	
foods	 for	 the	 study	population	 (e.g.,	 fry	bread,	menudo,	wild	game,	
Walleye	fish,	pumpkin).	A	table	of	these	foods	including	energy	con-
tent	and	macronutrients	is	available	as	an	online	supplement.	Foods	
which	were	nutritionally	similar	were	grouped	into	line	items.	Nutrient,	
food	 group	 values	 and	 portion	 sizes	were	 derived	 from	 analysis	 of	
NHANES	24-	hour	recall	data	 (2003–2006)	 from	women	age	18–50	
for	the	majority	of	foods.	Previous	studies,	including	the	Strong	Heart	
Study	 (Conti,	 2008),	 have	 provided	 nutrient	 values	 for	 traditional	
foods	and	wild	game.	Estimates	of	 intakes	of	saturated	fat,	 sodium,	
and	 selected	 food	group	variables	were	generated	 including:	whole	
and	total	fruit	(including	juice),	dark	green	and	orange	vegetables,	total	
vegetables	(without	legumes),	whole	grains,	total	grains,	total	milk	and	
dairy,	total	meat,	fish	and	poultry,	eggs,	oils,	solid	fats,	added	sugars,	
and	energy	intake	from	a	combination	of	solid	fats	and	added	sugars.	
Alcohol	consumption,	collected	in	detail	in	the	parent	study,	was	not	
included.	Participants	completed	the	screener	onsite	using	the	previ-
ous	30	days	as	their	recall	period.

Participants	provided	information	on	convenient	days,	times	and	
phone	 to	 communicate	 with	 them	 by	 telephone.	 The	 Penn	 State	
Diet	 Assessment	 Center	 attempted	 to	 complete	 a	 series	 of	 three	
interviewer-	administered	 telephone	 24-	hour	 dietary	 recalls	 on	 ran-
domly	 selected,	 nonconsecutive	 days,	 for	 each	 participant	 (2	week	
days	 and	 1	weekend	 day)	within	 two-	four	weeks	 of	 completing	 the	
NP	 diet	 screener.	 The	 Nutrition	 Data	 System	 for	 Research	 (NDSR,	
Version	2012,	Nutrition	Coordinating	Center,	University	of	Minnesota,	
Minneapolis,	MN)	was	used	for	analysis.

The	 screener	 is	 not	 intended	 to	 provide	 an	 overall	 estimate	 of	
total	energy	intake;	thus,	this	validation	focuses	on	food	groups	based	
on	components	 from	 the	United	States	Department	of	Agriculture’s	
(USDA)	Healthy	Eating	Index	(HEI).	The	HEI	is	a	tool	originally	devel-
oped	in	1995	by	the	(USDA)	Center	for	Nutrition	Policy	and	Promotion	
(CNPP)	to	monitor	and	evaluate	change	in	diet	quality	among	US	pop-
ulations	 (Guenther,	 Reedy,	 &	 Krebs-	Smith,	 2008;	 Guenther,	 Reedy,	
Krebs-	Smith,	&	Reeve,	 2008;	Guenther	 et	al.,	 2013).	Data	 from	 the	
recalls	and	diet	screener	were	used	to	calculate	selected	food	group	
components	 similar	 to	 those	 in	 the	HEI	2005	and	2010:	 solid	 fruit;	
total	 fruit	and	 juice;	dark	green	and	orange/yellow	vegetables;	 total	
vegetables	(without	legumes);	total	dairy;	meat,	fish	and	poultry	(with-
out	 legumes,	soy,	nuts,	or	other	protein	sources);	whole	grains;	total	
grains;	saturated	fat;	and	sodium	(Guenther	et	al.,	2014;	Miller	et	al.,	
2011).

2.3 | Statistical analysis

Statistical	analysis	was	conducted	using	SAS	Version	9.3.	Descriptive	
statistics	were	reported	for	participant	characteristics	and	compared	

to	 the	parent	 study,	 the	NP	Cohort	 (n	=	4805).	The	24-	hour	 recalls	
were	 averaged	 across	 days	 for	 analysis.	 The	mean,	 standard	 devia-
tion,	median,	and	interquartile	range	(IQR)	of	each	nutrient	and	food	
group	were	reported	for	both	the	24-	hour	recall	and	PASS	Screener.	
To	 assess	 the	 strength	 of	 the	 association	 between	 the	 two	 instru-
ments,	 correlation	 coefficients	 were	 calculated	 using	 natural	 log	
transformed	values	of	the	dietary	variables,	and	used	to	assess	rela-
tive	validity	(Cade,	Burley,	Warm,	Thompson,	&	Margetts,	2004).	We	
calculated	both	Pearson	and	Spearman	correlations	with	very	similar	
results;	Pearson	correlations	are	reported	for	consistency	with	previ-
ously	described	results	for	pregnant	women.	In	addition,	deattenuated	
Pearson	correlation	coefficients	were	calculated	using	ANOVA	to	cor-
rect	for	the	within-	person	variation	in	the	24-	hour	recall	data	(Willett	
&	Lenart,	2013).	Additional	analysis	was	conducted	by	repeating	the	
correlations	on	only	women	with	three	dietary	recalls	and	our	over-
all	conclusions	were	unchanged.	Bland-	Altman	plots	were	also	used	
to	 assess	 agreement	 between	 instruments	 across	 ranges	 of	 intakes	
(Bland	&	Altman,	1986).

3  | RESULTS

Of	 the	203	women	 targeted	 for	 this	 study,	187	were	enrolled,	 and	
16	declined	(92.1%).	Of	the	enrolled	participants,	at	the	conclusion	of	
data	collection	176	participants	had	responses	to	both	the	screener	
and	 24-	hour	 recalls.	We	 proposed	 a	 priori	 to	 exclude	women	with	
only	one	24-	hour	recall	(n	=	8)	or	with	implausible	total	energy	intakes	
(<500	kcal/day	(n	=	3)	or	>6000	(n	=	1)	kcal/day)	leaving	a	final	sam-
ple	of	164	for	analysis.	The	majority	(96%)	reported	race/ethnicity	as	
Native	American	with	 the	 remainder	 reporting	 as	Caucasian.	Mean	
age	for	validation	study	participants	was	26.9	(±5.5	years)	compared	
to	27.6	(±5.4	years)	for	the	NP	Cohort	(p	=	.16).	There	were	some	dif-
ferences	 between	 characteristics	 of	 the	 diet	 validation	 sample	 and	
the	NP	Cohort	as	a	whole.	A	total	of	62%	of	validation	study	partici-
pants	(vs.	81%	of	Cohort	members;	p	<	.001)	were	high	school	gradu-
ates	 or	 had	 completed	 some	 education	 past	 high	 school.	 Smoking	
at	some	time	during	pregnancy	was	reported	by	63%	of	the	valida-
tion	sample	but	 just	38%	of	 the	NP	Cohort	 (p	<	.0001).	Lastly,	66%	
of	validation	 study	participants	were	overweight	or	obese	 (vs.	53%	
NP	Cohort	members;	p	<	.001),	congruent	with	overall	the	rate	in	this	
region.	Mean	total	energy	intake	as	estimated	by	the	24-	hour	recalls	
was	2290	(±819)	kcal/day	with	participants	reporting	percent	energy	
intakes	of	approximately	15%,	52%,	and	33%	from	protein,	carbohy-
drate,	and	fat,	respectively.

Table	2	shows	intakes	(means,	SD	and	medians,	IQR)	for	the	recalls	
and	the	screener	with	Pearson	correlations.	The	diet	screener	generally	
yielded	estimates	that	were	higher	than	the	recalls	for	measures	of	fruit	
(nearly	half	a	serving	more/day)	and	vegetable	(nearly	one	serving	more/
day)	 intake.	In	contrast,	estimates	for	whole	and	total	grains,	sodium,	
solid	fats	and	added	sugars	tended	to	be	lower	for	the	diet	screener.	
Pearson	 correlation	 coefficients	 improved	 with	 deattenuation	 and	
ranged	from	a	low	of	0.31	for	meat,	fish	and	poultry	to	a	high	of	0.72	for	
milk.	All	deattenuated	correlations	were	above	0.30;	most	were	above	
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0.40	and	considered	satisfactory	(Willett	&	Lenart,	2013).	The	lowest	
correlations	observed	were	for	meats,	poultry,	and	fish	(0.31),	yellow/
orange	vegetables	(0.38),	whole	(0.35)	and	total	grains	(0.36).	Analyses	
including	only	women	with	three	24-	hour	dietary	recalls	(n	=	155)	were	
not	meaningfully	different	except	for	added	sugars.	The	correlation	for	
added	sugar	was	improved	when	analyses	were	limited	to	women	with	
three	recalls	(r	=	0.64	for	3	recalls	vs.	r	=	0.58	for	2	recalls).

Bland-	Altman	 plots	 (Figures	1,	 2,	 and	 3)	 of	 saturated	 fat,	 total	
vegetables	and	whole	grains	 that	are	 representative	of	 the	 range	 in	
deattenuated	 correlation	 values	 are	 presented.	 For	 saturated	 fat	
agreement	is	fairly	consistent	across	 intakes;	however,	for	total	veg-
etables,	the	agreement	is	modest	at	higher	reported	intakes.	The	plot	
for	whole	grains	does	not	 show	good	agreement	between	methods	
except	when	reported	intakes	are	low.

4  | DISCUSSION

A	short	diet	screener	was	developed	to	assess	usual	 intake	of	 food	
groups	 in	 pregnant	 American	 Indian	 women.	 Short	 screener-	type	

instruments	 used	 to	 assess	 usual	 diet	 can	 be	 completed	 relatively	
quickly	 and	 are	 usually	 self-	administered.	 Compared	 to	 intakes	 es-
timated	 by	 repeated	 24-	hour	 dietary	 recalls	 the	 screener	 provided	
relatively	valid	estimates	of	most	food	groups	with	correlations	in	the	
acceptable	range.	The	lowest	correlations	observed	were	for	meats,	
poultry	and	fish	(0.31),	yellow/orange	vegetables	(0.38),	whole	(0.35)	
and	total	grains	(0.36).	Generally	meats	are	expensive;	thus,	it	is	pos-
sible	that	intake	in	this	population	varies	on	a	day-	to-	day	basis	over	
the	course	of	a	month	(the	reference	duration	for	the	screener)	and	
this	was	not	 captured	by	 the	dietary	 recalls.	Another	 consideration	
for	meats,	poultry,	and	fish	 is	 that	 the	USDA	database	used	for	the	
screener	separates	out	“discretionary	fat”	in	nonlean	meats	resulting	
in	a	corrected	(e.g.,	smaller)	gram	amount	for	meats	while	the	24-	hour	
recall	method	does	not	make	this	adjustment.	While	 it	 is	difficult	to	
determine	 just	 how	 this	might	 impact	 the	overall	 results,	 it	 is	 likely	
that	the	USDA	meat	measures	vary	from	the	NDSR	measures	 in	an	
unsystematic	 way.	 For	 the	 yellow/orange	 vegetable	 subgroup,	 re-
ported	consumption	by	both	methods	was	very	 limited	which	 likely	
contributed	to	the	poor	correlations;	the	correlation	for	total	vegeta-
bles,	which	includes	this	subgroup,	(0.44)	was	higher	and	is	considered	

TABLE  2 Comparison	of	food	intake	by	24-	hour	recalls	and	PASS	Screener	(n	=	164):	means	(SD),	medians	(IQR)	and	Pearson	correlations

Variable

24- Hour Recalls Screener
Unadjusted 
correlation

Deattenuated 
correlationcMean (SD) Median (IQR) Mean (SD) Median (IQR)

Fruita

Solid	fruit 0.39	(0.51) 0.21	(0.52) 0.70	(0.54) 0.57	(0.71) 0.38 0.52

Total	fruit	&	juice 0.90	(0.92) 0.71	(1.00) 1.30	(0.89) 1.09	(0.97) 0.43 0.62

Vegetablesa

Yellow/Orange 0.06	(0.11) 0.00	(0.06) 0.06	(0.08) 0.04	(0.07) 0.24 0.38

Dark	Green 0.06	(0.13) 0.00	(0.05) 0.19	(0.25) 0.10	(0.22) 0.28 0.51

Total	vegetables	(without	
legumes)

1.41	(0.71) 1.28	(1.00) 2.27	(1.23) 1.96	(1.67) 0.27 0.44

Dairya

Milk 0.94	(0.86) 0.74	(1.02) 1.16	(0.95) 0.92	(1.32) 0.55 0.72

Total	dairy 1.95	(1.25) 1.73	(1.30) 1.92	(1.13) 1.69	(1.51) 0.45 0.62

Eggsb 0.72	(0.79) 0.59	(1.14) 0.71	(0.58) 0.54	(0.65) 0.33 0.52

Meatsb

Meat,	poultry,	fish 4.10	(1.97) 3.71	(2.26) 3.65	(2.40) 3.17	(2.63) 0.13 0.31

Grainsb

Whole	grains 2.10	(1.78) 1.74	(2.33) 1.62	(1.23) 1.27	(1.42) 0.25 0.35

Total	grains 8.04	(3.35) 7.72	(3.62) 6.09	(3.28) 5.36	(4.68) 0.25 0.36

Fat	&	Sugar

Discretionary	solid	fat	(g) 48.77	(26.20) 43.28	(29.57) 49.51	(26.13) 44.47	(33.56) 0.35 0.47

Saturated	fat	(g) 30.21	(13.93) 28.03	(17.67) 29.74	(15.28) 26.75	(18.37) 0.42 0.53

Added	sugar	(g) 77.01	(47.89) 72.42	(55.55) 65.41	(42.78) 57.74	(61.53) 0.47 0.58

Dietary	sodium	(mg) 4018	(1539) 3727	(1765) 3312	(1629) 3015	(2042) 0.38 0.49

SD,	standard	deviation;	IQR,	interquartile	range.
aBasic	unit	of	measure	is	cup-	equivalents.
bBasic	unit	of	measure	is	ounce-	equivalents	or	as	stated.
cAll	correlations	were	statistically	significant	with	the	exception	of	the	meat,	poultry	and	fish	group	which	was	not	significant	(p	=	.19).
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acceptable.	Lastly,	for	grains,	many	of	the	contributors	are	combina-
tion	foods	and	mixed	dishes	which	may	contribute	to	the	difficulty	in	
reporting	usual	intake	frequency	(e.g.,	for	the	screener)	and/or	portion	
sizes	(for	either	method)	of	these	foods.	In	addition,	the	USDA	data-
base	 used	 by	 the	 screener	 separates	 out	 fat	 and	 sugar	 from	grains	
while	the	24-	hour	recall	database	does	not.	These	differences	might	
explain	the	24-	hour	recall’s	higher	estimates	for	whole	and	total	grains	
compared	to	the	screener.	Lastly,	as	explained	in	detail	by	Hunsberger,	
O’Malley,	Block,	&	Norris		(2015)	the	databases	used	by	the	two	meth-
ods	estimate	whole	grains	differently.	For	example,	 if	whole	grain	is	
the	first	ingredient	in	a	food,	NDSR	considers	the	grain	in	the	product	

whole	grain.	 In	contrast,	 the	USDA	database	will	 assign	portions	of	
products	as	whole	grain	and	nonwhole	grain.

No	other	investigators	have	validated	a	short	diet	screening	instru-
ment	among	pregnant	or	nonpregnant	American	Indian	women	to	our	
knowledge.	There	is	one	report	of	a	validation	study	of	an	audio	self-	
administered	computer-	assisted	diet	history	questionnaire	contrasted	
with	monthly	24-	hour	recalls	among	124	American	Indians	and	Alaska	
Native	people	(Murtaugh	et	al.,	2010).	In	contrast	with	our	study,	the	
instrument	was	longer	(average	of	70	reported	foods,	required	twice	as	
long	to	complete),	and	the	validation	study	included	both	genders,	the	
majority	of	participants	were	between	35	and	49	years	of	age,	more	

F IGURE  1 Bland-	Altman	plot	of	
the	difference	in	intake	of	saturated	
fat	between	the	screener	and	the	
deattenuated	24-	hour	recalls	plotted	
against	the	mean	of	the	two	methods

F IGURE  2 Bland-	Altman	plot	
of	the	difference	in	intake	of	total	
vegetables	between	the	screener	and	
the	deattenuated	24-	hour	recalls	plotted	
against	the	mean	of	the	two	methods
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recall	data	were	collected,	and	the	focus	was	primarily	on	nutrient	in-
take.	Pearson	correlations	corrected	for	attenuation	were	provided	for	
three	food	groups,	red	meat	(0.67),	fruits	(0.32),	and	vegetables	(0.22)	
(Murtaugh	et	al.,	2010).	These	correlations	were	somewhat	lower	than	
those	 reported	 in	 our	 study	 for	 solid	 fruits	 (0.52)	 and	 total	 vegeta-
bles	 (0.44);	however,	our	correlations	 for	meat,	poultry,	fish	 (we	did	
not	assess	red	meat	separately	(0.31))	were	lower.	Our	results	are	also	
comparable	 to	 those	reported	by	other	 researchers	 for	validation	of	
diet	screeners	or	much	longer	FFQs	among	pregnant	women	(Erkkola	
et	al.,	2001;	Mouratidou,	Ford,	&	Fraser,	2006;	Brantsaeter,	Haugen,	
Alexander,	 &	Meltzer,	 2008;	 Loy,	Marhazlina,	 Nor,	 &	 Hamid,	 2011;	
Barbieri,	Nishimura,	Crivellenti,	&	Sartorelli,	2013;	Barbieri	,	Crivellenti,	
Nishimura,	&	Sartorelli,	2014).	For	example,	Brantsaeter	et	al.	(2008)	
conducted	a	validation	study	with	119	pregnant	Norwegian	women.	
Mean	 correlations	 for	 	4-	day	weighed	 food	 diary	 data	 compared	 to	
food	 groups	 obtained	 from	 a	 225-	item	FFQ	were	 0.48	 across	 food	
groups.	Similar	to	our	results,	they	observed	correlations	of	0.21	for	
meat	and	0.48	for	vegetable	intakes	(Brantsaeter	et	al.,	2008).

A	 significant	 contribution	 of	 the	 present	 study	was	 to	 evaluate	
food	intake	in	a	population	of	pregnant	American	Indian	women	using	
a	short	screener	modified	to	 include	traditional	 foods.	We	collected	
prenatal	 diet	 in	 a	 prospective	 study	 design	 prior	 to	 examination	 of	
birth	outcomes	using	a	well-	designed	protocol.	The	24-	hour	dietary	
recalls	were	 collected	by	 trained	 interviewers	 using	 state-	of-	the	 art	
methods	for	conducting	dietary	assessment	research.	There	were	also	
limitations	 to	 this	 research.	 Foods	 included	 in	 traditional	 American	
Indian/Alaskan	Native	diets	vary	by	region.	The	screener	would	likely	
require	modification	to	assess	the	traditional	dietary	intakes	of	these	
populations	in	other	regions.	To	some	extent,	the	diet	validation	sub-
study	 population	 differed	 demographically	 from	 the	 overall	 PASS	
population.	A	series	of	three	24-	hour	recalls,	often	used	in	diet	vali-
dation	studies	of	dietary	instruments,	may	have	limited	our	ability	to	

capture	seasonal	of	intake	of	some	traditional	foods	as	well	as	“usual”	
pregnancy	diet.	In	this	study,	both	assessment	methods	target	recent	
dietary	 intake;	 however,	 the	 time	 frame	 of	 reference	 between	 the	
screener	 and	 the	 repeated	 24-	hour	 recalls	 differs	 somewhat	which	
may	have	attenuated	correlations	between	the	two	methods.	The	as-
sessment	 of	 dietary	 intake	 of	 pregnant	women	 could	 be	 influenced	
by	fluctuations	in	appetite	and	by	nausea,	heart	burn,	or	constipation	
which	may	be	more	likely	to	be	captured	by	24-	hour	recalls.	The	diet	
interviewers	query	whether	the	24-	hour	recall	represented	a	day	that	
was	typical,	lower	or	higher	than	normal;	however,	it’s	possible	the	re-
spondent	did	not	feel	comfortable	sharing	these	types	of	diet-	related	
issues	over	the	telephone.

5  | CONCLUSIONS AND IMPLICATIONS

This	study	demonstrates	that	the	PASS	Diet	Screener	may	be	a	useful	
tool	for	the	assessment	of	overall	diet	and	diet	quality	among	preg-
nant	American	Indian	women.	Future	research	should	explore	the	use	
of	this	instrument	with	other	populations.

ACKNOWLEDGMENTS

The	 authors	 thank	 the	 study	 participants	 that	 contributed	 to	 this	
project	as	well	as	the	PASS	research	staff	for	data	collection	activi-
ties.	The	Author	also	thank	Victoria	Grey	Owl	for	her	assistance	in	
identifying	 foods	unique	 to	NP	American	 Indian	communities.	The	
PASS	Research	Network	 is	 supported	by	 the	National	 Institute	on	
Alcohol	 Abuse	 and	 Alcoholism,	 Eunice	 Kennedy	 Shriver	 National	
Institute	 of	 Child	 Health	 and	 Human	 Development,	 and	 National	
Institute	on	Deafness	and	Other	Communication	Disorders	through	
the	 Cooperative	 Agreement	 Mechanism	 (U01	 HD055154,	 U01	

F IGURE  3 Bland-	Altman	plot	of	the	dif-
ference	in	intake	of	whole	grains	between	
the	screener	and	the	deattenuated	24-	hour	
recalls	plotted	against	the	mean	of	the	two	
methods



     |  631HARTMAN eT Al.

HD045935,	U01	HD055155,	U01	HD045991,	and	U01	AA016501).	
Research	reported	 in	this	publication	was	supported	 in	part	by	the	
Biostatistics	and	Bioinformatics	Shared	Resource	of	Winship	Cancer	
Institute	 of	 Emory	 University	 and	 National	 Institutes	 of	 Health/
NCI	 under	 award	 number	 P30CA138292.	 The	 opinions	 expressed	
in	 this	 paper	 do	 not	 necessarily	 reflect	 the	 views	 of	 the	 Indian	
Health	Service	(IHS)	or	the	National	Institutes	of	Health,	the	Eunice	
Kennedy	Shriver	National	Institute	of	Child	Development	(NICHD),	
the	 National	 Institute	 on	 Alcohol	 Abuse	 and	 Alcoholism	 (NIAAA)	
or	 the	 National	 Institute	 on	 Deafness	 and	 Other	 Communication	
Disorders	(NIDCD).

CONFLICT OF INTEREST

TB	and	JN	were	employed	by	NutritionQuest;	however,	they	did	not	
assist	with	the	data	collection	or	data	analysis.	All	other	authors	have	
nothing	to	report.

REFERENCES

Acton,	K.	J.,	Burrows,	N.	R.,	Moore,	K.,	Querec,	L.,	Geiss,	L.	S.,	&	Engelgau,	
M.	M.	 (2002).	Trends	 in	diabetes	prevalence	among	American	 Indian	
and	Alaska	Native	 children,	 adolescents,	 and	young	adults.	American 
Journal of Public Health,	92,	1485–1490.

Barbieri,	 P.,	 Crivellenti,	 L.	 C.,	 Nishimura,	 R.	Y.,	 &	 Sartorelli,	 D.	 S.	 (2014).	
Validation	 of	 a	 food	 frequency	 questionnaire	 to	 assess	 food	 group	
intake	 by	 pregnant	women.	 Journal of Human Nutrition and Dietetics,	
28(Suppl	1),	38–44.

Barbieri,	 P.,	 Nishimura,	 R.	Y.,	 Crivellenti,	 L.	 C.,	 &	 Sartorelli,	 D.	 S.	 (2013).	
Relative	validation	of	 a	quantitative	ffq	 for	use	 in	Brazilian	pregnant	
women.	Public Health Nutrition,	16,	1419–1426.

Bland,	 J.	 M.,	 &	 Altman,	 D.	 G.	 (1986).	 Statistical	 methods	 for	 assessing	
agreement	between	two	methods	of	clinical	measurement.	Lancet,	1,	
307–310.

Brantsaeter,	 A.	 L.,	 Haugen,	 M.,	 Alexander,	 J.,	 &	 Meltzer,	 H.	 M.	 (2008).	
Validity	of	a	new	food	frequency	questionnaire	for	pregnant	women	in	
the	Norwegian	Mother	and	Child	Cohort	study.	Maternal Child Nutrition 
Journal,	4,	28–43.

Brown,	B.,	Noonan,	C.,	Harris,	K.	J.,	Parker,	M.,	Gaskill,	S.,	Ricci,	C.,		…		&		
Gress,	S.	(2013).	Developing	and	piloting	the	journey	to	native	youth	
health	 program	 in	 northern	 plains	 Indian	 communities.	 Diabetes 
Educator,	39,	109–118.

Cade,	J.	E.,	Burley,	V.	J.,	Warm,	D.	L.,	Thompson,	R.	L.,	&	Margetts,	B.	M.	
(2004).	Food-	frequency	questionnaires:	A	review	of	their	design,	vali-
dation	and	utilisation.	Nutrition Research Review,	17,	5–22.

Carter,	 R.	 C.,	 Jacobson,	 J.	 L.,	 Molteno,	 C.	 D.,	 Jiang,	 H.,	Meintjes,	 E.	M.,	
Jacobson,	S.	W.	&	Duggan,	C.	 (2012).	Effects	of	heavy	prenatal	alco-
hol	 exposure	 and	 iron	 deficiency	 anemia	 on	 child	 growth	 and	 body	
composition	through	age	9	years.	Alcoholism Clinical and Experimental 
Research,	36,	1973–1982.

Conti,	K.	(2008).	Nutrition	status	of	American	Indian	adults	and	impending	
needs	in	view	of	the	Strong	Heart	Dietary	Study.	Journal of the American 
Dietetic Association,	108,	781–784.

Dukes,	K.	A.,	Burd,	L.,	Elliott,	A.	J.,	Fifer,	W.	P.,	Folkerth,	R.	D.,	Hankins,	G.	D.	
V.,	…	&	for	the	PASS	Research	Network	(2014).	The	Safe	Passage	study:	
Design,	methods,	recruitment,	and	follow-	up	approach.	Paediatric and 
Perinatal Epidemiology,	28,	455–465.

Eilat-Adar,	 S.,	Mete,	M.,	 Fretts,	A.,	 Fabsitz,	 R.	R.,	Handeland,	V.,	 Lee,	 E.	
T.,	…		&	Howard,	B.	V.	(2013).	Dietary	patterns	and	their	association	
with	cardiovascular	 risk	 factors	 in	a	population	undergoing	 lifestyle	

changes:	The	Strong	Heart	study.	Nutrition Metabolism Cardiovascular 
Disease,	23,	528–535.

Erkkola,	M.,	Karppinen,	M.,	Javanainen,	J.,	Rasanen,	L.,	Knip,	M.,	&	Virtanen,	
S.	M.	(2001).	Validity	and	reproducibility	of	a	food	frequency	question-
naire	 for	 pregnant	 Finnish	women.	American Journal of Epidemiology,	
154,	466–476.

Fowles,	E.	R.,	Stang,	J.,	Bryant,	M.,	&	Kim,	S.	(2012).	Stress,	depression,	so-
cial	support,	and	eating	habits	reduce	diet	quality	in	the	first	trimester	
in	low-	income	women:	A	pilot	study.	Journal of the Academy of Nutrition 
and Dietetics,	112,	1619–1625.

Fretts,	A.	M.,	Howard,	B.	V.,	McKnight,	B.,	Duncan,	G.	E.,	Beresford,	S.	A.,	
Mete,	M.,		…		&		Siscovick,	D.	S.	(2012).	Associations	of	processed	meat	
and	unprocessed	 red	meat	 intake	with	 incident	diabetes:	The	 strong	
heart	family	study.	American Journal of Clinical Nutrition,	95,	752–758.

George,	S.	M.,	Ballard-Barbash,	R.,	Manson,	J.	E.,	Reedy,	J.,	Shikany,	J.	M.,	
Subar,	A.	F.,	…		&		Neuhouser,	M.	L.	(2014).	Comparing	indices	of	diet	
quality	with	chronic	disease	mortality	risk	in	postmenopausal	women	
in	 the	women’s	health	 initiative	observational	 study:	Evidence	 to	 in-
form	national	dietary	guidance.	American Journal of Epidemiology,	180,	
616–625.

Gresham,	E.,	Bisquera,	A.,	Byles,	J.	E.,	&	Hure,	A.	J.	(2014).	Effects	of	dietary	
interventions	on	pregnancy	outcomes:	A	systematic	review	and	meta-	
analysis.	Maternal Child Nutrition,	12,	5–23.

Guenther,	 P.	M.,	Casavale,	K.	O.,	 Reedy,	J.,	 Kirkpatrick,	 S.	 I.,	Hiza,	H.	A.,	
Kuczynski,	K.	J.	…		&		Krebs-Smith,	S.	M.	(2013).	Update	of	the	healthy	
eating	index:	Hei-	2010.	Journal of the Academy of Nutrition and Dietetics,	
113,	569–580.

Guenther,	P.	M.,	Kirkpatrick,	S.	I.,	Reedy,	J.,	Krebs-Smith,	S.	M.,	Buckman,	
D.	W.,	Dodd,	K.	W.,	…		&		Raymond,	C.	J.	 (2014).	The	healthy	eating	
index-	2010	is	a	valid	and	reliable	measure	of	diet	quality	according	to	
the	 2010	 dietary	 guidelines	 for	 americans.	 Journal of Nutrition,	144,	
399–407.

Guenther,	P.	M.,	Reedy,	J.,	&	Krebs-Smith,	S.	M.	(2008).	Development	of	the	
healthy	eating	index-	2005.	Journal of the American Dietetic Association,	
108,	1896–1901.

Guenther,	 P.	 M.,	 Reedy,	 J.,	 Krebs-Smith,	 S.	 M.,	 &	 Reeve,	 B.	 B.	 (2008).	
Evaluation	of	 the	healthy	eating	 index-	2005.	 Journal of the American 
Dietetic Association,	108,	1854–1864.

Hunsberger,	M.,	O’Malley,	J.,	Block,	T.,	&	Norris,	J.	C.	(2015).	Relative	val-
idation	of	block	kids	food	screener	for	dietary	assessment	in	children	
and	adolescents.	Maternal Child Nutrition Journal,	11,	260–270.

Jacobson,	J.	L.,	Jacobson,	S.	W.,	Sokol,	R.	J.,	Martier,	S.	S.,	Ager,	J.	W.,	&	
Kaplan-Estrin,	M.	G.	(1993).	Teratogenic	effects	of	alcohol	on	infant	de-
velopment.	Alcoholism, Clinical and Experimental Research,	17,	174–183.

Kattelmann,	 K.	 K.,	 Conti,	 K.,	 &	 Ren,	 C.	 (2009).	 The	medicine	wheel	 nu-
trition	 intervention:	A	 diabetes	 education	 study	with	 the	 Cheyenne	
River	 Sioux	 Tribe.	 Journal of the American Dietetic Association,	 109,	
1532–1539.

Loy,	S.	L.,	Marhazlina,	M.,	Nor,	A.	Y.,	&	Hamid,	J.	J.	 (2011).	Development,	
validity	and	reproducibility	of	a	food	frequency	questionnaire	in	preg-
nancy	for	the	Universiti	Sains	Malaysia	Birth	Cohort	study.	Malaysian 
Journal of Nutrition,	17,	1–18.

Miller,	P.	E.,	Mitchell,	D.	C.,	Harala,	P.	L.,	Pettit,	J.	M.,	Smiciklas-Wright,	H.,	
&	Hartman,	T.	J.	(2011).	Development	and	evaluation	of	a	method	for	
calculating	 the	 Healthy	 Eating	 Index-	2005	 using	 the	 Nutrition	 Data	
System	for	Research.	Public Health Nutrition,	14,	306–313.

Mouratidou,	 T.,	 Ford,	 F.,	 &	 Fraser,	 R.	 B.	 (2006).	 Validation	 of	 a	 food-	
frequency	questionnaire	for	use	in	pregnancy.	Public Health Nutrition,	
9,	515–522.

Murtaugh,	M.	A.,	Ma,	K.	N.,	Greene,	T.,	Redwood,	D.,	Edwards,	S.,	Johnson,	
J.,	 	…	 	&	 	Slattery,	M.	L.	 (2010).	Validation	of	a	dietary	history	ques-
tionnaire	for	American	Indian	and	Alaska	Native	people.	Ethnicity and 
Disease,	20,	429–436.

Nykjaer,	C.,	Alwan,	N.	A.,	Greenwood,	D.	C.,	Simpson,	N.	A.,	Hay,	A.	W.,	White,	
K.	L.	&	Cade,	J.	E.	 (2014).	Maternal	alcohol	 intake	prior	 to	and	during	



632  |     HARTMAN eT Al.

pregnancy	and	risk	of	adverse	birth	outcomes:	Evidence	from	a	British	
cohort. Journal of Epidemiology and Community Health,	68,	542–549.

O’Connell,	J.,	Yi,	R.,	Wilson,	C.,	Manson,	S.	M.,	&	Acton,	K.	J.	(2010).	Racial	dis-
parities	in	health	status:	A	comparison	of	the	morbidity	among	American	
Indian	and	U.S.	adults	with	diabetes.	Diabetes Care,	33,	1463–1470.

Rasmussen,	M.	A.,	Maslova,	 E.,	 Halldorsson,	 T.	 I.,	 &	Olsen,	 S.	 F.	 (2014).	
Characterization	 of	 dietary	 patterns	 in	 the	 Danish	 National	 Birth	
Cohort	in	relation	to	preterm	birth.	PLoS ONE,	9,	e93644.

Rifas-Shiman,	S.	L.,	Rich-Edwards,	J.	W.,	Kleinman,	K.	P.,	Oken,	E.,	&	Gillman,	
M.	W.	 (2009).	 Dietary	 quality	 during	 pregnancy	 varies	 by	 maternal	
characteristics	 in	Project	VIVA:	A	US	 cohort.	 Journal of the American 
Dietetic Association,	109,	1004–1011.

Slawson,	D.	L.,	Fitzgerald,	N.,	&	Morgan,	K.	T.	(2013).	Position	of	the	acad-
emy	of	nutrition	and	dietetics:	The	role	of	nutrition	in	health	promotion	
and	chronic	disease	prevention.	Journal of the Academy of Nutrition and 
Dietetics,	113,	972–979.

Watts,	V.,	Rockett,	H.,	Baer,	H.,	Leppert,	J.,	&	Colditz,	G.	(2007).	Assessing	
diet	quality	 in	a	population	of	 low-	income	pregnant	women:	A	com-
parison	between	Native	Americans	and	whites.	Maternal Child Health 
Journal,	11,	127–136.

Weinberg,	 J.	 (1984).	 Nutritional	 issues	 in	 perinatal	 alcohol	 exposure.	
Neurobehavior Toxicology and Teratology,	6,	261–269.

Willett,	W.,	&	 Lenart,	 E..	 (2013).	 Reproducibiity	 and	validity	 of	 food	 fre-
quency	questionnaires.	In	W.	Willet	(Eds),	Nutritional Epidemiology	(pp.	
96–131).	New	York,	NY:	Oxford	Press.

SUPPORTING INFORMATION

Additional	Supporting	Information	may	be	found	online	in	the	support-
ing	information	tab	for	this	article.			

How to cite this article:	Hartman	TJ,	Elliott	AJ,	Angal	J,	et	al.,	 
For	the	PASS	Research	Network.	Relative	validation	of	a	short	
questionnaire	to	assess	the	dietary	habits	of	pregnant	American	
Indian	women.	Food Sci Nutr. 2017;5:625–632.  
https://doi.org/10.1002/fsn3.440

https://doi.org/10.1002/fsn3.440

