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Summary

What is already known on this topic?

Suboptimal nutrition during pregnancy is a well-established risk factor for
adverse maternal and fetal outcomes. Diet quality among pregnant wo-
men varies by demographic and psychosocial characteristics.

What is added by this report?

Similar to other populations in the United States, pregnant American Indi-
an study participants are not adhering to recommendations for diet pat-
terns and micronutrients recommended for pregnancy.

What are the implications for public health practice?

Assessment of dietary quality and micronutrient intake coupled with un-
derstanding the unique historical and contextual factors that contribute to
eating behavior among pregnant American Indian women are needed to
develop and test tailored interventions to ensure adequate diet quality and
micronutrient supplementation during pregnancy.

Abstract

Introduction
We examined diet quality and intake of pregnancy-specific mi-
cronutrients  among  pregnant  American  Indian  women  in  the
Northern Plains.

Methods
We conducted an analysis of nutrition data from the Prenatal Alco-
hol and SIDS and Stillbirth (PASS) Network Safe Passage Study
and the PASS Diet Screener study (N = 170). Diet intake, includ-

ing dietary supplementation, was assessed by using three 24-hour
recalls conducted on randomly selected, nonconsecutive days. Diet
intake data  were  averaged across  the  participant’s  recalls  and
scored for 2 dietary indices: the Healthy Eating Index 2010 (HEI-
2010)  and  the  Alternate  Healthy  Eating  Index  for  Pregnancy
(AHEI-P). We also assessed nutrient adequacy with Dietary Refer-
ence Intakes for pregnancy.

Results
On average, participants were aged 26.9 (standard deviation [SD],
5.5) years with a pre-pregnancy body mass index of 29.8 (SD, 7.5)
kg/m2. Mean AHEI-P and HEI-2010 scores (52.0 [SD, 9.0] and
49.2 [SD, 11.1], respectively) indicated inadequate adherence to
dietary recommendations. Micronutrient intake for vitamins D and
K, choline, calcium, and potassium were lower than recommen-
ded, and sodium intake was higher than recommended.

Conclusion
Our findings that pregnant American Indian women are not adher-
ing to dietary recommendations is consistent with studies in other
US populations. Identifying opportunities to partner with Ameri-
can Indian communities is necessary to ensure effective and sus-
tainable interventions to promote access to and consumption of
foods and beverages that support the adherence to recommended
dietary guidelines during pregnancy.

Introduction
Suboptimal nutrition during pregnancy is a well-established risk
factor for adverse maternal and fetal outcomes (1). Adequate nutri-
tion in pregnancy includes both overall diet quality and individual
nutrient intake (2). Diet quality among pregnant women varies by
demographic and psychosocial characteristics (3). Women with
poor diet quality are more likely to have higher pre-pregnancy
body mass index (BMI) and lower socioeconomic status and to be
multiparous (4). Dietary patterns and micronutrient intakes also
vary by race and ethnicity (5). American Indian women of repro-
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ductive age are at particularly high risk for poor health outcomes
including hypertension, diabetes, obesity, and frequent mental dis-
tress (6). Despite these documented health disparities, little focus
has been devoted to examining diet quality and nutrient intake
during pregnancy in American Indian women.

In a study conducted more than 10 years ago that examined diet
quality among low-income women participating in the Special
Supplemental Nutrition Program for Women, Infants, and Chil-
dren (WIC),  both American Indian and white women reported
suboptimal diet quality, and American Indian women reported sig-
nificantly poorer  quality as  defined by the Diet  Quality Index
score for pregnancy (7). The poorer quality was characterized by
unfavorable scores for intake of dietary cholesterol, total fat, and
saturated fat. No recent study has reexamined diet quality in preg-
nant American Indian women. Therefore, the purpose of this study
was to examine overall diet quality and intake of pregnancy-spe-
cific micronutrients during pregnancy among American Indian
women in the Northern Plains.

Methods
The Prenatal Alcohol and SIDS and Stillbirth (PASS) Network
conducted the Safe Passage Study, a large, prospective study with
enrollment from 2007 to 2015. The study was designed to exam-
ine the association between prenatal alcohol exposure and out-
comes of stillbirth and sudden infant death syndrome. Pregnant
women were recruited into the PASS study at 2 sites — the US
Northern Plains and Cape Town, South Africa. A detailed descrip-
tion of the design, methods,  recruitment,  and follow-up of the
PASS study is available (8). The PASS study was approved by
multiple institutional review boards and tribal boards and was re-
viewed by an independent advisory and safety monitoring board.
Data presented here are from women from the Northern Plains
American Indian site who participated in an ancillary study to val-
idate the PASS Northern Plains Diet Screener (9). This ancillary
study was approved by the Sanford Health Institutional Review
Board in Sioux Falls, South Dakota. The tribal communities rep-
resented here reviewed and approved the manuscript.

Participants

Women presenting for a prenatal visit from 20 to 24 weeks gesta-
tion between June 2011 and May 2013 were asked to participate in
this study. A total of 203 potentially eligible women were invited.
Sixteen women declined, and 187 were enrolled; 170 had useable
dietary data for this analysis. The ancillary study was described,
and informed consent was obtained. Demographic and clinical
data about the participants, including maternal age, gestational

age, pre-pregnancy BMI (calculated from self-reported weight
[kg]/height [m2]), smoking, and educational status, were available
from the parent study.

Dietary assessment and scoring

Dietary intake, including dietary supplementation, was assessed by
three 24-hour recalls, collected on randomly selected, nonconsec-
utive days (2 on weekdays and 1 on a weekend day) by unan-
nounced telephone calls from trained nutrition personnel. Parti-
cipants were provided a booklet that depicted food amounts to as-
sist them in visual cues in reporting quantities, and the diet inter-
viewers asked whether the 24-hour recall represented a day that
was typical, lower, or higher than normal. The dietary recalls were
analyzed using the computer-directed software Nutrition Data Sys-
tem for Research (University of Minnesota). The Nutrition Co-
ordinating Center Food and Nutrient Database at the University of
Minnesota includes approximately 18,000 foods and contains food
items representative of American Indian diets. The data were aver-
aged across the participant’s recalls; scored for 2 dietary indices,
the  Healthy  Eating  Index  2010  (HEI-2010)  and  the  Alternate
Healthy Eating Index for Pregnancy (AHEI-P) (3); and examined
for nutrient adequacy using the Dietary Reference Intakes (DRIs)
for pregnancy (10).

HEI-2010 is a 12-component dietary index that quantifies the con-
cordance with the 2010 Dietary Guidelines for Americans (11).
The 12 components are total fruit, whole fruit, total vegetables,
greens and beans, whole grains, dairy, total protein foods, seafood
and plant proteins, fatty acids, refined grains, sodium, and empty
calories (eg, added sugars). Each component is awarded a minim-
um score of 0 and a maximum score of 5 to 20 points, so the total
score for the HEI-2010 ranges from 0 to 100. The higher the score,
the more adherent the diet is to the guidelines.

The AHEI-P was modified from the Alternate Healthy Eating In-
dex (AHEI) (12) to incorporate pregnancy-specific components
(3). It is a 9-component scale in which each component is scored
from 0 to 10 points, for a maximum score of 90. Higher scores in-
dicate better adherence with dietary recommendations for preg-
nancy. Modifications from the original AHEI include the exclu-
sion of alcohol, because it is not recommended during pregnancy,
and the exclusion of nuts and soy as protein components, because
many women refrain from eating nuts during pregnancy due to al-
lergy concerns; the soy protein component is instead included as
tofu or soybeans in the vegetable component. Finally, dietary in-
takes of 3 nutrients, folate, iron and calcium, are added as indi-
vidual components because of their importance during pregnancy.
The full 9 components of the AHEI-P are vegetables, fruit, ratio of
white to red meat, fiber, trans fatty acids, ratio of polyunsaturated
to saturated fatty acids, folate, calcium, and iron.
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The DRIs are the nutrient-based reference values that guide the
definition of nutrient adequacy and dietary guidelines (10). De-
pending on the evidence, an estimated average requirement, a re-
commended dietary allowance (RDA), or an adequate intake is es-
tablished for each nutrient. Many nutrients also have a tolerable
upper intake level. Parameters for each nutrient are specific to sex,
age, and life stage. The estimated average requirement estimates
the needs of half the healthy individuals in a particular sex, age, or
life-stage group, whereas the RDA is the average daily intake suf-
ficient to meet the nutrient requirements of 97% to 98% of healthy
individuals in a particular sex, age, or life-stage group. When an
RDA cannot be determined, the adequate intake is indicated, and
this represents the recommended nutrient intake level based on an
approximation or estimation assumed to be adequate. Finally, the
upper intake level represents the highest average daily nutrient in-
take level likely to pose no risk of adverse health effects to most
healthy individuals in the sex, age, or life-stage group. For most
nutrients,  there are established estimated average requirement,
RDA or adequate intake and upper intake level recommendations
for pregnancy at different maternal ages (14–18 y, 19–30 y, and
31–50 y) (10).

Data analysis

After  calculating  the  index-specific  dietary  variables,  we  ex-
amined univariate statistics and distributions of all variables and
the mean values for each dietary component by the HEI-2010 and
AHEI-P indices. We then examined the percentage of participants
who met the minimum and maximum scores for each dietary com-
ponent. We also calculated the group mean intake of nutrients and
compared these to the DRI, RDA, or adequate intake for pregnant
women aged 19 to 30 years and 31 to 50 years. Dietary supple-
mental intake was also examined and added to the nutrient intake
to compute total average daily intake and determine the percent-
age of participants meeting the RDA or adequate intake for preg-
nancy. Finally, we conducted bivariate analyses to examine demo-
graphic and clinical associations with mean diet quality scores. All
analyses were conducted using SAS version 9.3 (SAS Institute,
Inc).

Results
Approximately 65% of participants had at least a high school edu-
cation and 58% reported being married. Mean pre-pregnancy BMI
was 29.8 (standard deviation [SD], 7.5), indicating that most wo-
men  were  overweight  entering  pregnancy.  A  high  proportion
(55%) of women reported current smoking during their pregnancy.

Mean score for the HEI-2010 was 49.2 (SD, 11.1) (Table 1) and
for the AHEI-P was 52.0 (SD, 9.0) (Table 2). Areas of greatest de-
ficiency were in total vegetable intake and green vegetable intake.

Other concerns were poor fatty acid ratio, poor white meat to red
meat ratio and high intakes of empty calories and sodium. Intake
of both iron and folate was low. Most participants met the criteria
for maximum score of total protein intake (HEI-2010).

Intake of micronutrients from food and drink, excluding supple-
mentation,  were  also  suboptimal  (Table  3).  Most  participants
(90%) reported use of at least one dietary supplement and when
supplemental intakes were added to dietary intake, vitamins D, E,
K, folate, pantothenic acid, choline, calcium, magnesium, and po-
tassium were all less than recommended intake for more than half
of the participants (Table 3). Intake of sodium was high. Only
8.2% women consumed less than the upper intake level of 2,300
mg per day, and only 1.2% were compliant with the RDA of less
than or equal to 1,500 mg per day.

When we examined bivariate associations with mean diet quality,
we found no significant association with pre-pregnancy BMI or
education level. Only older age demonstrated a weak positive cor-
relation with both AHEI-P mean scores (r = .16, P = .05) and HEI-
2010 mean scores (r = .16, P = .04).

Discussion
We examined overall diet quality and intake of micronutrients dur-
ing pregnancy among American Indian women in the Northern
Plains. Our findings that pregnant American Indian women have
suboptimal diet patterns are consistent with findings in many oth-
er US populations, both pregnant and not pregnant. Diet patterns
in other American Indian populations (13) have been character-
ized by high intakes of processed meats, fried foods, and sodium,
and low intakes of fruits, vegetables, and whole grains. Findings
from the largest longitudinal study of dietary intake conducted in
American Indian populations, the Strong Heart Dietary Study, in-
dicated that suboptimal diet quality is common among American
Indians; however, it is comparable to the inadequate diet quality
patterns of the general US population (13). This finding was also
confirmed in the American Indian populations participating in the
Special Diabetes Program for American Indians Diabetes Preven-
tion Demonstration Project (14). Although American Indian diets
in general are not optimal, few differences were found in compar-
ison to the overall US population.

There are indicators that overall diet quality may be improving in
subsets of the US population. HEI-2010 scores are trending up-
ward, and the most recent 2011–2012 National Health and Nutri-
tion Examination Study (NHANES) sample averaged 59.0 points
(15).  Examined  by  race/ethnicity,  HEI-2010  scores  and  the
2007–2010 NHANES differed; the other/mixed race group had the
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highest diet quality score (mean, 60.7; 95% confidence interval
[CI],  58.5–63.0),  followed  by  the  non-Hispanic  white  group
(mean, 56.2; 95% CI, 54.4–58.1); it was lowest among the non-
Hispanic black group (mean = 51.0; 95% CI, 49.8–52.2) (16). The
authors did not report diet quality scores for American Indians.

In a more recent study where the HEI-2010 was used to assess diet
quality of a large cohort of pregnant women who completed a
semiquantitative food frequency questionnaire (n = 8,259), the
mean score was 63 (SD, 13) points; non-Hispanic black and His-
panic women scored lower than non-Hispanic white women: 54
(SD, 11) points and 61 (SD, 12) points, respectively, compared
with  65 (SD,  12)  points  (17).  When comparing the  HEI-2010
scores of these cohorts to our sample with an HEI-2010 mean
score of 49.2, it is clear that there is a need to address overall diet
quality in American Indian women.

Our study raises particular concern for the health of American In-
dian women and their babies, especially those with lower-than-re-
commended intakes of micronutrients. Our findings, combined
with similar findings in a study published over a decade ago in a
comparable population of American Indian pregnant women (7),
demonstrate that little progress has been made in ensuring ad-
equate diet quality in this population. Findings by Watts and col-
leagues determined that diets among both low-income white wo-
men and American Indian women were deficient  in intakes of
folate, iron, grains, vegetables, and whole fruit (7) — areas where
we also found deficiencies. Also notable in our study sample were
that more than half of the women reported smoking during preg-
nancy, which not only is associated with adverse maternal and
fetal outcomes but also increases requirements of micronutrients
such as vitamin C (18).

There is  significant  variability in diet  quality,  as measured by
AHEI-P scores, across studies of pregnant women. Differences in
diet  assessment methods may in part  contribute to differences
between samples. A recent nationally representative study of preg-
nant US women participating in NHANES concluded that mean
AHEI-P scores were 41.9 of a modified 80-point scale, or a score
of 52.4% (19). Our finding of 52 on a 90-point scale, or a score of
57.7%, suggests that the population of American Indian pregnant
women in our study has an overall higher diet quality, though still
suboptimal, compared with the general US population. One con-
sideration is that NHANES participants typically contribute one or
2 days of dietary data rather than 3, as in our study, which could
allow for more influence of days of unusual dietary intake (eg,
poor diet quality) in NHANES. In contrast, compared with anoth-
er study of racially diverse pregnant women from the Project Viva
study, where mean AHEI-P scores calculated from a food fre-

quency questionnaire  were 61.0 (SD, 10.0),  our  population of
American Indian women scored nearly 10 points lower on the
AHEI-P. Taken together, it appears that pregnant American Indi-
an women have suboptimal diet quality that is not markedly differ-
ent from other populations of pregnant US women.

In our study, some key pregnancy-specific micronutrient levels,
including vitamin D, folate, and iron, were not achieved with diet-
ary intake alone. However, after adding in supplementation, re-
commendations for these micronutrients were met, highlighting
the importance of supplementation during pregnancy to meet re-
commended intakes. No other recent studies have reported dietary
micronutrient intake in pregnant American Indian women. In non-
pregnant American Indian women, intake of micronutrients in-
cluding calcium, magnesium, potassium, vitamin A, vitamin D,
and vitamin E have been reported as suboptimal (20). Among oth-
er racial/ethnic minority pregnant populations, such as African
American women, dietary micronutrient intake is inadequate, par-
ticularly for folate, vitamin D, iron, and choline (21).

Although our findings support previous work indicating that there
is little to no substantial difference in diet quality patterns or mi-
cronutrient intake in American Indian populations compared with
other US subpopulations, focus should be on improving diet qual-
ity in American Indians because of the significantly higher rates of
type 2 diabetes and cardiovascular disease, both of which occur in
American Indian populations at twice the rate of the US general
population, and cardiometabolic disparities in morbidity and mor-
tality rates are increasing (22,23). Furthermore, American Indian
women have a disproportionate burden of adverse maternal and in-
fant health outcomes, including higher rates of preterm birth and
gestational diabetes (24). Improving diet quality is an important
strategy to address these health disparities in American Indian wo-
men.

Our study was limited to describing overall diet quality in a sub-
population of pregnant American Indian women and was not able
to explore factors that may influence eating behavior. However,
other researchers have summarized strategies to address healthy
dietary patterns in American Indian populations, highlighting loc-
al and federal initiatives to promote access to locally grown, af-
fordable foods and beverages (25). These initiatives include fund-
ing opportunities that are using population-specific guidelines to
address sociocultural factors in expanding healthy food access.
Historically, American Indian populations, particularly those who
live in rural areas, had limited access to fresh food (26). A recent
report found a food insecurity rate of 28% in the Northern Plains
region; food insecurity continues to be a challenge among many
American Indian communities (27). Where food assistance pro-
grams are available, it appears that food packages in the Food Dis-
tribution Program on Indian Reservations met more of the HEI-
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2010 recommendations than other federal food assistance and nu-
trition programs (28). However, the food packages scored poorly
in the areas where we also found deficiencies: total fruit, total ve-
getables, and greens and beans (28). Beyond simply improving
food access and quality, sustainable and effective improvements in
American Indian dietary patterns should focus on solutions that in-
crease tribal control of food production and access (29). Further-
more, to address factors that influence eating behavior of pregnant
American Indian women, additional research in this population is
needed.

Dietary intake was assessed via self-report, which is subject to un-
derreporting and recall bias. To minimize error and bias, we used
three 24-hour detailed dietary recalls, conducted by unannounced
telephone calls from trained nutrition personnel, 2 on weekdays
and 1 on a weekend day. In community-based cohort studies, 24-
hour diet recalls have been shown to be less biased than other diet-
ary assessment methods, are culturally neutral, and provide great-
er detail about foods consumed (30). Dietary supplement use was
also included and was essential in determining adequacy of mi-
cronutrient intake during pregnancy. This was a descriptive ana-
lysis of a subset of 170 women participating in a larger study that
aimed to examine the association between prenatal alcohol expos-
ure and outcomes of stillbirth and sudden infant death syndrome
(8). Because the parent study did not collect detailed dietary in-
take data suitable for diet pattern characterization, we were lim-
ited to a descriptive analysis of the diet pattern and self-reported
supplement intake in this subset. We did not have access to data to
further understand potential reasons for the suboptimal dietary in-
take and low self-reported intake of prenatal supplemental vitam-
ins. Therefore, further study is warranted to investigate barriers to
high quality  dietary  patterns  and supplemental  vitamin intake
among pregnant American Indian women.

Similar to other populations in the US, pregnant American Indian
study participants are not adhering to recommendations for diet
patterns and micronutrients recommended for pregnancy. Assess-
ment of dietary quality and micronutrient intake coupled with un-
derstanding the unique historical and contextual factors that con-
tribute to eating behavior among pregnant American Indian wo-
men are needed to develop and test tailored interventions to en-
sure adequate diet quality and micronutrient supplementation dur-
ing pregnancy.
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Tables

Table 1. Mean Daily Dietary Intake of Pregnant Northern Plains American Indian Women (N = 170), Measured Against Healthy Eating Index 2010a Criteria, United
States, 2011–2013

Component

Mean (SD)
Intake, by

Component
Criteria

Maximum
Score

Criteria for Minimum
Score of 0

Criteria for Maximum
Score

Participant
Scores, Mean
Points (SD)b

Participants
Who Met

Criteria for
Minimum Score,

n (%)

Participants
Who Met

Criteria for
Maximum

Score, n (%)

Total fruit 0.45 (0.51) 5 No fruit ≥0.8 cup equivalent/
1,000 kcal

2.3 (1.8) 24 (14.1) 28 (16.5)

Whole fruit 0.17 (0.22) 5 No whole fruit ≥0.4 cup equivalent/
1,000 kcal

1.8 (1.8) 56 (32.9) 22 (12.9)

Total vegetables 0.68 (0.31) 5 No vegetables ≥1.1 cup equivalent/
1,000 kcal

3.0 (1.2) 0 16 (9.4)

Greens and beans 0.05 (0.08) 5 No dark-green vegetables,
beans or peas

≥0.2 cup equivalent/
1,000 kcal

1.1 (1.7) 92 (54.1) 12 (7.1)

Whole grains 0.97 (0.92) 10 No whole grains ≥1.5 oz equivalent/1,000
kcal

5.3 (3.5) 16 (9.4) 36 (21.2)

Dairy 0.86 (0.49) 10 No dairy ≥1.3 cup equivalent/
1,000 kcal

6.1 (2.7) 2 (1.2) 24 (14.1)

Total protein foods 2.54 (0.85) 5 No protein foods ≥2.5 oz equivalent/1,000
kcal

4.4 (0.9) 0 95 (55.9)

Seafood and plant
proteins

0.37 (0.74) 5 No seafood or plant
proteins

≥0.8 oz equivalent/1,000
kcal

1.4 (1.9) 89 (52.4) 23 (13.5)

Fatty acids 1.71 (0.41) 10 (PUFAs + MUFAs)/SFAs
≤1.2

(PUFAs + MUFAs)/SFAs
≥2.5

2.6 (2.1) 13 (7.6) 6 (3.5)

Refined grains 2.62 (0.88) 10 ≥4.3 oz equivalent/1,000
kcal

≤1.8 oz equivalent/1,000
kcal

6.7 (3.8) 28 (16.5) 67 (39.4)

Sodium 1.80 (0.31) 10 ≥2.0 g/1,000 kcal ≤1.1 g/1,000 kcal 2.85 (2.5) 32 (18.8) 2 (1.2)

Empty calories 31.82 (7.23) 20 ≥50% of energy ≤19% of energy 11.7 (4.4) 3 (1.8) 5 (2.9)

Abbreviation: MUFAs, monounsaturated fatty acids; PUFAs, polyunsaturated fatty acids; SD, standard deviation; SFAs, saturated fatty acids.
a Each component of the Healthy Eating Index 2010 is awarded a minimum score of 0 and a maximum score of 5 to 20 points; the total score ranges from 0 to
100.
b The total score of participants was 49.2 (SD, 11.1) points.
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Table 2. Mean Daily Dietary Intake of Pregnant Northern Plains American Indian Women (N = 170), Measured Against Alternate Healthy Eating Index for Pregnancy
Criteria, United States, 2011–2013

Component
Mean Intake

(SD)
Criteria for

Minimum Score

Criteria for
Maximum

Score

Participant
Scores, Mean

(SD) Points

Participants Who
Met Criteria for

Minimum Score,
n (%)

Participants
Who Met

Criteria for
Maximum

Score, n (%)

Vegetables, servings/d 1.8 (1.1) 0 ≥5 3.6 (2.2) 1 (0.6) 4 (2.4)

Fruit, servings/d 1.8 (1.8) 0 ≥4 4.0 (3.2) 24 (14.1) 17 (10.0)

Ratio of white to red meat 0.73 (2.2) 0 ≥4 1.5 (2.3) 53 (31.2) 4 (2.4)

Fiber, g/d 17.6 (6.8) 0 ≥25 6.8 (2.3) 0 23 (13.5)

trans Fat, % of energy 1.4 (0.6) ≥4 ≤0.5 7.6 (1.6) 0 1 (0.6)

Polyunsaturated to saturated fat ratio 0.69 (0.25) ≤0.1 ≥1.0 6.4 (2.3) 0 26 (15.3)

Calcium, mg/d 978.4 (332.2) 0 ≥1,200 7.7 (1.9) 1 (0.6) 31 (18.2)

Folate, µg/d 512.2 (178.7) 0 ≥600 7.9 (1.8) 0 42 (24.7)

Iron, mg/d 18.5 (5.8) 0 ≥27 6.7 (1.7) 0 15 (15.0)

Total score — 0 90 52.0 (9.0) — —

Abbreviation: —, not applicable.
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Table 3. Mean Daily Dietary Intake of Pregnant Northern Plains American Indian Women (N = 170), Measured Against Micronutrient Dietary Reference Intakes for
Pregnancy, United States, 2011–2013

Nutrient
Dietary Intake, Mean

(SD)
Combined Dietary and Supplement

Intake, Mean (SD)

Recommended Dietary
Allowance or Adequate
Intake for Pregnancy

Participants Who Met
RDA or Adequate Intake

Criteria (%)

Vitamin A, µg/d 735.9 (529.6) 2,751.3 (919.1) 770 96.0

Vitamin C, mg/d 104.2 (81.0) 222.9 (137.9) 85 93.5

Vitamin D, µg/d 5.5 (3.5) 17.394 (32.5) 15 48.2

Vitamin E, mg/d 11.1 (6.9) 55.8 (25.5) 15 84.1

Vitamin K, µg/d 74.3 (41.5) 75.0 (41.6) 90 25.3

Thiamin, mg/d 1.6 (0.9) 2.0 (0.74) 1.4 98.2

Riboflavin, mg/d 2.3 (1.0) 3.9 (1.3) 1.4 98.8

Niacin, mg/d 24.9 (8.9) 42.0 (11.0) 18 97.6

Vitamin B6, mg/d 2.1 (0.84) 4.6 (2.3) 1.9 96.5

Folate, µg/d 512.2 (242.5) 1,208.7 (360.7) 600 94.7

Vitamin B12, µg/d 5.8 (3.8) 21.6 (85.1) 2.6 98.8

Pantothenic acid, mg/d 5.3 (2.5) 6.4 (4.3) 6 35.9

Choline, mg/d 341.0 (152.2) 343.2 (152.1) 450 16.5

Calcium, mg/d 977.8 (469.3) 1,127.9 (561.0) 1,000 60.0

Copper, µg/d 1,270.0 (663.0) 1,423.6 (887.6) 1,000 70.0

Iron, mg/d 18.5 (8.2) 48.4 (25.2) 27 89.4

Magnesium, mg/d 261.8 (93.3) 272.6 (112.9) 350 (if aged 19–30 y)
360 (if aged 31–50 y)

18.2

Manganese, mg/d 3.2 (1.4) 3.3 (1.4) 2.0 81.2

Phosphorous, mg/d 1,319.1 (490.4) 1,324.9 (491.0) 700 94.1

Selenium, µg/d 122.3 (45.3) 123.2 (45.4) 60 97.6

Zinc, mg/d 12.9 (5.4) 33.5 (10.2) 11 96.5

Potassium, mg/d 2,642.5 (977.9) 2,644.0 (978.7) 4,700 4.1

Sodium, mg/d 4,049.0 (1,592.5) NA 1,500 8.2

Abbreviations: NA, not applicable; RDA, recommended dietary allowance; SD, standard deviation.
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