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Abstract

Purpose: One of the major federal food assistance programs, the Special Supplemental Program for Women, Infants, and
Children (WIC), serves approximately 1.5 million low-income pregnant women per year; however, limited information is available
on their dietary habits. This is critical because low-income women are at higher risk of gaining excess weight during pregnancy.
Thus, the study objectives were to (1) determine the overall diet quality of WIC pregnant women and (2) examine diet quality and
eating behaviors by race/ethnicity and other sociodemographics.

Design: This was a cross-sectional study.

Setting: One of the 3 WIC offices in a north-central county in North Carolina, USA.

Sample: Pregnant women (n ¼ 198) in the second trimester.

Measures: Interviews included sociodemographics, food security, diet, and eating behaviors. Diet quality was assessed by the
Healthy Eating Index (HEI) 2010 scores.

Analysis: Descriptives, bivariate analysis, and multivariate analysis.

Results: Average participant age was 26 years, and the mean HEI-2010 score was 56 of maximum score of 100. Specifically,
African American women consumed significantly lower servings of whole grains (b¼�1.71; 95% CI:�3.10 to�0.32; P < .05) and
dairy (b¼�1.42; 95% CI:�2.51 to�0.33; P < .05) compared with non-Hispanic white women. Hispanic women scored higher in
daily intake of fruits (b ¼ 0.98; 95% CI: 0.17-1.79; P < .05) and for consuming empty calories in moderation (b ¼ 1.57; 95% CI:
0.06-3.09; P < .05). Frequency of intake of fast foods/outside meals was higher among African American women (57%, P ¼ .025).

Conclusion: Efforts are warranted to promote optimal nutrition among WIC pregnant women. Specifically, African American
women are highly vulnerable to poor dietary habits during pregnancy. Further investigation of barriers/facilitators for healthy
eating is necessary to address nutrition disparities among WIC pregnant women.
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Purpose

Eating a healthy diet is important for all life stages, but it

becomes crucial during pregnancy. Poor diet quality during

pregnancy is associated with gestational diabetes, dyslipide-

mia, preeclampsia, and other pregnancy complications.1-10

Moreover, by affecting gestational weight gain, poor diet dur-

ing pregnancy has been associated with macrosomia among

infants and increased risk for obesity later in childhood.11-13

In general, low-income women are more likely to have poor

dietary habits than their high-income counterparts. However,

the evidence on diet quality of low-income pregnant women in

the United States is very limited. Among the few studies, it is

seen that women living below the Federal Poverty Level (FPL)
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consume a poor-quality diet and are at a higher risk of gaining

excess weight during pregnancy. For instance, in a secondary

analyses study, it was found that low-income pregnant women

(n¼ 668) were meeting just 52% of the daily dietary recommen-

dations for pregnancy.14 Further, in another study of mainly low-

to middle-income pregnant women, it was found that African

American women had a higher calorie intake, but a lower intake

of fiber, folate, and iron compared to white women.15

The current literature indicates that cooking skills, time

availability, and taste preferences are key factors affecting food

choices and diet quality among low-income families.16,17 It is

also seen that low-income households are more likely to expe-

rience food insecurity, which in turn is shown to negatively

affect diet quality.18 Specifically, it is noted that low-income

households rely more on cheaper and highly satiating and pala-

table foods, which are generally also high in calories, added

sugars, and saturated fats.

Created specifically to address food insecurity and promote

optimal nutrition during the critical life stages of pregnancy,

breastfeeding, and early childhood, the Special Supplemental

Program for Women, Infants, and Children (WIC) provides

economic assistance to purchase specific nutrient-rich foods

for low-income women and children. By income criteria,

women and children living at or below �185% of FPL are

eligible to participate in the WIC program. In 2018, 6.87 mil-

lion people received benefit each month, of which, 1.63 million

were women.19 Hence, the WIC program is vital for reaching

and promoting optimal nutrition among low-income pregnant

women. However, to our knowledge, very limited literature

exists on diet quality and eating behaviors of WIC pregnant

women. Conducting research to fill this gap is critical because

excess gestational weight gain and related poor pregnancy out-

comes are more common among low-income women. A clear

understanding on which dietary components are of major con-

cern and which subgroup of low-income or WIC pregnant

women is highly affected by poor diet quality will help to

prevent health disparities in the United States. Thus, the objec-

tives of the study are to (1) determine overall diet quality of

WIC pregnant women and (2) examine diet quality and eating

behaviors by race/ethnicity and other sociodemographics.

Methods

Design

The institutional review boards of the University of North Car-

olina at Greensboro and the University of North Carolina at

Chapel Hill approved the study (#13-0311). This was a cross-

sectional study with data collection at 2 time points. The first

was an in-person interview followed by a second telephone

interview approximately 2 weeks later.

Sample

Based on a priori sample size estimation, a sample of 125

participants was estimated to be adequate for the multiple

regression models, using a range of potential effect size esti-

mates of 0.2 to 0.5 with the set standards of minimum coverage

at 95%, and estimate bias at less than 5%, and target power

�0.8. However, a high recruitment rate allowed us to over-

sample within the study time line. Hence, a convenience sam-

ple of 198 pregnant women participating in WIC was recruited

and interviewed during the 1-year study period. Women were

recruited from the WIC clinic if they met the following selec-

tion criteria: (1) �18 years of age, (2) 13 to 27 weeks pregnant

(second trimester), and (3) able to speak either English or

Spanish. Upon confirming the interest in study participation,

women were asked to provide written consent for a first in-

person interview and a second telephone interview.

Measures

The first interview that was conducted at the WIC clinic

involved a collection of information on sociodemographics

such as race/ethnicity, age, and income levels. Specifically,

participants were grouped into the following racial/ethnic cate-

gories: (1) African American, (2) Hispanic, (3) non-Hispanic

white, and (4) others, based on their self-report. The USDA 18-

item Food Security Survey Module was also used to assess food

security status of the study population.20

For eating behaviors, the interview included questions on

the frequency of meal skipping (for breakfast, lunch, and din-

ner) and the frequency of eating at fast food or other restaurants

in a typical week. Participants who reported eating a particular

meal <5 times a week were categorized as skipping that meal.

The responses for frequency of eating at fast-food restaurants/

other restaurants per week were grouped into the following 3

conventional categories for the analyses:�5 times/week, 2 to 4

times/week, and �1 time/week.

For the assessment of diet quality, two 24-hour diet recalls

were conducted, one of which was carried out during the first

in-person interview. Following the end of the first in-person

interview, the date and time for the second telephone interview

was scheduled to conduct the second 24-hour dietary recall.

The second telephone interview was scheduled to collect a

combination of 1 weekday and 1 weekend day recall. Both the

24-hour recalls were conducted using the multiple-pass, paper-

pencil method, which is a validated 5-step approach developed

by the USDA for collecting dietary recalls as accurately as

possible.21 Participants were asked to recall specific types and

quantities of foods they consumed over a 24-hour period, from

midnight to midnight on the previous day. During the first in-

person recall, participants were provided with food models,

measuring spoons, glasses, and bowls to use as aids in recalling

accurate estimations of the quantities of foods consumed.

While for the second telephone recall, participants were asked

to reference a “food amounts booklet” containing diagrams of

concentric circles and square inch grids, as well as images of

different sized serving utensils.22 The food amount booklet was

distributed to the participants at the end of the first interview.

Of the total 198 women who participated in the in-person

interview, 168 (85%) completed the telephone recall. Although



the aim was to collect 1 weekday and 1 weekend day recall for

each participant, if they were not available for a specific day,

priority was given to collect 2 recalls regardless of the day. Of

the 168 women that completed both recalls, 68% completed 1

weekend and 1 weekday recall. Participants received a grocery

store gift card to compensate for their time.

Analysis

The 24-hour recall data were analyzed using the 2013 Nutrition

Data System for Research (NDSR) software (University of Min-

nesota, Nutrition Coordinating Center, Minneapolis, Minne-

sota). For a quality check, all dietary recalls for interviews 1

and 2 were reviewed to assess completeness and verification

of portion sizes and amounts reported in original recall records.

Discrepancies between recalled foods and beverages and avail-

able NDSR database options were resolved using the software

manual’s general data entry rules. For the analyses, the data from

two 24-hour recalls were averaged, while data for participants

with one 24-hour recall were left as is to calculate Healthy Eat-

ing Index-2010 (HEI-2010) score for each participant. The HEI-

2010 is a measure of an individual’s diet quality in comparison

to the recommendations of the national 2010 Dietary Guidelines

for Americans (DGA) and consists of 12 component scores.23 Of

the 12 components, 9 are adequacy components where intake is

positively related to scores: total fruit, whole fruit, total protein

foods, total vegetables, greens and beans, whole grains, dairy,

seafood and plant proteins, and fatty acids. The remaining 3

components are referred to as moderation groups and are

reverse-scored so that intake is negatively related to scores:

sodium, refined grains, and empty calories. The total HEI-

2010 score, or the summation of the 12 component scores,

ranges from 0 to 100, with higher scores indicating a closer

compliance with the 2010 DGA. A procedure of converting

2013 NDSR food group output files into HEI-2010 score was

developed for this study using the guidelines available on the

University of Minnesota Nutrition Coordinating Center website

and the HEI-2010 methodology article by Guenther et al.24

All data for sociodemographics, eating behaviors, and HEI-

2010 total and component scores were analyzed using SPSS

version 22.0 (IBM Corporation, Somers, New York). Descrip-

tive statistics and frequencies were carried out for HEI-2010

scores, sociodemographics, food security status, and other vari-

ables. For the categories of race/ethnicity, as the size of the

“Others” category was small, it was merged with the Hispanic

group after confirming all the analyses results did not change

significantly by merging these 2 groups. The bivariate 1-way

analysis of variance (ANOVA) test was performed to estimate

the mean difference in HEI-2010 score by race/ethnicity, other

sociodemographic characteristics, and food security status.

Ultimately, multivariate analysis was carried out to estimate

differences in total HEI-2010 and its component scores by race/

ethnicity, after controlling for significant sociodemographic

characteristics found in the bivariate analyses. For the eating

behaviors of frequency of fast food consumption and meal

skipping, a w2 test was employed to analyze differences by

race/ethnicity. The results were considered statistically signif-

icant at a P-value of �.05.

Results

About half (51%) of the study participants were African Amer-

ican. The participants’ average age was 26 years and for a

majority, this pregnancy was unplanned (68%). On average,

participants’ monthly household income was $1125

(+$937). In terms of food security status, 43% of the partici-

pants experienced food insecurity.

Healthy Eating Index-2010 Scores

Descriptive statistics for total and component HEI-2010 scores

are presented in Table 1. The average total HEI-2010 score for

the entire sample was 56, ranging from a minimum of 21 to a

maximum of 95. Among the highly promoted or adequacy

groups, the scores for whole grains, seafood and plant protein,

and green and beans were lowest, with participants meeting

recommendations only in the range of 33% to 40% of the

maximum score. As shown in Table 1, the total protein group

was scored the highest, and the average score for this compo-

nent reflected 90% of the maximum score. For fruits and vege-

tables, the average percent scores of meeting the

recommendation were 62% and 54%, respectively (Table 1).

Among the 3 moderation groups, the score for sodium was the

lowest in reference to the standard of �1.1 g/1000 kcal for a

maximum sodium score.

Differences in HEI-2010 Scores by Sociodemographic
Characteristics

As shown in Table 2, a significant difference in the mean total

HEI-2010 scores was seen by race/ethnicity, with African

American women scoring lowest (F2,195 ¼ 6.503, P ¼ .002).

By other sociodemographic characteristics, as shown in Table

2, women in the younger age-group (18-25 years) had a signif-

icantly lower average total HEI-2010 score (F1,196 ¼ 11.60, P

¼ 001). Additionally, women in the single, divorced, or sepa-

rated group had a significantly lower mean total HEI-2010

score than women who reported being married or living

together with their partner (F1,196 ¼ 13.45, P < .001). There

was no significant difference in mean total HEI-2010 score by

food security status. And although previous research has noted

that having no car, and not receiving Supplemental Nutrition

Assistance Program (SNAP) benefits are associated with

poorer diet quality among low-income population, we found

no significant association between these characteristics and

diet quality among our study population.

In addition to total HEI-2010 scores, differences in individ-

ual component scores were assessed by race/ethnicity cate-

gories using ANOVA (results not shown). It was found that

of the 12 HEI-2010 components, the following 6 components

were significantly different between racial/ethnic groups:

whole fruit, whole grains, dairy, total protein foods, sodium,



and empty calories. Hence, as a next step, multivariate linear

regression was conducted to estimate differences in total HEI-

2010 scores and these 6 components by race/ethnicity, after

controlling for significant sociodemographics. As indicated in

Table 3, of the promoted components, it was found that mean

whole grains and dairy component scores were significantly

lower for African American women compared to non-

Hispanic white women, after adjusting for age, education,

planned pregnancy, and marital status. In contrast, African

American women consumed more protein-based foods. Among

the moderation components, African American women con-

sumed higher amounts of sodium, and as a result, scored �2

points lower for exceeding the daily sodium requirement com-

pared to the reference group of non-Hispanic white pregnant

women.

Among Hispanic women, the predicted mean intake scores

of total fruits, dairy, total protein foods, and empty calories

were significantly different compared to non-Hispanic white

women. Hispanic pregnant women in this study had a greater

intake of fruits, and as shown in Table 3, the predicted mean

total fruit score was a point higher among Hispanic women

compared to non-Hispanic women. Additionally, intake of

empty calories was also significantly lower for Hispanic

women, earning a predicted mean score �1.6 points higher

than the major racial/ethnic group of non-Hispanic white

women.

Differences in Eating Behaviors by Race/Ethnicity

In meal skipping, breakfast skipping was the most common,

with 40% reporting skipping it �2 times/week, while 15% and

3% of the participants reported skipping lunch and dinner,

respectively. About half of the women (48%) reported eating

at restaurant or consuming fast food consumption 3 or more

times a week. In comparison, eating out or fast food consump-

tion was significantly higher among African American women

compared to 2 other racial/ethnic groups (P ¼ .025, Figure 1).

Discussion

The results indicate that the overall diet quality among our

study population of pregnant women participating in WIC was

suboptimal. The women in this study had a low consumption of

dark green vegetables, beans/plant proteins, and whole grains,

but the intake of sodium was very high. Similar to our study, a

combination of high intake of sodium and low intake of whole

grains was seen in the Bodnar et al study with 7511 nulliparous

pregnant women recruited from 8 medical centers in the United

States. Results of their study indicated that less than 5% of the

participants met the recommended standards for whole grains,

and about 3% met the recommendations for sodium intake.25

This is concerning because good nutrition is critical to promote

normal growth and development during pregnancy.12,26-28

Optimal maternal nutrition requires an overall healthful dietary

pattern and adequate intakes of critical micronutrients such as

iron, folic acid, and calcium to support maternal health and

fetal development during pregnancy.3

The results of our study indicate that the gaps in meeting the

dietary guidelines are pronounced by maternal race/ethnicity,

marital status, and age. Significantly lower total HEI-2010

scores were seen among younger women and single women,

indicating that certain groups of low-income women are more

vulnerable for poor diet quality and targeted prenatal nutrition

programs and interventions are warranted. Being a single

woman, having low social support, and bad partner relation-

ships have all been previously identified as potential risk fac-

tors for excess gestational weight gain for low-income

women.29 Furthermore, our results demonstrate that African

Table 1. Description of HEI-2010 Scores for Pregnant Women Participating in WIC.a

HEI-2010 Maximum Scoreb Median Min, Max Mean (SD) 95% CI for Mean % Standard Metc

Total Score 100 54.95 21.17, 95.27 56.12 (13.66) 54.21-58.04 56
Adequacy components

Total fruit 5 3.65 0.00, 5.00 3.09 (1.94) 2.82-3.36 62
Whole fruit 5 2.87 0.00, 5.00 2.77 (2.08) 2.48-3.06 55
Whole grains 10 2.89 0.00, 10.00 3.96 (3.75) 3.43-4.48 40
Dairy 10 5.14 0.00, 10.00 5.39 (2.98) 4.97-5.81 54
Total protein foods 5 5.00 0.00, 5.00 4.49 (1.06) 4.34-4.64 90
Seafood and plant protein 5 0.27 0.00, 5.00 1.86 (2.19) 1.55-2.17 37
Total vegetables 5 2.48 0.00, 5.00 2.69 (1.42) 2.49-2.89 54
Greens and beans 5 0.39 0.00, 5.00 1.67 (2.05) 1.38-1.96 33
Fatty acids 10 4.36 0.00, 10.00 4.70 (3.31) 4.24-5.16 47

Moderation components
Sodium 10 2.47 0.00, 10.00 3.52 (3.39) 3.05-4.00 35
Refined grains 10 5.69 0.00, 10.00 5.49 (3.55) 4.99-5.99 55
Empty calories 20 17.64 3.48, 20.00 16.44 (3.67) 15.93-16.96 82

Abbreviations: CI, confidence interval; HEI, Healthy Eating Index; SD, standard deviation; WIC, Women, Infants, and Children.
an ¼ 198.
bThe number indicates the highest possible score for total and each component of HEI-2010.
cThe extent to which the total and component mean scores met the maximum score requirement.



American women were at the highest risk of experiencing poor

dietary habits during pregnancy. This indicates that early-life

nutrition disparities exist among African Americans, and at

least in part might explain the higher rates of excess gestational

weight gain and related poor birth outcomes of large for gesta-

tional age infants, greater infant adiposity, and increased cesar-

ean and preterm delivery in this racial/ethnic group.12,30-32 A

qualitative study of African American pregnant women inves-

tigating barriers to healthy eating found out that the expensive

cost of healthy eating, lack of access to healthy foods, taste

preferences, and cravings affected their ability to maintain

healthy dietary habits.33

In our study, many women reported aberrant meal pattern of

skipping breakfast frequently. This finding is notable as con-

suming a regular breakfast has been associated with better diet

quality and a lower consumption of energy-dense foods later in

the day.34-36 Additionally, regular consumption of fast-foods

was significantly higher among African American women,

which in turn might explain the high intake of sodium and

animal protein and low intake of fiber among this group of

population.37,38

In our study, we did not find any differences in diet quality

between food secure and insecure participants. However,

strong evidence exists indicating that food-insecure households

are likely to have reduced physical and economic access to

nutrient-dense foods such as fruits and vegetables.39,40 By spe-

cifically reaching a homogenous group of low-income women,

it is possible that difference in diet quality by food security

status was masked. Furthermore, it is possible that the devel-

opment of pregnancy changes the dynamics of intrahousehold

Table 2. Differences in Total HEI-2010 Score by Sociodemographics Among WIC Pregnant Women.a

n (%) Total HEI Score, Mean (SD) 95% CI for Mean P Valueb

Age .001
18-25 years 101 (51) 52.90 (12.56) 50.41-55.39
�26 years 97 (49) 59.41 (14.07) 56.57-62.24

Race/ethnicity .002
Non-Hispanic White 38 (19) 57.59 (13.63) 53.11-62.07
Hispanic/other 59 (30) 60.62 (13.69) 57.05-64.19
African American 101 (51.0) 52.94 (12.92) 50.39-55.49

Monthly incomec .218
$0-$1000 103 (52) 54.96 (14.16) 52.19-57.72
�$1001 94 (48) 57.36 (13.11) 54.68-60.05

Employment status .061
Unemployed 120 (61) 57.58 (14.40) 54.98-60.19
Employed 78 (39) 53.80 (12.24) 51.02-56.57

Food security statusd .774
Food secure 111 (56) 55.87 (13.36) 53.36-58.39
Food insecure 87 (44) 56.44 (14.09) 53.44-59.44

Marital status <.001
Single/divorced/separated 116 (59) 53.16 (12.56) 50.84-55.48
Married/living together 82 (41) 60.23 (14.20) 57.11-63.35

Level of education .369
Trade school/high school or less 101 (51) 56.95 (14.41) 54.09-59.81
Some college/associates degree or higher 97 (49) 55.23 (12.91) 52.63-57.83

Planned pregnancy .086
Yes 63 (32) 58.57 (13.32) 55.21-61.92
No 135 (68) 54.95 (13.76) 52.60-57.30

First baby .195
Yes 75 (38) 54.51 (12.88) 51.45-57.47
No 123 (62) 57.11 (14.07) 54.60-59.62

Have a car .950
Yes 131 (66) 56.05 (14.17) 53.59-58.51
No 67 (34) 56.21 (12.79) 53.09-59.33

Receives SNAPe benefits .590
Yes 107 (54) 56.61 (13.36) 54.05-59.17
No 91 (46) 55.51 (14.05) 52.63-58.48

Abbreviations: CI, confidence interval; HEI, Healthy Eating Index; SD, standard deviation; SNAP, Supplemental Nutrition Assistance Program; WIC, The Special
Supplemental Nutrition Program for Women, Infants, and Children.
an ¼ 198.
bResults from 1-way analysis of variance tests with independent variables and total HEI-2010 score.
cn ¼ 197, one person did not answer this question.
dFood secure denotes fully and marginally food secure women, food insecure denotes low and very low food secure women.
eThe Supplemental Nutrition Assistance Program.



food allocation, such that the dietary intake of the pregnant

woman remains protected and stable. Previous research has

shown that a “buffering effect” occurs and vulnerable groups

such as children are given a high priority in household food

distribution.41 Future investigation into the home food environ-

ment and family dynamics might provide insight into how and

to what extent pregnant women are protected from food

insecurity.

There are several limitations to this study. Most notably, this

study was conducted with a convenience sample of low-income

pregnant women at a singular WIC clinic, limiting the general-

izability of the results. However, the racial/ethnic distribution

in our study represents the national trend. The results of this

study may not be applicable to eligible women not participating

in the WIC program. Furthermore, the component score for

“empty calories” typically incorporates solid fat, added sugar,

and alcohol intake. For our participants, due to pregnancy,

alcohol intake was not common. We therefore speculate that

the score for empty calories would have been lower if it con-

sidered only added sugars and solids fats.
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Table 3. Differences in Health Eating Index-2010 Scores by Race/
Ethnicity Among WIC Pregnant Women.a,b

Healthy Eating
Index-2010

African American Hispanic/Other

b 95% CI b 95% CI

Total score �3.01 �7.97 to 1.94 1.18 �4.20 to 6.56
Adequacy components

Total fruit 0.21 �0.52 to 0.96 0.98c 0.17 to 1.79
Whole grains �1.71c �3.10 to �0.32 �0.25 �1.76 to 1.25
Dairy �1.42c �2.51 to �0.33 �1.01d �2.19 to 0.17
Total protein
foods

0.64c 0.23 to 1.04 0.39d �0.04 to 0.83

Moderation components
Sodium �1.70c �3.00 to �0.41 �0.48 �1.89 to 0.92
Empty calories 0.33 �1.05 to 1.72 1.57c 0.06 to 3.09

Abbreviations: CI, confidence interval; WIC, The Special Supplemental Nutri-
tion Program for Women, Infants, and Children.
an ¼ 198.
bMultiple linear regression; adjusted for education, age, planned versus
unplanned pregnancy, marital status.

For comparison by ethnic groups, dummy variables were created, and non-
Hispanic white group was used as a reference category.
cP � .05.
dP � .10.
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Figure 1. Differences in the frequency of eating behaviors by race/
ethnicity among Women, Infants, and Children (WIC) pregnant
women (n ¼ 198).

SO WHAT?

What is already known on this topic?

Low-income and minority women in the United States
are at an increased risk of excess weight gain during
pregnancy, and this is a critical factor in causing early-
life nutrition and health disparities.

What does this article add?

Results of this study provide quantitative estimate on the
extent to which the Dietary Guidelines are met by low-
income women during pregnancy. Specifically, the study
demonstrates nutrition disparities occur among low-
income women during pregnancy, with African American
women being the most vulnerable group for poor diet
quality.

What are the implications for health promotion
practice or research?

Results of this study indicate that nutrition education
programs and interventions designed to improve the diet
quality of racial/ethnic minority women are warranted.
Interventions promoting regular meal patterns and
nutrient-dense food choices may be effective in improv-
ing diet quality and addressing health disparities. The
excessive intake of sodium among our study participants
underscores the importance of implementing policies
and regulations to help decrease sodium in processed
food and promote awareness on regulating sodium
intake during pregnancy.
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