
BACKGROUND
Following an appropriate eating pattern during pregnancy is critical to the 

health of both the mother and the fetus and has been shown to affect the 

health of the offspring in adulthood.1,2 To meet their nutritional needs 

pregnant women are encouraged to follow the recommendations of the 

Dietary Guidelines for Americans(DGA).3 The Healthy Eating Index (HEI) 

was developed by the US Department of Agriculture to provide a means 

of assessing dietary quality based on the degree to which an individual’s 

diet aligns with the DGA.4 An updated HEI that reflects changes in the 

DGA is released every five years.3 To our knowledge this is the first 

study that has investigated the use of HEI-2015 to evaluate the quality of 

the diet of exclusively WIC-enrolled pregnant women. 

OBJECTIVES
The aim of this study was to evaluate the diet quality of pregnant women 

participating in the WIC program and to examine possible associations 

with demographic variables, nutrition knowledge, and key health 

indicators.

Subjects

Sixty WIC enrolled pregnant women who were between 12 and 24 weeks 

of gestation and carrying a single fetus were recruited from a community 

health center in Kalamazoo, Michigan. Sixty participants consented to the 

study, but only 51 completed the dietary assessment component.

Survey Instrument 

A survey instrument consisting of 94 questions with open- and close-ended 

questions was used during participants’ certification appointments. The 

questionnaire included questions related to participants’ socio-demographic
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women between 12 and 24 weeks of gestation and carrying a 

single fetus were recruited from the WIC program at a community 

health center. Dietary intake was evaluated using two 3-day food 

records, the first set completed at baseline and the second at 

follow-up, around 28 weeks of gestation. Food records were 

analyzed and scored based on HEI-2015. Participants’ overall HEI 

scores were divided into 3 tertiles. An HEI score above 80 was 

considered adequate, between 60 and 79.99 average, and below 

60 low. Participants’ demographic data and key health indicators, 

including height and pre-pregnancy weight, were recorded. 

Nutrition knowledge was assessed. Descriptive and inferential 

statistics were used to analyze data. The mean HEI score of the 

sample was 59.1 at baseline, and 56.8 at follow-up. There was a 

significant difference in the distribution of participants’ HEI scores 

among the three HEI tertiles at both baseline and follow-up 

(P<.05). Half of the participants had an HEI score below 60 at 

baseline, while 66.6% were in the low HEI category at follow-up. 

HEI was negatively correlated with pre-pregnancy BMI (r = -. 314, 

p <.05). The only variable that was predictive of HEI score at both 

baseline and follow-up was knowledge of anemia (F (3, 47) = 

3.84, p <.05). The large percentage of participants with HEI 

scores of less than 60 is indicative of suboptimal status of the diet 

of these women. This warrants the need for additional dietary 

counseling for WIC-enrolled pregnant women.

characteristics, knowledge of anemia and iron rich food sources, height, 

pre-pregnancy weight, and weight gain during pregnancy. Participants were 

also required to complete a 3-day food diary soon after joining the study 

and a second 3-day diary around 28 weeks of gestation.

Scoring of HEI Components and Data Analysis

The overall nutrition knowledge was assessed based on 42 questions. The 

42-question scale was divided into three subscales, general knowledge of 

anemia, anemia and pregnancy, and iron rich food sources, and was 

validated by factor analysis5. Blood hemoglobin concentrations were 

analyzed based on CDC trimester-specific cutoffs.6 All food records were 

analyzed for nutrient content using The Food Processor Nutrition Analysis 

Software (version 11.7 Esha Research, Salem, OR). The HEI-2015 was 

used to evaluate the quality of the diet of participants. It is comprised of 13 

components which are scored on a density basis out of 1000 calories, with 

the exception of fatty acids, which is a ratio of unsaturated to saturated 

fatty acids (SFAs). Total fruits, whole fruits, total vegetables, greens and 

beans, total protein containing foods, and seafood and plant proteins 

received a score of 5 if consumed at the recommended level and zero if no 

food from that component was consumed. Three components including 

whole grains, dairy, and fatty acids (ratio of poly- and monounsaturated 

fatty acids (PUFAs and MUFAs) to SFAs) were scored as 10 if consumed 

at the recommended level and zero if no food from that component was 

eaten. Four components (refined grains, sodium, added sugars, and 

saturated fats) were scored as 10 in the lowest consumption and 0 in the 

highest consumption.4 Scores for the 13 components were summed to 

yield a total score ranging from 0 to 100, with a higher score indicative of 

greater adherence to the DGA.  Participants’ overall HEI scores were 

divided into 3 tertiles. HEI scores above 80 were considered adequate, 

between 60 and 79.99 average, and below 60 low.2 Data was analyzed 

using descriptive and inferential statistics.

RESULTS

• Despite the slight improvement in the overall mean HEI score of 

individual tertials from baseline to follow up, a close examination 

of data shows that the number of participants with HEI scores of 

less than 60 increased by about 16% from baseline to follow up. 

This means that some participants that were adhering to the 

DGA more closely during the early part of the second trimester of 

pregnancy, were not able to follow the DGA as closely once they 

began the third trimester. The reason behind this is unknown and 

requires further investigation.

• Given that data presented here shows that knowledge of anemia 

was significantly and positively associated with the HEI score of 

participants at both baseline and follow-up, and the sizeable 

number of study participants with HEI scores of less than 60, 

additional dietary counseling on the importance of adherence to 

the DGA can be beneficial to pregnant women enrolled in the 

WIC program.
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Table 4. Percentage of Recommended Servings of Food 

Groups Met Across Tertiles of HEI Scores at Follow-up  

Table 5. Correlation Coefficients (r) between HEI Scores at 

Baseline and Follow-up and Variables Examined 

Variables Baseline HEI Follow-up HEI 

Knowledge of Anemia Score 0.41** 0.32* 

Pre-pregnancy BMI -0.31* 0.05 

Weight Gain during Pregnancy 0.25 0.23 

Blood Hemoglobin Concentration 0.074 0.44** 

*Significant at p < 0.05 ; ** Significant at p < 0.01   

Table 6. Multiple Regression Coefficients Examining HEI 

Score at Baseline  

Table 7. Multiple Regression Coefficients Examining HEI 

Score at Follow-up  

 

Variables df R2 F ß p 

Dependent variable, baseline HEI score 3, 47 0.197 3.84  0.015* 

Age    0.044 0.753 

Education    0.152 0.314 

Knowledge of anemia     0.356 0.014* 

* Significant at p < 0.05 

  

Variables df R2 F ß p 

Dependent variable, follow-up HEI score 3, 47 0.128 2.29  0.015* 

Age    0.127 0.39 

Education    0.178 0.259 

Knowledge of anemia     0.368 0.015* 

* Significant at p < 0.05 

Table 1. Socio-demographic Characteristics of WIC Enrolled 

Pregnant Women (n=60)

 

Tertiles of HEI 

Scores 

Baseline  

(Total n=51) 

Follow-up 

(Total n=51) 

P-valuea 

 Count % Count % <0.05 

HEI = 80 4  7.8% 2 3.9% 

HEI 60-79.99 21 41.2% 15 29.4% 

HEI < 60 26 50.1% 34 66.6% 
 a Distribution of  HEI scores of participants among the three tertials was compared using the chi-square test and was considered significant if p= 0.05. 

IMPLICATIONS

  
HEI Score Tertiles 

Percentage recommended food group equivalents met per day <60 

(n=34) 

60-80 

(n=15) 

>80 

(n=2) 

% recommended total fruit equivalents per day ① 55.0 84.4 100.0 

% recommended whole fruit equivalents per day ① 51.6 78.6 100.0 

% recommended total vegetable equivalents per day ① 29.4 57.4 50.0 

% recommended greens and beans equivalents per day ① 50.0 70.4 50.0 

% recommended whole grains equivalents per day ② 41.6 79.3 79.6 

% recommended dairy equivalents per day ② 55.1 87.9 83.0 

% recommended total protein foods equivalents per day ①  95.0 94.0 100.0 

% recommended seafood and plant proteins equivalents per day ①  33.6 51.6 100.0 

% recommended fatty acids equivalents per day ②  12.0 23.0 79.4 

% recommended refined grains equivalents per day ② 68.1 75.5 100.0 

% recommended sodium equivalents per day ② 24.9 59.0 67.9 

% recommended added sugar equivalents per day ② 93.3 91.7 100.0 

% recommended saturated fat equivalents per day ② 43.6 60.7 90.9 

Mean HEI Score ③ 49.58 69.52 85.08 
① Percentage calculated out of 5 total possible points 

② Percentage calculated out of 10 total possible points 

③ Values reflect the mean of HEI scores for each tertile 

  
    HEI Score Tertiles 

Percentage recommended food group equivalents met per day <60 

(n=26) 

60-80 

(n=21) 

>80 

(n=4) 

% recommended total fruit equivalents per day ① 48.0 80.4 90.8 

% recommended whole fruit equivalents per day ① 53.6 83.0 79.2 

% recommended total vegetable equivalents per day ① 38.4 37.2 87.4 

% recommended greens and beans equivalents per day ① 53.2 52.4 100.0 

% recommended whole grains equivalents per day ② 28.9 74.6 100.0 

% recommended dairy equivalents per day ② 43.7 68.9 92.0 

% recommended total protein foods equivalents per day ① 94.8 95.6 100.0 

% recommended seafood and plant proteins equivalents per day ① 42.6 63.2 72.4 

% recommended fatty acids equivalents per day ② 18.3 32.6 41.6 

% recommended refined grains equivalents per day ②  61.1 63.5 88.5 

% recommended sodium equivalents per day ② 30.4 60.6 54.2 

% recommended added sugar equivalents per day ②  83.7 93.9 100.0 

% recommended saturated fat equivalents per day ② 55.6 74.9 90.0 

Mean HEI Score ③ 48.70 67.50 83.12 
 ① Percentage calculated out of 5 total possible points 

 ② Percentage calculated out of 10 total possible points 

 ③ Values reflect the mean of HEI scores for each tertile 


