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Abstract

Background: Racial and ethnic minority infants and mothers have worse birth outcomes than Caucasian infants and
mothers, specifically infant mortality. The purpose of this pilot study was to compare infant mortality rates from vital
statistic data between mothers who participated in the Women, Infants, and Children (WIC) Program and the general
population in Kansas. Methods: A retrospective secondary analysis of data received from the Kansas Department of
Health and Environment (KDHE) was conducted. Data were provided on all mothers who delivered a child in the state of
Kansas from 2009 to 201 I. The data received from KDHE included maternal demographics, infant deaths, infant gestational
age, infant weight at birth, and WIC program participation. Results: The overall infant mortality rate was 6.4 per 1000
births. Infant mortality for Caucasians was lower than for non-Caucasians. Infant mortality for blacks was greater than for
non-blacks. Being Hispanic was not statistically associated with a difference in infant mortality. WIC program participation
was associated with lower infant mortality in both blacks and Hispanics. After adjusting for WIC, infants born to black
mothers were still more than twice as likely to die when compared with Caucasian infants. WIC services were not
statistically associated with a reduction in infant mortality. Mother’s education showed a significant protective effect on
the likelihood of infant death. Conclusion: The WIC program is associated with positive outcomes at the national level.
However, widespread reductions in health disparities have not been reported. Differences in education levels between
mothers affected infant mortality to a greater degree than WIC program participation alone in the analysis. The infant
mortality rate for black and Hispanic mothers was lower for WIC program participants. The WIC program may be
beneficial for reducing infant mortality racial disparities but program participation should be expanded to affect maternal
health disparities at the population level.
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Background preterm births such as infection during pregnancy, or other
conditions such as diabetes or hypertension.®

Low birth weight (LBW) is another factor of concern for
improving pregnancy outcomes. LBW can be caused by
preterm birth, or various other factors such as maternal
heart disease, diabetes, hypertension, addiction such as
smoking or alcohol, poor nutrition, and being a teenage
mother.” In 2014 in Kansas, the proportion of LBW were

Health disparities continue to exist among maternal and
infant health outcomes in Kansas and across the United
States.! Examining the health of infants and mothers, the
most vulnerable population in communities, is a good indi-
cator of the overall population’s health status.” Commonly
measured birth outcome indicators include: low birth
weight, preterm birth, and infant mortality. For each indica-
tor in the United States and Kansas, racial and ethnic minor- |
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Table I. Demographics and Birth Outcomes by Women, Infants, and Children (WIC) Program Participation.

WIC Participants,

Non-WIC Participants,

Parameter n Mean £ SD or % Mean £ SD or % P Value
Age, years 120297 246 £ 5.5 285+54 <.001
Race/ethnicity <.001
Caucasian 98635 35.4% 64.6%
Black 8413 61.7% 38.3%
Hispanic 19224 69.8% 30.2%
Gestational age, weeks 120296 38627 387 3.0 <.001
Birth weight, g 120296 3236.8 + 572.7 3330.5 + 590.7 <.001

6.5% for Caucasians, 13.4% for Blacks, and 7.6% for other
racial subgroups.’

Preterm birth and LBW are risk factors for infant mortal-
ity, making infant mortality rate (IMR) a key indicator of
health across and within population subgroups. In 2014, the
Caucasian IMR was 5.1/1000 live births, the Black rate was
10.3, and the Hispanic rate was 7.5 in Kansas.® Five-year
rolling averages from 2010-2014 indicated the non-His-
panic Black IMR was 2.6 times higher than the Caucasian
non-Hispanic IMR. The Hispanic IMR increased in Kansas
from 1995-2014 and was 1.5 times higher than the Caucasian
non-Hispanic IMR.’

In 1974, the US Department of Agriculture’s Special
Supplemental Nutrition Program for Women, Infants, and
Children (WIC) was created to ameliorate birth outcomes
and mitigate outcome disparities for at-risk populations.
At-risk women that meet specific categorical, residential,
income and nutritional criteria may receive services during
pregnancy, postpartum and breastfeeding. These services
include food packages, education, and health screenings
and referrals.' Early evaluations of the WIC program effect
on birth outcomes within high-risk populations have been
encouraging; however, the last large-scale evaluation was
done in 2010." No comparable evaluation has recently been
done in the state of Kansas. Given the large gap in IMR
between racial subgroups in Kansas, an updated evaluation
of birth outcomes for WIC participants is needed. Thus, the
purpose of this independent study was to compare IMR
between mothers participating in the WIC program and the
general population in Kansas.

Methods

A retrospective secondary analysis of data received from
the Kansas Department of Health and Environment (KDHE)
was conducted to meet the study objective. KDHE provided
data on all mothers who delivered a child in the state of
Kansas from 2009 to 2011. The data received from KDHE
included maternal demographics, infant deaths, infant ges-
tational age, infant weight at birth, and WIC program par-
ticipation. WIC program participation was self-reported
and included any level of program participation.

Data Analysis

For univariate and bivariate analyses, comparisons of
continuous and categorical data were conducted using ¢
tests and chi-square analysis, respectively. For continu-
ous variables that were not normally distributed, nonpara-
metric methods were used for comparisons. Descriptive
statistics are reported as mean = SD or proportion where
necessary.

Multivariable analysis was conducted using a complete
case analysis. Logistic regression was used to examine the
adjusted associations of race, mother’s education, and WIC
participation with infant mortality. Mother’s education was
included as a surrogate variable for socioeconomic status.
Education had a significant negative correlation (Spearman’s
p =—0.505) with WIC program participation, subsequently
each variable was entered into a separate regression model
with race as a covariate to avoid issues with collinearity.
Receiver operating characteristic curves were plotted using
the predicted probabilities from each of the 2 regression
models to determine which set of predictors best fit the data.
All statistical tests were 2-sided and analyses were consid-
ered significant when the resultant P value was <.05. All
analyses were conducted using SPSS release 19.0 (IBM
Corp, Somers, NY).

Results

The dataset received from KDHE included records from
121458 births. Of these, 114663 (94.3%) were categorized
into 1 of 3 race/ethnic categories (Hispanic, non-Hispanic
black, or non-Hispanic Caucasian) and 47143 (38.8%)
mothers participated in the WIC program at some point dur-
ing pregnancy. The mean maternal age was 27.0 = 5.8 years.
Table 1 presents a summary of demographic variables by
WIC program participation.

Birth Outcomes

The overall IMR was 6.4 per 1000 births. Infant mortality for
Caucasians was lower than for non-Caucasians (5.8/1000 vs
9.2/1000, P < .001). Infant mortality for Blacks was greater
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Figure 1. Comparison of true positives versus false positives for regression models using race and Women, Infants, and Children

(WIC) or mother’s education as predictors of infant mortality.

than for non-blacks (13.3/1000 vs 5.9/1000, P <.001). Being
Hispanic was not statistically associated with a difference in
infant mortality (P = .817). WIC program participation was
associated with lower infant mortality in both Blacks
(9.8/1000 vs 17.7/1000, P = .002) and Hispanics (5.5/1000 vs
7.7/1000, P = .070). However, WIC program participation
was associated with a slightly higher infant mortality rate
among Caucasians (6.6/1000 vs 5.2/1000, P = .004).

The logistic regression model with race and WIC pro-
gram participation as predictors of infant mortality showed
infants born to non-Hispanic black mothers were more likely
to die (odds ratio [OR] = 2.30, 95% CI = 1.85-2.86, P <
.001) than those born to non-Hispanic Caucasian mothers.
WIC program participation and being Hispanic were not sta-
tistically associated with infant mortality. The regression
model with race and mother’s education as predictors of
infant mortality also showed non-Hispanic black mothers to
have an increased risk for infant death but to a lesser degree
(OR =2.06, 95% CI=1.67-2.55, P <.001). Hispanic ethnic-
ity remained nonsignificant, and education had a significant
protective effect on the likelihood of infant death [OR =
0.85, 95% CI=0.81-0.89, P <.001).

Results from receiver operating characteristic curve anal-
ysis showed the regression model with race and education to
be a better predictor of infant mortality (area under the curve

[AUC]=0.60,95% CI=0.58-0.62, P <.001) than the model
with race and WIC program participation as predictors
(AUC = 0.56, 95% CI = 0.54-0.58, P < .001) (Figure 1).
However, the low value of either AUC indicated that neither
model alone was useful for predicting infant mortality.

Discussion

The objective of this study was to examine the distribution
and probabilities of selected birth outcomes for Kansas
mothers that participated in the WIC program between 2009
and 2011. Findings support the existing literature with
regard to health disparities by race and ethnicity. More
research is needed to further understand how WIC program
participation can help mitigate such disparities.

Comparing the disparity in birth outcomes for Kansas to
national data, Kansas has higher infant mortality and a greater
disparity gap than what is reported nationally.'® This under-
lines the importance of the WIC program for potentially ame-
liorating outcomes in Kansas. Study results indicated the
infant mortality rate for black and Hispanic mothers who par-
ticipated in the WIC program was much lower than those
who did not. The health disparities gap among WIC partici-
pants was significantly smaller than the health disparities gap
of the general population in the same setting. While these
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findings were not consistent for all racial and ethnic groups
and were not consistent across all health outcomes it may
appear as if the WIC program does not achieve its desired
effect for all populations served. However, at least two expla-
nations exist: (a) some selection bias exists in those women
who do and do not participate in the WIC program and/or (b)
the benefit of the WIC program is outweighed by the effects
of other confounding life-course variables."

The WIC program is available to women who meet
specific high-risk criteria. With these women being at a
much higher risk for poor birth outcomes, it is possible
for the WIC program to have had a benefit in reducing the
risk without eliminating it altogether. Findings support
such a hypothesis based on the significant negative asso-
ciation of education with infant mortality. Given the cor-
relation between education and those who qualify for the
WIC program, the possibility exists that the benefit of
services are being masked by the larger effect of educa-
tion. Unfortunately, data on individuals who met WIC
program eligibility requirements but did not use the pro-
gram were unavailable. Such information would be useful
for future studies to establish the extent of risk reduction
associated with receiving services. Other limitations
included the lack of medical history and level of WIC
program participation data. Certain medical conditions,
particularly heart disease, hypertension, diabetes, alcohol
and tobacco use, and addiction,’ are known to affect the
risk for poor birth outcomes. Available data limited the
ability to control for such conditions, it is possible that
the effects of medical history and other pertinent vari-
ables confounded the results. Additionally, the birth
cohort vital statistic dataset may not have included every
infant death, as those deaths that occur in a later year can
be difficult to capture in vital statistics data.

In conclusion, WIC program participation may be bene-
ficial for reducing racial disparities in infant mortality. The
WIC program has been previously well studied and is asso-
ciated with positive outcomes at the national level. However,
national reductions in health disparities have not been
reported. Future work should focus on the types of services
received with time-series analysis and qualitative work to
understand the relative risks associated with choosing not to
receive services. It is important to continue research in this
area as the WIC program may be beneficial for reducing
infant mortality racial disparities. However program par-
ticipation should be expanded to impact maternal health
disparities at the population level.
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