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Abstract: 

 

Postpartum health outcomes of low-income women in the rural South are among the 

lowest in the country and use of governmental services, especially supplemental nutrition 

programs, is disproportionately lower in rural communities (Wauchope and Shattuck, 2010). 

This study examined use of The Special Supplemental Nutrition Program for Women, 

Infants, and Children (WIC) in four counties in rural Northeastern North Carolina and 

analyzed the effect of WIC participation on overall postpartum health. In-person surveys 

were conducted with WIC enrollees in Halifax, Vance, Warren, and Northampton counties. 

Those participants that attended at least one WIC appointment (n = 141) were found to be 

more likely to exhibit behaviors characteristic of postpartum health than those participants 

that did not attend any WIC appointments (n = 30). Multivariate analysis revealed that 

women who attended at least one WIC appointment were significantly more likely to have 

improved postpartum health as measured by eight health behaviors indicative of postpartum 

health status (OR = 14.29, 95% CI = 6.07 – 33.65).  
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Background  

 

Healthcare in rural settings 

Rural health has long been a topic of public health concern in the United States. This 

public health focus on rural health derives primarily from widely established social and 

economic discrepancies between rural and urban counties. Rural counties in the United States 

suffer from higher poverty rates and lower household incomes, on average. Since 2011, 

urbanization has steadily increased, leaving populations in rural areas with lessened 

opportunity for economic development and infrastructure growth. Outmigration of rural 

counties has also caused a wage and salary employment growth rate that significantly lags in 

comparison to urban counties in the same areas (USDA, 2017). This regional distinction 

between rural and urban counties in the United States extends far beyond economic 

disparities. Environmental and cultural factors common to rural communities across the 

United States are associated with increased health risk and decreased overall health 

outcomes, producing consistent, substantially higher premature mortality rates, infant 

mortality rates, and age-adjusted death rates in rural counties (RHRC, 2010, USDA, 2017). 

The environmental and cultural factors contributing to this sustained health risk act as 

fundamental barriers to healthcare in rural settings, working to the detriment of the health of 

millions. Food insecurity, limited transportation, illiteracy, health professional shortages, 

unique cultural mores, and deep mistrust of healthcare systems are widespread features of 

rural health networks (RHRC, 2008). Such barriers ingrained into the health framework of 

rural counties in the United States highlight the significance of the social determinants of 
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health and the health-related consequences that result from vast economic and social 

disparities.  

While rural health disparities are gaining more attention within research and public 

health sectors, families and individuals in rural communities are often overlooked in policy 

decisions surrounding governmental services. The greatest number of eligible low-income 

families are concentrated in urban areas, creating an illusion of lessened need for 

supplemental nutrition programs in rural areas. However, the proportion of families who are 

meet minimum income standards for governmental services is significantly higher in rural 

areas (U.S. Census Bureau, 2017). Of the estimated 6.2 million rural households with 

children in the United States, 29% participate in at least one of four major federally funded 

child nutrition programs (Wauchope and Shattuck, 2010).  

 

Postpartum health   

Per the 2016 U.S. Census, 22.8% of American women eighteen years or older live in 

rural communities. The significant prenatal and postpartum health disparities that exist 

among these majority economically-disadvantaged women have long-term health 

ramifications for both mother and child, creating an impact that is twofold. Among 

populations in rural counties in the United States, pregnant women and young children often 

present potential for higher risk. This increased risk is reflected in the literature by reported 

infant and maternal mortality rates far beyond national averages for urban counties. Center 

for Disease Control and Prevention data reports that the rate at which women die of 

pregnancy-related complications is 64% higher in rural settings (McCay and Overberg, 

2017). Infant mortality is 20% higher in rural counties than large urban counties, further 
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underscoring the stark contrast in maternal and child health outcomes between urban and 

rural settings (Ely et al. 2017).  

In a study surveying rural health stakeholders, Rural Healthy People 2020 concluded 

that maternal and child health continues to generate major concern among rural stakeholders 

at all levels and thus, remains a top priority for public health initiatives (Bolin et al., 2015). 

Comprehensive surveys and past research highlights how enhanced understanding of the 

unique perspective of pregnant and postpartum women in rural settings can help attenuate 

disparities and barriers to care that are particularly harmful to women and children. These 

findings have been reflected in recent efforts by the public health community to tailor 

spending on health interventions and infrastructure that better fit the needs of postpartum 

women.  

While maternal and child health is of great concern in rural settings, there is ample 

evidence to assert the importance of postpartum healthcare in women living in both urban 

and rural areas alike. The literature reveals that there is consensus among women and 

clinicians regarding functional health postpartum. Maternal health is decreased for several 

months postpartum, even in patients without complications and most women report feeling 

unprepared for the negative health effects of childbirth (Dimatteo et al., 1993, Kline et al., 

1998). Lack of awareness and improper understanding about typical postpartum health 

consequences is common among women of all ages and socioeconomic statuses. This limited 

general knowledge of postpartum health serves to suggest that pregnant and postpartum 

women are likely to gain marked benefit from healthcare systems that emphasize the long-

term health effects of pregnancy and childbirth (Kline et al., 1998).   
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Postpartum health status may be characterized by a large range of health behaviors, 

lifestyle choices, genetic predispositions and environmental interactions. However, certain 

health behaviors are intrinsically linked to better postpartum outcomes, many of which can 

be affected by public health interventions. The importance of such health behaviors is well 

reported in the literature and serves as a basis for conceptualizing how best to impact the 

health of women and children in rural settings. While many health behaviors can be directly 

indicative a positive postpartum health status, breastfeeding is among the few health 

behaviors that is established as a public health priority (Office of Surgeon General, 2011). 

Breastfeeding is accepted as the most optimal method of infant feeding (Lee et al., 2017). 

Continued breastfeeding for 6 months or longer is strongly correlated with positive health 

benefits including immunity boost and protection from infectious disease for the infant, 

decreased risk of neonatal mortality, decreased risk of breast and ovarian cancer in the 

mother, and increased protection from chronic diseases, including diabetes mellitus 

(Jacobson et al., 2015, Horta et al., 2007). Despite widespread awareness of breastfeeding 

initiation benefits, breastfeeding rates in south east regions are among the lowest in the 

country and extensive literature reveals even lower breastfeeding rates among low-income 

women in these regions (Shaw and Kaczorowski, 1998, Robinson et al., 1993). Therefore, 

there are marked gaps in uptake of breastfeeding initiation for women living in rural 

counties. Availability of prenatal services to rural women is imperative for successful 

breastfeeding promotion (Jacobson et al., 2015). Understanding postpartum health outcomes 

is preliminary to analyzing WIC as a potential solution. 

 

The Special Supplemental Nutrition Program for Women, Infants, and Children (WIC)  
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The Special Supplemental Nutrition Program for Women, Infants, and Children is a 

federally funded nutrition service program commonly referred to as the WIC program or 

WIC. The WIC program was established in 1974 with the intention of enhancing and 

protecting the health of women, infants, and children under the age of five who are at 

nutritional risk (National Academies, 2016). Hallmarks of the program include the provision 

of supplemental foods at lowered prices, community health referrals, and nutrition and 

breastfeeding education for low-income women and their children (USDA, 2016). Among 

the nutritional assistance programs currently available to low-income families in the United 

States, WIC is the only program that addresses the unique needs of pregnant, breastfeeding, 

and postpartum women. The WIC program is currently the third largest food and nutrition 

program, serving approximately 8 million participants per month and over half of all infants 

born in the United States (USDA, 2017).  

Eligibility requirements for the WIC program are based upon four general criteria: 

categorical, residential, income, and nutritional risk. The WIC program is designed to serve 

specific categories of women. That is, the program targets pregnant, postpartum (up to six 

months after birth of infant), and breastfeeding (up to the infant’s first birthday) women as 

well as infants and children under the age of five. The residential requirement prohibits 

enrolling in a WIC program in any state other than the state in which the applicant lives. 

However, applicants do not need to live in a state for any minimum amount of time to meet 

the WIC residency requirements. Participation in the WIC program also implies that income-

based requirements are met. WIC-enrollees must have income at or below State agency 

guidelines that are generally based upon annual federal poverty guidelines. Applicants that 

are eligible for Medicaid or SNAP are automatically eligible to receive WIC benefits. The 
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final requirement for WIC participation involves establishing an applicant’s nutrition risk 

status. “Nutrition risk” encompasses a wide array of medical or dietary conditions including 

anemia, history of pregnancy complications, poor diet, and irregular BMI. Nutrition risk must 

be confirmed by a WIC clinic or health professional (USDA 2017) 

Since its conception in 1974, the program’s goals have differentiated, providing WIC 

participants with a wider variety of food choices, increasing breastfeeding benefits, and 

granting state agencies more flexibility in control of food package administration to WIC 

participants. More specifically, WIC now prioritizes support for breastfeeding, 

encouragement of vegetable consumption, and usage of previous data to make informed 

decision for review of the program in the future (National Academies, 2016). Modern day 

WIC provides two distinct packages, one for those who are breastfeeding and one for those 

who use formula. These changes underscore the adaptable nature of the WIC program that 

has been integral to maintaining its status as an effective supplemental nutrition program.    

The lasting impact of WIC program initiatives on the health of low-income women 

and children has been heavily emphasized in past research. Cost-benefit analyses indicate 

that participation in prenatal WIC services effectively reduces low birth weight medical care 

costs and increases the nutrient intake of preschool children by upwards of 15% (Buescher, 

1993, Owen and Owen, 1997, Rose et al., 1998). These findings are confirmed by past 

federal decisions to increase funding for WIC services. Furthermore, the WIC program has 

had successes in rural communities in the past, particularly with breastfeeding and nutrition 

education services, both of which are strongly correlated to better postpartum health 

outcomes for both mother and child. The literature reports many successful interventions that 

have increased breastfeeding in rural WIC populations (Shaw and Kaczorowski, 1998).  
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Despite past successes and the 44-year lifespan of WIC, current challenges surround 

implementation and effectiveness in communities in which the nutrition and education 

services are poorly received and utilized. While there has been strong evidence in the past for 

the benefits of WIC services, recent reviews of the outcomes of WIC nutrition education 

have been mixed, introducing doubt about the impact of education services on participant 

behaviors (Sigman-Grant et al., 2008, Dickin et al., 2005). Furthermore, while nutrition and 

breastfeeding education services have proven effective in improving postpartum health 

behaviors, adherence to the nutrition education and breastfeeding support services decreases 

significantly after receipt of WIC food package benefits (Jacobson et al., 2015, Center on 

Budget and Policy Priorities, 2017). This attenuates much of the success in improving 

prenatal and postpartum health disparities. Additionally, breastfeeding rates among WIC 

clientele remains relatively low. Reports show that rates of breastfeeding initiation among 

mothers in the WIC program have increased, but continual breastfeeding rates at 6 and 12 

months postpartum remain far below national goals for WIC participants (Li et al., 2005). 

Factors relating to lesser outcomes from nutrition and breastfeeding education services 

include infrequent contact between WIC staff and participants, language barriers, retention of 

skilled staff members, administrative issues, and failure to adjust basic nutrition guidelines to 

reflect the chronic health and metabolic syndrome problems of many WIC participants 

(Sigman-Grant et al., 2008).  

A 2017 report created by the National Academies of Sciences, Engineering, and 

Medicine (in conjunction with the Food and Nutrition Service of the U.S. Department of 

Agriculture) outlined several recommendations pertaining to WIC food packages including 

revisions to food package guidelines to better align with the nutrition standard set forth by 
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Dietary Guidelines for America. They claim these revisions will enhance the attractiveness of 

the program to potential participants as well as increase the success in meeting the goals and 

priorities of WIC (National Academies, 2016). Strengthening the nutrition and breastfeeding 

education services also remain a top priority for maintenance of the WIC program. 

Partnerships between local and state agencies and improved quality of relationships between 

WIC staff and participants at all levels are identified among the most significant ways to 

produce most positive health outcomes from the education service offered through WIC 

(Sigman-Grant et al., 2008). 

 

Maternal and Child Health in Rural North Carolina  

 

64.4% of the total rural population in the United States lives east of the Mississippi 

River (US Census Bureau, 2015). This eastern cohort of the total U.S. rural population is 

concentrated in the South, which is well exemplified by rural statistics from North Carolina. 

The United States Department of Agriculture estimates that approximately 30% of North 

Carolina’s population lives in rural areas. This proportion is nearly double the national 

average (US Census Bureau, 2017). The comparatively large rural population in North 

Carolina is of significant consequence to the state’s poor maternal and child health outcomes.  

North Carolina ranks among the ten worst states in the nation for infant mortality 

(Center for Disease Control, 2018). Large racial disparities also persist; the African 

American infant mortality rate is more than twice the infant mortality rate in non-Hispanic 

whites. In rural counties, the geographic availability of physicians and the large distance to 

hospitals pose unique problems for North Carolina’s pregnant population. Almost half the 

state’s population lives in a county with just one hospital (60 counties), and there are 17 

counties without hospitals. The geographic limitation of rural counties contributes to the 



 12 

lesser postpartum outcomes observed in North Carolina and is among numerous other 

barriers to prenatal and postpartum care for low-income women. Medicaid for pregnant 

women is covered until 12 weeks postpartum, leaving a large proportion of the rural 

population without care after their Medicaid coverage expires (Gifford et al., 2017). This 

leaves the pregnant and postpartum population in North Carolina particularly vulnerable.  

 

Study Objective 

The objective of this study was to determine if participation in WIC services is 

correlated with improved postpartum outcomes in four counties in rural northeastern North 

Carolina. Significance of race/ethnicity was analyzed as a co-variant to garner a holistic 

understanding of postpartum health and conclusions include suggestions for enhanced WIC 

utilization in rural communities.  

 

Methods 

All data was collected as a part of the Bridges to Rural Pregnancy Care program. The 

program and initial evaluation research was funded by a grant from the Reynolds Foundation 

for Duke Division of Community Health. The Bridges to Rural Pregnancy Care program 

included interventional components at the community, provider, and patient level. Purpose of 

the initial evaluation was to determine the potential reach, fidelity, and efficacy of the 

program as well as its generalizability to other contexts and populations. Data was obtained 

mainly for programmatic purposes. All initial data was collected via in-person surveys to 

gain information on standard postpartum health of WIC enrollees in rural North Carolina.  

Setting 
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This study is generalizable to rural communities in North Carolina with similar 

healthcare settings. Vance, Warren, Halifax, and Northampton counties are among the most 

vulnerable counties in North Carolina for health risk of low birth rate. County Health 

Rankings categorize all four counties as tier one counties, placing Vance, Warren, Halifax 

and Northampton in a category characterized by the poorest health factors and outcomes in 

the state (County Health Ranking, 2018). These counties fall into the highest category within 

North Carolina for low birthweight (11.0% to 13.3% of total NC population), pre-term births 

(12.0% to 14.0% of NC population), infant deaths, and child deaths. Primary care physicians 

are limited in all four counties. However, Warren and Northampton counties have significant 

deficiencies in physicians compared to state averages. The number of primary care 

physicians per 10,000 people in North Carolina is 8.6 (NC Vital Statistics, 2018). Since 

2004, the number of primary care physicians per 10,000 people in Warren County decreased 

from 3.9 to 0.5. Northampton County experienced no such decline, but primary care 

physicians per 10,000 people has remained at approximately 2.4 for the past decade (NC 

Vital Statistics, 2018, County Health Ranking, 2018). Both are considerably lower other 

counties in North Carolina. The same trend exists for physician assistants and nurses, 

indicative of the larger health system insufficiencies in these counties.  

 

Table 1: Female population in rural counties by race/ethnicity in 2016 

 

 White, non-Hispanic Black, non-Hispanic Hispanic Total 

Vance 9,494 12,349 1,590 23, 627 

Warren 3,889 5,308 316 10,143 
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Halifax 10,556 14,902 638 27,318 

Northampton 3,989 6,275 189 10,537 

 

Prior to the data collection used for this study, focus group interviews with pregnant 

and postpartum women were performed to provide supplemental insight into the cultural 

milieu of the counties of interest. Six community-based focus groups were conducted to 

assess information-seeking behaviors and barriers to health information. The same moderator 

conducted all the focus groups over two months. The focus groups were transcribed and 

analyzed for themes, and several main recurring themes were identified. Lacking a primary 

care provider was the largest barrier to care for the women in all four counties. Other primary 

concerns were access to transportation and access to health information that is both uniform 

across outlets and simple to understand. The identified themes are summarized in Table 2.  
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Figure 2: Summary of focus group data 

 

 

Participants and Recruitment 

Pregnant and postpartum women living in Halifax, Vance, Warren, and Northampton 

counties were recruited through local maternal health clinics, OB/GYN offices, labor and 

delivery nurses, the Pregnancy Care Management (PCM) program, and Special Supplemental 

Nutrition Program for Women Infants & Children (WIC) counselors. Participant recruitment 

was thus based on convenience sampling. Women were approached about survey and 

program participation by healthcare workers informed about the program. Eligibility and 

inclusion criteria included active enrollment in WIC services and residence in one of the 
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counties of interest (Halifax, Vance, Warren, and Northampton). All participants were 

financially needy given that a requirement of WIC enrollment is to meet federal poverty 

guideline standards. 

Procedures 

Survey administration was managed by Prenatal Outreach Coordinator BSN RN, 

Stephanie Heath. The interviews took place in the homes of women, or by phone. The 

interviews were audiotaped using a digital recorder and taped verbatim. The data collected 

for analysis in this study began in June 2016 and ended in October 2017. The study was 

designed as an incentive-based model. A $20 Walmart gift card was provided as 

compensation for participating in the study. Additional gift cards were offered for each WIC 

appointment kept, incentivizing both participation in the program as well as active WIC 

participation throughout.  

All study procedures under Duke Division of Community Health were approved to 

meet ethical standards by the Institutional Review Board (IRB). The Duke Institutional 

Review Board approved the study as exempt under Community Health Program Evaluation 

Protocol. Consent was discussed with participants by survey administrator prior to beginning 

the study and all patient signed informed consent documents.  

Measures 

For the predictive model, the primary predictor variable was WIC participation and 

the outcome variable was postpartum health. WIC participation was measured by number of 

WIC appointments attended (minimum of 0, maximum of 3). Status of postpartum health 

was gauged by evaluating eight health behaviors or outcomes established as indicative of 

good postpartum health: having a primary care provider, attendance of a primary care 
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appointment, attendance of postpartum appointment, use of birth control, breastfed last child, 

breastfeeding at postpartum visit, absence of diabetes diagnosis, and regular exercise. The 

individual variables are connected to overall postpartum health status in varying levels. 

These variables were chosen based on focus group answers and relevance to previously 

identified health problems in Halifax, Vance, Warren, and Northampton counties. Grouping 

of all eight variables provides a comprehensive idea of overall postpartum health status. 

Questions about birth control use and type of exercise were open ended.  All other variables 

were categorical with yes/no answers.  

 

 
 

Figure 1: Summary of variables grouped for measure of postpartum health status 
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levels of health. Preliminary focus group data revealed that lacking a Primary Care Provider 

(PCP) is the largest barrier to care for women in all four counties. Thus, having a PCP was a 

compelling variable of interest. The term “primary care provider” was clearly defined prior to 

in-person survey administration as a doctor or physician assistant who you would go to if you 

had the common cold or needed a vaccine. Many women thought that their gynecologist was 

their PCP, so further definition was often required. If a participant answered “yes” to having 

a primary care provider, data of the clinic or hospital with whom the PCP is affiliated was 

also gathered.  

For many participants, identifying a primary care provider did not imply having 

access to primary health care services. Having a PCP does not speak to attendance of primary 

care appointments and thus, cannot account for whether the participant is gaining the health 

benefits associated with regular and effective primary care. Thus, attendance of a primary 

care appointment was measured by asking for the date of appointment. The same process was 

conducted for attendance of the initial postpartum visit.  

Knowledge of birth spacing, proper birth control use, and family planning are key 

educational topics typically addressed in WIC appointments. Qualitative data from focus 

groups exhibited limited knowledge of how soon pregnancy can occur after giving birth. This 

often led to unplanned pregnancies from failure to continue use of birth control post-

pregnancy. To understand the contribution of WIC appointments to knowledge and action 

surrounding family planning, participants answered questions surrounding use of birth 

control. Questions resembling, “if you do not wish to become pregnant, are you using a form 

of birth control? If so, what form?” were included in the in-person interviews. For the 
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purposes of analysis, use of birth control was also marked as “yes” if the participant practiced 

abstinence or lacked need (those who wished to become pregnant).  

Breastfeeding counseling is a hallmark of the WIC program and services. 

Breastfeeding of the last child is suggestive of a commitment to breastfeeding and an 

understanding of the health benefits of breastfeeding. Questions about duration and type 

(supplemental or exclusive) were included, but not utilized for this study due to significant 

missing data. Sustained breastfeeding, categorized as breastfeeding after leaving the hospital 

and beyond initial attempts, contributes to increased health outcomes for both mother and 

child and is a strong predictor of a child’s future health risk. Participants became difficult to 

reach after their initial postpartum appointments. Thus, evidence of sustained breastfeeding 

was observed by inquiring about breastfeeding on the date of their first postpartum 

appointment, regardless of whether the participant attended the appointment or not.  

Diabetes, as defined by a glucose A1C level of 6.5 percent or higher, is a significant 

compounding factor to poor health and is disproportionately prevalent in women living in 

rural settings (Massey et al., 2010). Gestational diabetes is particularly harmful, with direct 

correlations to lesser health outcomes for both mother and child. Gestational diabetes is 

defined by a glucose intolerance that is detected for the first time during in a patient’s life 

during pregnancy (Bentley-Lewis, 2009). Systematic reviews report that women diagnosed 

with gestational diabetes are at least 7.5 times more likely to develop Type II diabetes 

mellitus later in life, with most gestational to type II conversions occurring within the first 

five years of childbirth (Bellamy et al., 2009, Hezelgrave et al., 2012). Less than 50% of 

women with gestational diabetes mellitus receive a post-partum glucose screen and few 

women with history of gestational diabetes mellitus receive an intervention for weight 



 20 

management or physical activity from their healthcare provider. Focus group data analysis in 

the four counties affirmed these findings at the local level. As such, a diabetes diagnosis can 

be analyzed as a factor affecting overall postpartum health status. Data of type and status was 

collected, but not used for the purposes of this study.  

Regular exercise is a large component of managing type II diabetes mellitus and a 

strong correlate of positive postpartum health. Questions surrounding how often a participant 

exercised and the type of exercise performed were included to evaluate the degree to which 

exercise was integrated into participant’s lives. Nondescript answers with a wide range of 

levels of physical activity categorized as “exercise” were obtained. Therefore, exercise was 

analyzed as a categorical variable with only two outcomes: no exercise and regular exercise. 

“Regular exercise” included participant answers that ranged from daily walking to yoga 2-3 

times a week.  

Analysis  

Data for the study was analyzed using Stata/SE (version 15.0 for Macintosh) to test 

the hypothesis that women who participated in WIC had better postpartum health than those 

who did not participate in WIC, despite being enrolled. Significant difference was not 

identified between participants who attended one WIC appointment and participants who 

attended more than one WIC appointment (i.e. health status of a woman who attended 3 

appointments did not differ greatly from the health status of a woman who attended 1 or 2 

WIC appointments). Thus, analysis compared those who did not attend any WIC 

appointments (no participation) with those participants who attended at least one WIC 

appointment (varied levels of WIC participation) to assess the correlation of general 

participation with postpartum health status.  
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A multiple logistic regression was used to analyze data, using number of WIC 

appointments kept as the independent variable and several measures indicative of postpartum 

health as the nominal, dependent variable. Individual variables indicative of postpartum 

health were first analyzed via an ordinary least squares regression. The multiple variables 

were then combined to create one measure of overall postpartum health status, analyzed via 

order logistic regression. Data was entered and checked by Stephanie Heath, R.N., as 

identified on the initial grant funding. The data was cleaned, eliminating participants with 

inconclusive data and/or incomplete measures. Thus, all participants with missing data were 

not included in the analysis. Statistical significance for correlational relationships was based 

on a critical alpha probability of 0.05. Bivariate analysis was used to remove variables that 

were not significant at p = 0.05. After performing tests of collinearity, additional variables 

were removed that were found to overlap or did not serve a relevant statistical or conceptual 

purpose. Significance of race/ethnicity for specific measures of postpartum health was 

analyzed separately via logistic regression.  

 

Results  

The total sample size of the study was 171 WIC-enrolled women. Interviews from 

171 participants produced data that were used for analysis. A significant correlation was 

identified between WIC participation (quantified as at least one WIC appointment kept) and 

improved postpartum health as measured by eight different variables indicative of 

postpartum health.  

Of the 171 women included in the initial sample, 22.2% were white (n = 38), 66.7% 

were African American (n = 114), and 10.5% were Hispanic (n = 18). One participant did not 
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disclose her race/ethnicity. All socioeconomic indicators were constant within the population 

due to the WIC enrollment minimum income requirements. Unequal racial/ethnic distribution 

is due to researcher availability and access. Thus, this distribution does not reflect the 

demographic ratio of the greater population in Halifax, Vance, Warren, and Northampton 

counties. WIC participation was measured by number of appointments kept. While a large 

majority of participants attended at least one appointment (82.5%), only one quarter of 

participants upheld maximum adherence to the program, attending all 3 WIC appointments.  

 

Table 1: Demographic and participation characteristics of study population (n = 171) 

 
        n      Percentage (%) 

 
Race/Ethnicity  

 African American               114         66.7 

 White                  38         22.2 

 Hispanic                 18         10.5 

WIC Participation 

 No appointments kept               30         17.5 

 1 appointment kept               35         20.5 

 2 appointments kept                62         36.3 

 3 appointments kept               44         25.7 

 At least one appointment kept            141         82.5 

 

  

To better understand the racial/ethnic disparities in postpartum health among WIC 

enrollees in rural North Carolina, variation in measures of postpartum outcomes by 

race/ethnicity was analyzed in a similar manner. “White” was used as a reference group for 

regression analysis. The following was identified as significant: Hispanic WIC enrollees 

within this sample were 7.84 times more likely to have a primary care provider than white 

WIC enrollees.  

Table 2a: Postpartum health by race/ethnicity   

 
                 PCP                     PCP Appt.              Postpartum Appt.      Birth Control Use   
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        OR       95% CI          OR      95% CI          OR      95% CI          OR        95% CI         

 

White           [Reference]         [Reference]                 [Reference]              [Reference] 

AAmer      1.34     0.63 - 2.84     0.89     0.41 - 2.0    0.90     0.40 - 2.01     1.21    0.55 - 2.62 

Hispanic    7.84     1.53 - 39.9     0.93    0.27 - 3.15    0.93     0.28 - 3.15     0.74    0.22 - 2.46 

 

 

Table 2b: Postpartum health by race/ethnicity   

 
            Breastfed Last Child     Breastfeeding at PP Appt.    No Diabetes       Regular Exercise   

 
                  OR        95% CI             OR         95% CI            OR     95% CI       OR      95% CI 

 

White         [Reference]                     [Reference]                   [Reference]      [Reference]           

AAmer      0.67    0.30 - 1.48       0.65     0.25 - 1.63       0.80    0.31 - 2.08    0.72   0.33 - 1.53 

Hispanic    0.96    0.29 - 3.18      0.62     0.14 - 2.67       0.42    0.11 - 1.60    0.46    0.14 - 1.59 

 

 

In the model, several variables that are indicative of postpartum health were tested for 

significance. Four variables representative of postpartum health were identified as positively 

associated with attending at least one WIC appointment: primary care appointment 

attendance (OR = 16.94, 95% CI: 2.24 - 128.06), having a primary care provider (OR = 3.64, 

95% CI: 1.58 – 8.37), use of birth control (OR = 7.69, 95% CI: 2.23 – 26.54), postpartum 

visit attendance (OR = 6.37, 95% CI: 2.30 – 17.59). Additionally, the combined variable of 

overall postpartum health status showed significant correlation with WIC participation (OR = 

14.29, 95% CI: 6.07 – 33.65). The combined variable of “postpartum health status” that 

included all eight postpartum outcomes, revealed that, on average, those who attend at least 

one WIC appointment are 14.29 times more likely to have good postpartum health than those 

who did not attend at least one WIC appointment.  

 

Table 3: Summary of measures of postpartum health associated with WIC participation 

 

          Odds Ratio   95% CI  p 
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Primary Care Appointment Attendance           16.94         2.24 – 128.06               0.006 

Having a Primary Care Provider              3.64         1.58 – 8.37           0.02 

Postpartum Visit Attendance              6.37         2.30 – 17.59           0.000 

Use of Birth Control               7.69          2.23 – 26.54          0.001 

Breastfed Last Child               2.85              0.94 – 8.67                   0.065 

Breastfeeding at Postpartum Visit    1           (omitted) 

No Diabetes Diagnosis               6.96              2.97 – 16.26                 0.000 

Regular Exercise                3.39         1.22 – 9.38                   0.019 

Postpartum Health Status             14.29         6.07 – 33.65                 0.000 

 

 

Discussion 

The objective of this study was to determine whether increased WIC participation is 

correlated with improved postpartum health in four counties in rural North Carolina, with 

consideration to racial/ethnic disparities among measures. The study data elucidates two 

primary conclusions: 1) WIC participation in rural counties in North Carolina is low and 2) 

WIC participation, as measured by attending at least one WIC appointment, is correlated 

with improved postpartum health, establishing potential for improving postpartum outcomes 

in rural settings using current WIC program service models. In addition, this study confirms 

trends in existing literature surrounding racial and ethnic differences within markers of 

postpartum health status.  

Major Findings 

Participation in the services provided through the WIC Program among WIC-enrolled 

women in rural North Carolina is substantially lower than in urban counties in North 

Carolina. The gift cards provided as a part of the incentive-based model of the Bridges to 

Rural Pregnancy program were intended to counterbalance the low participation rates that are 

observed in rural communities. Adherence to nutrition education and breastfeeding support 

services through WIC were encouraged and rewarded, with hopes of maximizing the positive 
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outcomes of both the prenatal services and the food package benefits offered by WIC 

participation. However, despite the promise of compensation, only 25% of participants 

attended all three WIC appointments. 

Understanding reasons accounting for lack of WIC participation in Halifax, Vance, 

Warren, and Northampton counties is intrinsically linked to established barriers to healthcare 

in rural settings. Among the many barriers to rural health, lack of access to health services 

and insufficient transportation options pervade most issues surrounding participation in WIC 

services. Transportation is a fundamental obstacle to achieving effective healthcare in all 

rural areas; however, access to transportation is particularly insufficient in the four counties 

included in this study. Focus group data analysis identified transportation as a limiting factor 

in obtaining and utilizing a medical home and classified lack of access to transportation as a 

primary health concern in all four counties. WIC appointment attendance in this study is 

likely directly linked to availability and cost of transportation in these counties. Furthermore, 

transportation is directly associated with measures of postpartum health included in this 

study; namely, postpartum appointment attendance and primary care appointment attendance 

may be accounted for by lack of sufficient transportation options. There was consistency in 

missed appointments of all kind (WIC, postpartum, primary care provider) among 

participants. That is, all participants in the study who failed to attend WIC appointments also 

did not attend their PCP and PPV appointments, both of which are strong indicators of 

postpartum health status. Thus, the role of transportation on the persistent low participation 

rates observed in this study is evident. The WIC participation rates shown in this study 

exemplify the potential downstream effects of poor transportation services and amplify the 

significant need for enhanced transportation in rural areas.  
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This study also established sustained potential for WIC services in improving 

postpartum health in rural U.S. counties. WIC participation was found to be associated with 

improved postpartum health status, confirming its value and its ability to be utilized for 

future intervention in rural communities. While this study has identified the value of WIC 

services in rural communities, specialized focus on use and implementation is imperative to 

overcoming the substantial discrepancy in poor pregnancy outcomes between rural and urban 

settings. Efforts to address barriers to effective healthcare in rural settings must target the 

population currently receiving WIC benefits to ensure positive and significant outcomes from 

the program. Utilizing existing infrastructure and finding alternative ways to better 

implement the WIC program to improve postpartum health outcomes could minimize 

transitional errors and confer maximal benefit. Increasing both access and use of 

governmental programs like WIC allows for effective implementation in lieu of new, costly 

technology and programming. Furthermore, internal strengthening of the program could 

enhance positive pregnancy outcomes for each WIC enrollee and contribute to a reduction in 

the pregnancy-related complications that arise during and after childbirth.  

Analysis of specific measures of postpartum outcomes by race/ethnicity produced 

primarily inconclusive results. However, the analysis did reveal that Hispanic participants in 

the study were 7 times more likely to have a Primary Care Provider than non-Hispanic, white 

participants. This disparity may likely be attributed to cultural differences regarding 

perceptions of healthcare systems and standard postpartum procedures. Additionally, 

Hispanic women in the four counties have markedly stronger social networks, providing for 

increased community engagement surrounding healthcare decisions and higher PCP referral 

rates. Similar findings are observed in myriad studies showing that Hispanic women in low-



 27 

income brackets display enhanced health behaviors postpartum. National studies among WIC 

participants found that Hispanic women were more likely to initiate and continue 

breastfeeding than both non-Hispanic blacks and non-Hispanic whites. Hispanic women were 

also more likely to agree with statements regarding the benefits of breastfeeding, suggesting 

added levels of adherence to prenatal or postpartum medical counseling (Jacobson et al., 

2015, Flower et al., 2008, Hurley et al., 2008).  

Alternative Explanations 

While the low WIC participation rate observed in this study could likely be attributed 

to lack of transportation services offered to the study population, there are numerous 

confounding factors that may contribute to the observed results. Participation may be 

indicative of decreased legitimacy or credibility of the program. Study participants may not 

have understood or believed in the potential benefits WIC appointments. Since WIC-

enrollees receive food vouchers regardless of appointment attendance, many participants may 

have felt minimal impetus to attend appointments, even if transportation was easily 

accessible. The literature reports highly disproportionate rates of participation in all 

governmental services by rural American households. This disparity mirrors higher rates of 

poverty, food insecurity, and discontinued education in rural American counties (Wauchope 

and Shattuck, 2010). Thus, the observed participation rates reflect an established trend that 

can be accounted for by myriad health predictors. A wide range of social determinants of 

health cooperatively impact women’s overall postpartum health status and these social 

determinants have greater effect in populations with significant healthcare barriers and lesser 

access. Therefore, a holistic approach must be used to address low participation rates in 

services offered by the WIC program.  
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Limitations 

As this research was observational, the study did not employ random assignment; 

thus, there is no causal relationship between WIC participation and postpartum health status. 

However, the correlational relationship provides insight into possible research themes that 

should be explored in the future. Additionally, the correlational link between WIC 

participation and postpartum health status in rural counties is integral to policy-making 

decisions surrounding governmental funding for the WIC Program. Threats to 

generalizability caused by small sample size also limited the study data. The participants 

were recruited from a hard-to-reach population. In hard to reach samples, the natural 

limitations of a convenience sample are heightened, often effecting the overall 

generalizability of the study. In this study, participants’ phone numbers were often 

disconnected and several participants moved locations at different points during the study. As 

such, women that were initially included as participants in the study were not included in the 

final analysis. Many study samples from rural settings in existing literature present similar 

missing data (Hall et al., 2006). As stated in descriptive demographic table, the unequal 

representation of racial/ethnic groups is also a significant limitation that minimizes accurate 

representation of the population.  

Lastly, it is possible that few critical measures of postpartum health were not included 

in the combined variable of overall postpartum health status. Substance use, psychological 

factors, and mental health status including postpartum depression contribute strongly to the 

overall health of women postpartum (O’Hara, 2009). These factors are also strongly 

associated with maladaptive child development, inadequate postnatal care, and higher 

nutritional risk for mother and child (Vesga-López et al., 2008). The absence of such 
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psychological factors left potential for inaccuracy within the compilation of the overall 

postpartum health status variable. Without a measure of psychological status, postpartum 

health cannot be wholly accounted for and thus, the variable of overall postpartum health 

status may be incomplete.    

Conclusion and Recommendations 

This data is best utilized in the future for addressing use of the WIC program by 

women in rural American counties. Association of increased WIC participation with 

enhanced postpartum health status suggests that efforts to increase WIC participation may be 

a pragmatic approach to improving postpartum outcomes within the existing healthcare 

infrastructure in rural communities in the United States. The postpartum health data collected 

in this study reflected many of the conclusions garnered from qualitative analysis of the six 

focus groups that preceded the data collection. Focus group participants highlighted need for 

increased access to affordable transportation, adequate and uniform health care information, 

and increased community referrals to Primary Care Providers. The study data demonstrates 

similar findings to the focus group results; low participation rates despite incentives and 

improved health behaviors among those participants that attended at least one WIC 

appointment highlight transportation and health information deficiencies, as well as limited 

access to Primary Care Providers. In Halifax, Vance, Warren, and Northampton counties, 

current transportation options to WIC appointments are approximately $10-$15 each way. 

Medicaid coverage does not consider a WIC appointment as a medical appointment and 

therefore does not cover transportation costs to attend the breastfeeding and nutrition 

counseling services offered through WIC appointments. This healthcare gap is a widely-

established barrier to rural health. Possible solutions to overcoming this gap in care include 
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better utilization of local transportation vendors such as KARTS and CPTA in the counties of 

interest.  

On a broader and more systematic level, spending on the social determinants of health 

has been shown to result in significant cost savings and improved health outcomes. By 

increasing governmental spending on vulnerable populations–such as postpartum women 

living in rural communities–before they fall ill, overall healthcare costs are significantly 

lowered, and expensive medical care usage is limited (Alley et al., 2016). Examples of such 

expenditures include social services, education, and housing. As supported by research, 

spending on the social determinants of health will provide for a systematic shift in healthcare 

dollars from clinical and fee-for-service-based care to preventative measures. This 

investment in upstream priorities will result in improved population health outcomes on a 

statewide level.  

 Since its inception, the Special Supplemental Nutrition Program for Women, Infants, 

and Children has maintained its status as an effective model for nutrition services and has 

adapted to better fit the needs of low-income women and children. This study elucidates the 

relevance of the WIC program in four rural counties in North Carolina and the potential of 

WIC to positively impact the postpartum health status of women living in rural counties. The 

results of this study suggest that the WIC program remains a viable option for interventional 

approaches to attenuate the maternal and child healthcare discrepancies that exist between 

rural and urban counties in the United States.   
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