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Abstract

Objective: To examine risk factors for gestational diabetes mellitus (GDM) and factors 

associated with breastfeeding patterns among women with GDM from different racial/ethnic 

groups.

Methods: We used data from Phase 8 (2016-2018) of the Pregnancy Risk Assessment 

Monitoring Surveillance. We used logistic regression to estimate factors associated with GDM 

and with breastfeeding initiation, and conducted survival analysis using Kaplan Meier curves, and 

Cox proportional hazards regression to analyze duration of breastfeeding.

Results: Among American Indian and Alaska Native (AI/AN) women, higher education reduced 

odds (aOR=0.33; 95% CI:0.19-0.59) and being married increased odds (aOR=1.35; 95% CI: 

1.02-1.79) of GDM. AI/AN women who received WIC benefits had lower odds of initiating 

breastfeeding (aOR=0.70; 95% CI: 0.51-0.95). While there was no association between GDM and 

initiation of breastfeeding, only a third of AI/AN women with GDM were still breastfeeding by 36 

weeks postpartum, compared to more than half of non-Hispanic white and Hispanic women.

Conclusions for Practice: Efforts to reduce GDM among those most at risk are needed, 

especially among racial and ethnic minorities. Increasing support for women with GDM to 
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continue to breastfeed may improve maternal and child health outcomes and reduce health 

disparities, particularly among AI/AN women.
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INTRODUCTION

Gestational diabetes mellitus (GDM) is the most common pregnancy complication in the 

US, affecting approximately 6% of all women who give birth annually (Deputy, Kim, 

Conrey, & Bullard, 2018). GDM can propel a series of negative health trajectories, 

increasing risk for poor health outcomes extending from the prenatal period through 

postpartum for both women and their infants. Among pregnant women, GDM increases 

the risk of pre-eclampsia (Weissgerber & Mudd, 2015), preterm birth (Anderson, Spicer, 

& Peercy, 2016; Domanski et al., 2018), and cesarean section (Catalano, 2010). Among 

infants, GDM increases the risk of macrosomia, and breastfeeding problems. Previous GDM 

diagnosis places both mothers and children at higher risk of subsequent development of 

Type 2 Diabetes (David J Pettitt & Jovanovic, 2007).

GDM disproportionately affects American Indian and Alaska Native (AI/AN) women. 

A 2012 systematic review focusing on diabetes during pregnancy among Indigenous 

populations found that 65% of studies reported higher prevalence of GDM among 

Indigenous groups compared to referent groups (Porter, Skinner, & Ellis, 2012). More than 

9% of AI/AN women have GDM during pregnancy, second highest of any group behind 

non-Hispanic Black (NHB) women (11%) and nearly twice as high as NHW women (5%) 

(Deputy et al., 2018). GDM is particularly troubling as it can have both short-term and long 

terms impacts for two generations. Interventions to address GDM in AI/ANs are urgently 

needed.

Breastfeeding has myriad short and long-term benefits (Horta, Loret De Mola, & Victora, 

2015; Nguyen, Pham, Chu, Van Duong, & Van Do, 2019; Victora et al., 2016), and 

can mitigate the risk of type 2 diabetes for both mothers (Aune, Norat, Romundstad, & 

Vatten, 2014; Chowdhury et al., 2015) and their offspring (Horta et al., 2015). However, 

breastfeeding initiation and duration are not constant across race/ethnicity or diabetes status 

(Oza-frank, 2014). The United States Department of Health and Human Services Healthy 
People 2020 Initiative set nationwide goals of 82% of all infants being ever breastfed 

and 60% still breastfed at 6 months (U.S. Department of Health and Human Services, 

2012). These goals were not met by all racial and ethnic groups equally, as only 68% of 

AI/AN women initiate any breastfeeding, the second lowest only to non-Hispanic Black 

women (66%) (Louis-Jacques, Deubel, Taylor, & Stuebe, 2017). Some evidence suggests 

that breastfeeding can be particularly effective among Indigenous populations following 

GDM diagnosis. A large study conducted in Manitoba comparing type 2 diabetes incidence 

found an 18% reduction in risk of developing diabetes among First Nations women who 

had previously had GDM and breastfed (compared to just an 11% reduction among First 

Nations women who had not had GDM and breastfed) (Martens et al., 2016). Breastfeeding 
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is one approach to reduce risk of advancing to type 2 diabetes following GDM. At present, 

no known study has focused on the potential role of breastfeeding in shaping the burden of 

diabetes among AI/AN women who have had GDM.

Despite the well-established benefits associated with breastfeeding, including reduction of 

risk of type 2 diabetes, women who have GDM are frequently less likely to breastfeed 

than other groups of women. A 2019 systematic review found women who have GDM 

are less likely to “exclusively/predominantly” breastfeed their infant and to exclusively/

predominantly breastfeed for a shorter duration compared to women who do not have GDM 

(Nguyen et al., 2019). Of the 11 U.S. based studies included in this review, none focused 

on AI/AN women (Nguyen et al., 2019). This lack of representation of AI/AN women in 

research on breastfeeding and gestational diabetes is alarming, as breastfeeding in itself 

represents a low-cost and traditional intervention to reduce the risks of developing type 

2 diabetes (Capriccioso, n.d.; Gunderson et al., 2018). It remains unknown, therefore, the 

degree to which the association between GDM and breastfeeding is present among AI/AN 

women and women of different races and ethnicities. Examining these associations is a first 

step to develop an intervention aimed at increasing breastfeeding among AI/AN women with 

GDM.

To bolster the evidence base for breastfeeding among AI/AN women with GDM specifically, 

and in relation to other groups of women, the purpose of this study is to examine risk factors 

for GDM and factors associated with breastfeeding patterns among women with GDM from 

different racial/ethnic groups in five states (Alaska, Oklahoma, New Mexico, South Dakota, 

and Washington) using the Pregnancy Risk Assessment Monitoring Surveillance (PRAMS). 

We have selected these states because they have the highest number of AI/AN births. In 

the 5 states included in our study (Alaska, New Mexico, Oklahoma, South Dakota, and 

Washington) we aim to 1) Evaluate levels of GDM and associations with risk and protective 

factors among AI/AN, NHW, NHB and Hispanic women; and 2) Evaluate breastfeeding 

initiation, duration, and associations with risk and protective factors, particularly GDM, 

among AI/AN, NHW, NHB, and Hispanic women.

METHODS

Overview of PRAMS Methodology

Initiated in 1987, PRAMS is an ongoing collaborative annual surveillance project between 

the CDC and individual state and tribal-based health departments to track progress on health 

indicators (Shulman, D’Angelo, Harrison, Smith, & Warner, 2018). PRAMS uses a sampling 

frame drawn from state-issued birth certificates to sample women who have recently had 

a live birth. Women are sampled and initially contacted to complete the survey between 2 

and 6 months of giving birth. PRAMS oversamples women from underrepresented groups, 

including racial and ethnic minorities, in order to produce reliable estimates among women 

and infants who are at both normal and high risk for maternal, neonatal and postnatal 

health complications. PRAMS uses a standard set of measures for all participating states, 

including pregnancy, pre-conception health care, prenatal care, participation in Medicaid 

and WIC, breastfeeding initiation and duration, substance use before and during the 

most recent pregnancy, health insurance coverage, safety and intimate partner violence, 
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contraceptive use, maternal stress, economic status, obstetric history and infant growth, 

health and development. Beyond these core measures, states can incorporate additional 

measures appropriate for that state context. PRAMS survey responses are linked to birth 

certificates in order to include the respondent’s demographic and medical information. More 

details about PRAMS can be found elsewhere (Shulman et al., 2018).

Outcome Measures

The core PRAMS survey instrument includes one question about prevalence of GDM, 

asking respondents “During your most recent pregnancy, did you have any of the following 

health conditions? (Gestational diabetes).“ This question was used to estimate prevalence of 

GDM among respondents. Respondents are also asked “Did you ever breastfeed or pump 

breast milk to feed your new baby, even for a short period of time”, which captures initiation 

of breastfeeding. Additionally, three states, Alaska, Oklahoma and South Dakota include 

two additional breastfeeding questions to capture duration of breastfeeding by asking first 

“Are you currently breastfeeding or feeding pumped milk to your new baby?” and “How 

many weeks or months did you breastfeed or feed pumped milk to your baby?” Since the 

American Academy of Pediatricians recommends exclusive breastfeeding for infants until 6 

months of age, with continued breastfeeding until 12 months (Eidelman & Schanler, 2012), 

we considered no longer breastfeeding or feeding pumped milk to one’s baby at the time of 

survey as “early cessation.”

Potential Risk and Protective Factors

Maternal socio-demographic and health information were largely derived from the linked 

birth certificate data. Race and ethnicity were derived from the birth certificate where 

women could select multiple racial categories. To maximize representation of AI/AN 

women, women who selected AI/AN and any other race were categorized as AI/AN in the 

current analysis. We categorized maternal age using five age groups (<19 years, 20-24 years 

old, 25-29 years, 30-34 years, 35 years and older). Educational attainment was collapsed 

into less than high school, high school graduate, some college or Associate’s degree, and 

college graduate or more. Marital status was dichotomized as currently married or not. 

Parity prior to the index pregnancy was collapsed into 0, 1-2, or 3 or more previous births. 

Federal poverty level (FPL) was categorized as 0-99%, 100-199%, and 200 or more of the 

FPL. Respondents were dichotomized based on whether they were receiving food through 

the Women, Infants and Children (WIC) program (Aussenberg & Colello, 2012). Maternal 

urban or rural residence was drawn from each state’s sampling design.

Pre-pregnancy risk factors for GDM included BMI category corresponding to underweight 

(lower than 18.5), normal weight (18.5-24.9), overweight (25.0-29.9) and obese (30 or 

higher). For analysis, underweight and normal weight were collapsed as a referent category. 

Respondents were asked whether, prior to pregnancy, they had experienced depression 

or anxiety. Smoking status prior to pregnancy was dichotomized based on whether the 

respondent reported smoking during the three months prior to pregnancy. The survey also 

asked whether they had experienced intimate partner violence in the year prior to becoming 

pregnant, from either a current or ex-partner. The survey also asked respondents whether 

they had experienced violence from a partner or ex-partner while pregnant. For analysis, 
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these questions were consolidated into a single measure of intimate partner violence in the 

past year. Number of prenatal care appointments attended was categorized as <=8 visits, 

9-11 visits, or 12 or more. Timing of the pregnancy was assessed by asking participants 

to think back to just before they became pregnant, and whether they wanted to become 

pregnant at that time, later, sooner, never, or if they weren’t sure. For analysis, these 

categories were collapsed into a measure of pregnancy intendedness, for intended (wanted 

to become pregnant then), unintended/mistimed (wanted to become pregnant later, sooner, or 

never) and ambivalent (not sure).

Analysis

Descriptive statistics of women, stratified by racial and ethnic group, were calculated using 

proportions. We estimated the prevalence of GDM and initiation of breastfeeding for each 

group. We then estimated the association of potential risk and protective factors for GDM 

and for initiation of breastfeeding for each racial and ethnic group. Descriptive bivariate 

analyses were estimated using row percentages, and, within each group of women, variables 

significant at alpha<0.05 level in bivariate association were included multiple regression 

models. Multiple logistic regression modeling was performed to determine risk factors for 

each categorical outcome of interest (i.e., GDM, and initiation of breastfeeding) specific to 

each group of women, informed by bivariate analyses. Possible collinearity in models was 

evaluated by inspecting variance inflation factors and eigenvalues. Among those who had 

initiated breastfeeding, survival analyses using Kaplan Meier curves were used to estimate 

time in weeks until early cessation of breastfeeding; times after 36 weeks were censored. 

Cox proportional hazards models were used to estimate the probability of early cessation of 

breastfeeding during the survey period, among those who had initiated breastfeeding. Cox 

model selection was performed in the same way as logistic regression modeling. Within 

each racial and ethnic group, factors significant in bivariate analyses were then included in 

adjusted models. All analyses were conducted using Stata 15, were weighted and accounted 

for the complex survey design.

RESULTS

Descriptive statistics describing each racial and ethnic group by sociodemographic and 

reproductive health characteristics are displayed in Table 1. Every sociodemographic 

characteristic varied significantly across racial and ethnic group. AI/AN women tended to be 

significantly younger, have higher parity, be more impoverished, be more likely to live in a 

rural area, and less likely to be married compared to other groups of women (p<0.0001).

Factors Associated with GDM

Bivariate descriptive associations between risk and protective factors and GDM, stratified by 

race/ethnicity are shown in Table 2. Higher BMI category increased the odds of GDM for 

every racial/ethnic group, except for NHB women, for whom only obesity increased odds 

of GDM. For AI/AN women, being overweight doubled (aOR=2.1; 95% CI: 1.46-3.06) and 

being obese tripled (aOR= 3.02; 95% CI: 2.18-4.18) the odds of GDM, compared to AI/AN 

women who were of normal weight or were underweight. Increasingly older age was also a 

risk factor for each group, though at different age categories, relative to women giving birth 
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at 19 or younger. For example, among AI/AN women odds of GDM increased beginning at 

age 25 and older (aORs 2.3 for 25-29 years and 4.7 for women 35 and older). For AI/AN 

women, higher education was protective, reducing odds of GDM by 67% (aOR=0.33; 95% 

CI:0.19-0.59). Compared to unmarried AI/AN women, being married increased risk of 

GDM by 35% (aOR=1.35; 95% CI: 1.02-1.79).

Factors Associated with Initiation of Breastfeeding

Bivariate descriptive associations using row percentages and adjusted odds ratios from 

multiple regression models examining the association between risk or protective factors 

with initiation of breastfeeding, stratified by race/ethnicity are shown in Table 3. Compared 

to women who had less than a high school degree, women who had some college or a 

college degree or more had higher odds of having ever breastfed, for all groups except 

Hispanic women. For AI/AN women, being married nearly doubled the odds of initiating 

breastfeeding (aOR=1.99; 95% CI: 1.44-2.76). Higher parity, specifically having 3 or more 

children prior to the index pregnancy significantly decreased odds of breastfeeding initiation 

among AI/AN women, NHW women, and NHB women. Compared to AI/AN women who 

did not receive WIC benefits, AI/AN women who received WIC benefits had lower odds of 

breastfeeding (aOR=0.70; 95% CI: 0.51-0.95), even after adjusting for federal poverty level.

Duration of Breastfeeding

Among those who had initiated breastfeeding, survival curves showing duration of 

breastfeeding for each racial and ethnic group by GDM status are shown in Figures 1, 

and 2. Among those without GDM (Figure 1), AI/AN women, NHB women, and Hispanic 

women had significantly lower survival curves for breastfeeding compared to NHW women 

(log rank, p<0.0001). For example, at 10 weeks post birth more than three quarters of NHW 

women without GDM were breastfeeding, compared to approximately 65-68% of women 

of color. Survival curves for all women with GDM were significantly lower than for those 

without GDM (curve not shown, log rank, p<0.0009). Among women with GDM (Figure 

2), there was no significant difference in survival curves by race/ethnicity. By 36 weeks, 

after which times were censored, only about a third of AI/AN women with GDM were still 

breastfeeding, compared to more than half of NHW women and Hispanic women.

Factors Associated with Early Cessation of Breastfeeding

Results from Cox regressions, limited to those who had initiated breastfeeding, showing 

the unadjusted and adjusted hazard ratios of early cessation of breastfeeding stratified by 

racial and ethnic group are shown in Table 4. GDM increased hazard of early cessation 

of breastfeeding for NHW women only (aHR=1.38; 95% CI: 1.09-1.76). Obesity was 

associated with increased hazard of early cessation for AI/AN women (aHR=1.32; 95% CI: 

1.12-1.56), NHW women (aHR=1.84; 95% CI: 1.53-2.23), and NHB women (aHR=1.47; 

95% CI: 1.15-1.86), relative to their underweight and normal weight counterparts, as did 

smoking. Compared to those whose most recent pregnancy was intended, AI/AN women 

whose pregnancy was unintended had a higher hazard of early breastfeeding cessation 

(aHR=1.23; 95% CI: 1.03-1.48). No association between pregnancy intendedness was 

observed for any other group in adjusted models. Across all groups, some higher levels 

of education were associated with decreased hazard of early breastfeeding association. 
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For AI/AN women this association was the strongest, with a 54% decrease in the hazard 

compared to women with a high school education or less (aHR=0.46; 95% CI: 0.32-0.67). 

Marriage was protective against early cessation of breastfeeding for all groups except AI/AN 

women. Receiving WIC benefits significantly increased the hazard of early breastfeeding 

cessation for NHW women (aHR=1.28; 95% CI: 1.06-1.54), though this association was 

only marginal for AI/AN women in adjusted models (aHR=1.18; 95% CI: 0.99-1.40).

DISCUSSION

Our study sought to examine risk and protective factors for GDM and breastfeeding 

behaviors among AI/AN, NHW, NHB and Hispanic women. GDM was shown to have 

risk factors common across groups (obesity, age), risk factors unique to certain groups 

(marriage for AI/AN women; number of prenatal visits for NHB women), and protective 

factors (higher education for AI/AN women). The associations found in this analysis 

regarding marital status and education and risk for GDM here have not been identified 

previously in the literature for AI/AN women. Neither GDM nor weight category was 

significantly associated with initiation of breastfeeding for any group of women. Higher 

education increased odds of breastfeeding initiation, and higher parity decreased odds of 

breastfeeding initiation, across racial and ethnic groups except for Hispanic women. Among 

AI/AN women only, receipt of WIC benefits was significantly associated with decreased 

odds of breastfeeding initiation. Among NHW and NHB women, higher income and urban 

residence were associated with increased odds of initiation. Results from Cox regression 

indicate that GDM was associated with higher odds of early breastfeeding cessation for 

non-Hispanic white women only. Visual inspection of Kaplan Meier survival analyses, 

however, demonstrate that compared to their counterparts without GDM, fewer women with 

GDM are still breastfeeding throughout and by 36 weeks postpartum in every racial and 

ethnic group except NHB women. While both Cox models and survival analyses predict the 

probability of stopping breastfeeding by 36 weeks, the Kaplan Meier curve demonstrates 

the overall survival curve and does not adjust for any additional variables, whereas the Cox 

models allow adjustment for additional factors.

Findings regarding breastfeeding initiation echo national trends observed by race and 

ethnicity (Louis-Jacques et al., 2017), whereby AI/AN women and NHB women initiate 

breastfeeding at lower levels compared to NHW and Hispanic women. Contrary to some 

other studies that found that women diagnosed with GDM are less likely to initiate 

breastfeeding compared to women without GDM (Finkelstein et al., 2013), no association 

was found for any racial and ethnic group in this analysis. Previous researchers, conducting 

analyses using 2009-2011 PRAMS have found no difference in initiation by GDM status 

but that women with GDM were less likely to continue to breastfeed past 2 months 

postpartum (Oza-Frank, Chertok, & Bartley, 2015). Our analysis builds on this previous 

work by stratifying by race/ethnicity, using updated data and extending the window of 

breastfeeding duration examined to 36 weeks. Smaller studies have also found differences 

in infant feeding with women with GDM more likely to supplement with formula at 

earlier stages compared to women without GDM (Oza-Frank, Moreland, McNamara, 

Geraghty, & Keim, 2016). Findings regarding WIC are particularly troubling given the WIC 

program’s emphasis on promoting breastfeeding among its participants (National Academies 
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of Science, Engineering, 2016). While previous research has documented disparities in 

breastfeeding among WIC participants compared to WIC eligible non-participants (Dieke, 

Zhang, Kissin, Barfield, & Boulet, 2017), none have focused on AI/AN WIC recipients. 

Future work that considers and addresses infant feeding practices in the context of a 

mother’s GDM diagnosis, the post-partum food environment and food insecurity may help 

illustrate the complex health-related, historical, socioeconomic and cultural factors that 

shape AI/AN mothers’ decision-making around infant feeding and the downstream effects 

for both mother and baby/child.

This study also provided some interesting findings regarding racial and ethnic specific 

factors associated with breastfeeding. While previous studies have found postpartum 

depression to be associated with shorter duration of breastfeeding (Dias & Figueiredo, 

2015), we found that previous experience of depression was associated with increased 

odds of initiation of breastfeeding among NHB women. Furthermore, our study found no 

association between depression and probability of early cessation of breastfeeding among 

NHB women. More focused analyses are needed in order to understand and address this 

important issue. In addition, pregnancy intendedness was associated with early cessation of 

breastfeeding for AI/AN women only.

This study has a number of limitations. As a secondary data analysis of PRAMS there 

are additional measures which would be valuable to include if they were available. These 

include treatment for and management of GDM, and sources of support and behavior 

change implemented among those who received this diagnosis. Additional socio-economic 

variables, such as need to return to work and workplace support for breastfeeding would also 

be worthwhile to include, in order to illustrate the broader context in which breastfeeding 

decisions are made. In addition, the window of time for breastfeeding duration was short, 

and limited by the typical window whereby the survey is sent to and completed by 

recently postpartum window. The PRAMS breastfeeding measure is also somewhat crude, 

in that it is not possible to discern whether women were breastfeeding exclusively, or also 

supplementing with formula, which may be related to cessation patterns. Finally, by design 

we focused on only a few states, which have a large number of births to AI/AN women; 

within these states, our duration of breastfeeding analysis was further limited, as only three 

states asked about duration of breastfeeding. Inherent to these data is the possibility of 

misclassification bias, which is a known problem with birth certificates and is innate to this 

dataset as maternal race is in many states a stratification variable on which the sampling 

plan is based (Shulman et al., 2018). Further, in combining races as we have done here, we 

may have facilitated additional possibility of misclassification bias with regard to AI/ANs, 

whose risk factors for GDM may differ from those in women of other races. As a secondary 

analysis we are reliant on PRAMS and the individual states, but it would be worthwhile if 

more states participating in PRAMS asked additional breastfeeding measures.

Despite these limitations, this study has potentially important implications for interventions 

and programs to reduce GDM. By using a large dataset and focusing on states with sizable 

births to AI/AN women, this study focuses on a population at high risk for GDM but who 

are often lumped into an “other” category that masks both their unique healthcare ecologies 

and needs. Additionally, though the length of breastfeeding duration available for study not 
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complete, it indicates that realizing longer term goals of supporting breastfeeding among 

these populations may benefit from early and sustained interventions and breastfeeding 

supports. Supporting breastfeeding beyond 3 months postpartum has potential to support 

not only infant health and nutrition but also has been documented to dramatically reduce 

subsequent diabetes diagnosis among mothers diagnosed with GDM (Ziegler et al., 2012).

With its focus on identifying factors associated with by race and ethnicity, this research 

suggests areas where targeted intervention may benefit specific groups of women. Seminal 

research conducted among the Pima Indians indicate that risk of diabetes to offspring is 

significantly increased among not just those whose mothers were diagnosed with GDM 

but also those with normal glucose tolerance (Franks et al., 2006). Additional studies with 

this population has documented significantly lower risk of subsequent childhood diabetes 

among infants who were breastfed compared to those who were formula fed (30% vs. 

44% among those with diabetic mothers) (D J Pettitt & Knowler, 1998). Future studies 

might build on these results by investigating barriers and exploring supports to breastfeeding 

continuation among AI/AN diagnosed with GDM women specifically (Houghtaling, Byker 

Shanks, Ahmed, & Rink, 2018). This is particularly critical given the burden of diabetes 

among AI/AN populations. Other work among AI/AN communities has found that while 

perceptions that breast milk is beneficial to the infant are prevalent, greater emphasis 

on the diabetes-specific related benefits are needed (Eckhardt et al., 2014). Such studies 

could continue the trajectory from here and further bolster the evidence base for good 

policy regarding breastfeeding and GDM. Clinical trials currently focusing on gestational 

diabetes among AI/AN groups may benefit from findings from this study indicating duration 

of breastfeeding is shorter among AI/AN women diagnosed with GDM. Specifically, 

supporting women to breastfeed their infants may help empower women and address the 

sense of “fear, shame, and powerlessness” that may accompany a GDM diagnosis among 

AI/AN women (Stotz, Charron-Prochownik, Terry, Gonzales, & Moore, 2019). Primary 

prevention of GDM among AI/AN women in particular is tantamount to interrupting the 

intergeneration cycle catalyzed by GDM diagnosis. Stopping GDM, a clinical trial adapted 

and directed for AI/AN adolescent and young women and their mothers specifically aims to 

address health in the preconception period (Moore et al., 2019; Terry et al., 2020). Findings 

from our study may complement findings in Stopping GDM to extend the intervention into 

the prenatal and postpartum periods for those women who are diagnosed with GDM.

Findings from this study add to the growing evidence base regarding GDM and 

breastfeeding, and how associations vary by race and ethnicity. Additional research that 

disentangles the specific feeding practices for different groups of women with GDM may 

help inform efforts to support infant nutrition and mothers’ postpartum health, while also 

making progress on national breastfeeding targets and potentially reducing the burden of 

diabetes in the U.S.
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What is already known on this subject?

Gestational Diabetes is a pressing maternal and child health issue which 

disproportionately affects American Indian and Alaska Native (AI/AN) women. Despite 

the robust scientific documentation of the myriad benefits associated with breastfeeding, 

and the outsized burden of gestational diabetes among AI/AN, AI/AN women are less 

likely to initiate breastfeeding than other groups of women.

What this study adds?

AI/AN women experience common and unique factors associated with GDM. While 

this study demonstrates no difference in initiation of breastfeeding by gestational 

diabetes status among different groups of women, fewer AI/AN women with GDM are 

breastfeeding by 36 weeks compared to other groups of women.

Hebert et al. Page 13

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Kaplan Meier Curve showing proportion of women still breastfeeding over time, by racial 

and ethnic group, among women who did not have Gestational Diabetes Mellitus in most 

recent pregnancy
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Figure 2. 
Kaplan Meier Curve showing proportion of women still breastfeeding over time, by racial 

and ethnic group, among women who had Gestational Diabetes Mellitus in most recent 

pregnancy
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Table 1.

Characteristics of PRAMS respondents, 2018-2019, stratified by race/ethnicity (Alaska, New Mexico, 

Oklahoma, South Dakota, Washington)

American
Indian/Alaska
Native

non-
Hispanic
White

Non-
Hispanic
Black Hispanic

(n=3,068) (n=6,287) (n=1,559) (n=2,458) p-value

Age <0.0001

<19 years old 10.3 3.7 5.9 5.8

20-24 years 27.4 17.4 23.5 24.9

25-29 years 32 31 29.8 29.7

30-34 years 20.6 31.7 23.7 23.9

35 years and older 9.8 16.3 17.2 15.7

Education <0.0001

Less than high school 22.7 7.6 14.2 34.1

High school graduate 38.4 21.7 30.3 29.4

Some college 30.4 32.7 32.7 25.2

College or more 8.5 38.1 38.1 11.3

Marital status <0.0001

Married 32.9 70.6 46.5 53.9

Not married 67.1 29.4 53.5 46.1

Parity <0.0001

0 31.1 39.2 35.5 30.9

1-2 45.7 49.5 46.4 51.1

3 or more 23.2 11.3 18.1 18.1

% of Federal Poverty Level <0.0001

0-99% FPL 61.7 24.9 47 52.5

100-199% FPL 23.2 22.4 30.9 30.1

200% or more FPL 15.1 52.7 22.1 17.4

Received WIC during pregnancy <0.0001

Yes 61.1 30 55.8 64.6

No 38.9 70 44.2 35.4

Residence <0.0001

Rural 53.8 20.9 7.6 17.8

Urban 46.2 79.1 92.4 82.2

State <0.0001

Alaska 19.4 5.9 2.7 3

New Mexico 26.7 15.9 6.7 11.4

Oklahoma 30.5 20.3 37.6 19.7

South Dakota 10.0 5.8 3.6 1.5

Washington 13.5 52.2 49.3 64.4

Outcomes

Had gestational diabetes in most recent pregnancy 12.2 8.5 8.6 12.3 <0.0001
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American
Indian/Alaska
Native

non-
Hispanic
White

Non-
Hispanic
Black Hispanic

(n=3,068) (n=6,287) (n=1,559) (n=2,458) p-value

Initiated breastfeeding 85.0 93.1 87.7 92.1 <0.0001

Currently breastfeeding 51.4 68.6 57 58.9 <0.0001
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