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Abstract 
 

Prenatal exposure to per- and poly-fluoroalkyl substances (PFAS) and associations with 
hypertensive disorders of pregnancy in the Atlanta African American Maternal-Child Cohort 

By McKenzi Thompson  

 

 

Background/Aims: Per- and polyfluoroalkyl substances (PFAS) are environmental chemicals 
that are widely detected in the environment and are slow to break down. Epidemiological 
evidence suggests that prenatal exposure to PFAS leads to adverse birth outcomes. However, the 
relationship between PFAS, pregnancy complications remain largely unknown, despite biologic 
plausibility. Here, we examined associations between a mixture of PFAS in relation to 
hypertensive disorders of pregnancy in a birth cohort of African Americans. 

Methods: Participants in the present study were enrolled in the Atlanta African Maternal-Child 
cohort (N=513). Four PFAS were measured in 1st trimester serum samples and were detected in 
>80% of participants. Logistic regression was used to assess associations between individual 
natural log transformed PFAS and hypertensive disorders of pregnancy (preeclampsia, 
gestational hypertension), while quantile g-computation was used to estimate mixture effects. 
Preeclampsia gestational hypertension were treated as separate outcomes in individual models. 
All models were adjusted for maternal education, maternal age, parity, and any alcohol, tobacco, 
or drug use.  

Results: Individual PFAS were not strongly associated with gestational hypertension or 
preeclampsia in single pollutant or quantile g-computation models. For example, using quantile 
g-computation a simultaneous one quartile increase in all PFAS was associated with a non-
significant reduction in odds of gestational hypertension (odds ratio= 0.86, 95% confidence 
interval= 0.60, 1.23).  

Conclusions: Our findings suggest that PFAS are not strongly associated with hypertensive 
disorders of pregnancy. 
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1.0 Introduction  

Hypertensive disorders of pregnancy (HDP) are characterized by chronic high blood pressure 

during pregnancy, which manifests as gestational hypertension, preeclampsia, and/or eclampsia.1  

Gestational hypertension is defined as new-onset hypertension (blood pressure ≥ 140/90 mmHg) 

after 20 weeks of gestation without proteinuria,2 while preeclampsia is diagnosed when 

gestational hypertension is accompanied by proteinuria or other organ dysfunction, such as 

impaired liver function, low platelet count, and renal insufficiency.3 HDPs are some of the 

leading causes of maternal mortality in the United States (US), and have also been linked to 

severe maternal complications postpartum, such as heart attack and stroke.1 Globally, 

preeclampsia and eclampsia impact an estimated 4.6% and 0.3% of pregnancies, respectively.4 In 

the US, an estimated 11% of pregnancies are impacted by hypertensive disorders, and the 

prevalence is not evenly distributed across racial and ethnic groups. For example, a study using a 

nationally representative sample of all US hospital discharges found that 20.9% of Black women 

were diagnosed with HDP, compared to 12.5% of Hispanics and 9.3% of Asian/Pacific 

Islanders.1 The prevalence of HDP also increases with advanced maternal age.1 Other known risk 

factors for HDP include obesity, pre-existing diabetes or hypertension, family history of 

hypertensive disorders,  and indicators of socioeconomic disadvantage (e.g., lower educational 

attainment).5 However, the high prevalence of HDP is not entirely explained by these known 

factors,6 which may suggest that environmental exposures play a role.  

Per- and polyfluoroalkyl substances (PFAS) are a class of environmental chemicals that are of 

increasing public health concern. These fluorinated, man-made synthetic chemicals are 

commonly used in consumer and commercial products, including cleaning products, water-

resistant fabrics, nonstick cookware, personal care products, and firefighting foams.6–8 In non-
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pregnant populations, elevated levels of perfluorooctanoate (PFOA), perfluorooctane sulfonate 

(PFOS), perfluorohexane sulfonate (PFHxS), and  perfluorononanoic acid (PFNA) has been 

linked to hypertension and high blood pressure.9 During pregnancy, PFAS exposure has been 

associated with adverse pregnancy outcomes (e.g., preterm birth, low birth weight),10,11 and a 

growing number of studies suggest an association with HDP.12 For example, within the highly 

exposed C8 Health Study, increasing PFOA concentrations were associated with a 13% increase 

in odds of preeclampsia.10 PFOS, but not other PFAS, was similarly associated with increased 

odds of preeclampsia in a birth cohort in Sweden.13 Previous research has reported inconsistent 

results. One study found a PFAS mixture associated with gestational hypertension, but not 

preeclampsia, in the Project Viva cohort.14 However, other studies have found increased levels of 

PFAS were linked to an elevated risk of developing preeclampsia, particularly the early-onset 

subtype. Additionally, higher levels of PFAS were found to be associated with increased levels 

of biomarkers indicating the risk of preeclampsia and suggesting a potential mechanism for the 

association between PFAS exposure and preeclampsia.15 

To our knowledge, no studies have examined the associations between PFAS exposure and HDP 

among Black women, who are at increased risk of HDP and bear disproportionate exposures to a 

range of other social exposures, which may further impact health effects. To address this 

knowledge gap, we leveraged the Atlanta African American Maternal Child cohort, an ongoing 

prospective birth cohort. In the present study, we aimed to quantify the associations between 

maternal serum PFAS concentrations, modeled individually and as a mixture, with gestational 

hypertension and preeclampsia. We hypothesized that increasing PFAS exposure would be 

associated with increased odds of developing gestational hypertension and preeclampsia. 
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2.0 Material and Methods 

2.1. Study population 

Participants included in this analysis were enrolled in the Atlanta African American Maternal 

Child cohort and delivered between 2014 and 2020. This subset included participants for whom a 

first-trimester serum sample was available. Information regarding recruitment, retention, and 

data collection methods has been described elsewhere.16 Briefly, pregnant women were recruited 

between 8-14 weeks gestation from two hospitals in Atlanta, Georgia. Participants were recruited 

from Emory University Hospital Midtown, a private hospital that provides community-based 

care to patients from various socioeconomic backgrounds, and Grady Memorial Hospital, a 

county-supported public hospital that provides services mainly to low-income or underserved 

populations. Inclusion criteria was as follows: 1) self-identified as a Black female; 2) between 18 

and 40 years of age; 3) born in the United States; 4) singleton pregnancy; 5) English language 

proficiency and 6) no chronic medical condition diagnoses. Participants provided written, 

informed consent prior to enrollment. This study was reviewed and approved by the Institutional 

Review Board at Emory University. 

 

2.2. Per- and polyfluorinated Substances (PFAS) measurement  

Blood samples were obtained between 8–14 weeks gestation, centrifuged for serum, and were 

stored at −80 °C prior to analysis for PFAS. Levels of PFOA, PFOS, PFHxS, and PFNA were 

analyzed at the Children’s Health Exposure Analysis Resource (CHEAR) and Human Health 

Exposure Analysis Resource (HHEAR) laboratories, including Wadsworth Center/New York 

University Laboratory Hub (Wadsworth/NYU) and the Laboratory of Exposure Assessment and 
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Development for Environmental Research (LEADER) at Emory University. Laboratory 

measurements have been cross-validated and both laboratories participate in and are certified by 

the German External Quality Assessment Scheme twice annually for serum PFAS quantification. 

Each serum sample was spiked with isotopic internal standards, treated with solid phase 

extraction, and analyzed using a liquid chromatographic-tandem mass spectrometric (LC-

MS/MS) instrument in negative electrospray ionization mode. Multi-reaction monitoring mode 

was utilized for the analysis of the target compounds. Isotope dilution calibration was used to 

measure the target PFAS. The standard calibration curve was a matrix-matched. Bench and blind 

quality control samples, and blanks were analyzed alongside the unknown samples. For 

downstream analyses, we imputed PFAS levels below the limit of detection (LOD) with 

LOD/√2.17 All PFAS were abnormally distributed, and natural log transformed.  

 

2.3. Hypertensive disorders of pregnancy  

Diagnosis of gestational hypertension and preeclampsia was determined based on medical record 

abstraction by trained clinical research staff. Following the American College of Obstetrics and 

Gynecology (ACOG) guidelines, gestational hypertension was defined as systolic blood pressure 

of >140 mmHg and/or a diastolic blood pressure of >90 mmHg after 20 weeks of gestation.3 

Preeclampsia was defined as new or worsening hypertension (≥140 mmHg systolic blood 

pressure or ≥90 mmHg diastolic blood pressure) and proteinuria (>300mg/24h or 

protein/creatinine ratio of >0.20) after 20 weeks of gestation.3 Gestational hypertension and 

preeclampsia were treated as mutually exclusive outcomes. Those not diagnosed as HDP were 

used as the reference group in our downstream analyses.  
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2.4. Covariates 

A standardized interview questionnaire was administered at enrollment and was used to ascertain 

information regarding maternal age, maternal educational attainment, prenatal health insurance 

type (Medicaid or private insurance), and marital status. An income-to-poverty ratio was 

calculated by using a combination of the number of members in the household and self-reported 

annual household income. Information on parity and substance use (any alcohol consumption or 

tobacco and marijuana use) was obtained via medical record abstraction. Early pregnancy body 

mass index (BMI) was calculated from measured height and weight at the first prenatal visit and 

was categorized as underweight (<18.5 kg/m2), normal weight (18.5–<25 kg/m2), overweight 

(25–<30 kg/m2), and obese (≥30 kg/m2) according to accepted World Health Organization 

definitions. Covariates retained in adjusted models included maternal age, education, parity, 

early pregnancy BMI, and substance use. These covariates were selected based on a directed 

acyclic graph (DAG) that was informed via a literature review and associations between 

exposures and outcomes in our study population. 

2.5. Statistical analyses 

We examined the distribution of demographic characteristics using frequencies, counts, means, 

and standard deviations (SDs) in the overall study population and among those with gestational 

hypertension and preeclampsia. We then assessed the distribution of PFAS using geometric 

means (GMs), geometric standard deviations (GSDs), and percentiles among the overall study 

population and those diagnosed with preeclampsia and gestational hypertension. We calculated 

Pearson correlation coefficients to estimate correlations between individual PFAS. Values range 

from 0-1 and higher values indicate a stronger correlation. 
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Logistic regression was used to unadjusted and adjusted odds ratios (ORs) and 95% confidence 

intervals (CIs) for the association between individual PFAS and gestational hypertension and 

preeclampsia, which were treated as separate outcomes in individual models. In logistic 

regression models, PFAS were standardized to an interquartile range (IQR) increase. To account 

for co-exposure to multiple PFAS, we used quantile g-computation to estimate associations 

between a PFAS mixture and our outcomes of interest.  Quantile g-computation estimates the 

effect of simultaneously increasing all PFAS in the mixture by one quartile. Using this method, 

all PFAS included in the exposure matrix are assigned a negative and positive weight based on 

the direction of the independent effect. The weights sum to 1 and are an indication of relative 

compound importance of each PFAS in either the positive or negative direction. 

 

3.0 Results   

Among the 513 participants included in our analytic sample, 10% (N=52) were diagnosed with 

gestational hypertension, 7% (N=36) were diagnosed with preeclampsia, and 83% (N=425) were 

not diagnosed with a HDP (Table 1). A higher percentage of those with preeclampsia (77%) and 

gestational hypertension (63%) had a high education or less relative to those without a HDP 

(51%). Participants diagnosed with gestational hypertension (52%) and preeclampsia (67%) were 

also more likely to be nulliparous, as compared to those without a HDP (44%). The majority of 

participants with a HDP also delivered at Grady (79% for gestational hypertension, 78% for 

preeclampsia), compared to approximately half of those without a HDP (Table 1). Relative to 

those without a HDP, a higher percentage of those diagnosed with preeclampsia and gestational 

hypertension reported consuming alcohol, or using tobacco or marijuana during early pregnancy 

(Table 1).  



7 
                                                                                                                                                                                    

   
 

PFOA, PFOS, PFNA, and PFHxS were detected in >90% of participants. When examining the 

distributions, the GM was highest for PFOA and PFOS (GM=0.63 and GM=1.91, respectively) 

(Table 2). Levels of PFOA and PFNA were slightly higher among those diagnosed with 

gestational hypertension relative to those who did not have a HDP (Table 2). In contrast, PFAS 

levels among those with preeclampsia were generally lower than PFAS levels among those who 

did not have a HDP (Table 2). Pearson correlation coefficients indicated that PFAS were 

moderately to strongly correlated with one another (Figure 1).  

In logistic regression models, we observed that an IQR increase in each individual PFAS was not 

strongly associated with gestational hypertension or preeclampsia. For example, an IQR increase 

in PFNA was associated with a non-significant increase in odds of gestational hypertension 

(OR= 1.11, 95% CI= 0.77, 1.67) and preeclampsia (OR= 1.08, 95% CI= 0.71, 1.7) after adjusting 

for covariates (Table 3; Figure 2). Conversely, an IQR increase in PFOA and PFHxS was 

associated with a slight, non-significant reduction in odds of preeclampsia in adjusted models 

(OR= 0.90, 95% CI=0.64, 1.3 for PFOA; OR= 0.90, 95% CI= 0.61, 1.34 for PFHxS) (Table 3; 

Figure 2). Associations were similar in unadjusted logistic regression models (Table 3). 

Results obtained using quantile g-computation were similar to those observed in single pollutant 

models. Using quantile g-computation, increasing all exposures in the PFAS mixture by one 

quartile was not associated with preeclampsia (OR=0.99, 95% CI=0.66, 1.48) and was associated 

with a non-significant decrease in odds of gestational hypertension (OR=0.86, 95% CI= 0.60, 

1.23) (Table 4). PFHxS and PFOA were assigned negative weights in the model, including 

gestational hypertension as the outcome of interest (Table 5). 
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4.0 Discussion 

Within a prospective birth cohort of AA women in Atlanta, Georgia, we examined the 

associations between early pregnancy PFAS exposure and gestational hypertension and 

preeclampsia. We did not observe strong associations between individual PFAS or their mixture 

with preeclampsia or gestational hypertension. However, we observed that a higher percentage of 

those diagnosed with preeclampsia and gestational hypertension had a high school education or 

less, and used alcohol, tobacco, or marijuana the month before pregnancy compared to those 

without HDP. Our results contribute to our understanding of sociodemographic risk factors for 

HDP among AAs.  

Our study adds to the sparse body of literature assessing the impacts of PFAS exposure among 

African American women, who have been historically underrepresented in perinatal and 

environmental epidemiology studies, despite having higher rates of chemical exposures and 

adverse pregnancy outcomes relative to other racial and ethnic groups. Although our study found 

that preeclampsia and gestational hypertension were weakly and inconsistently associated with 

individual PFAS or a PFAS mixture, other studies have found more supportive evidence. For 

example, a 2022 meta-analysis of 14 studies found that PFOA, PFOS, and PFNA was associated 

with a significant increase in odds of preeclampsia ((OR= 1.20, 95% CI= 1.04, 1.39 for PFOA;  

OR= 1.23, 95% CI= 1.10, 1.38 for PFOS; and OR= 1.20, 95% CI= 1.03, 1.40 for PFNA)).18 It is 

possible that the discrepancies in our results could be due to heterogeneous outcome assessment, 

as an analysis conducted within the LIFECODES study in Boston, Massachusetts, found that 

levels of PFDA and PFOS, measured in early pregnancy serum, were associated with increased 

odds of developing late-onset preeclampsia.19 That study observed inconsistent associations 

between PFAS and early-onset preeclampsia, suggesting that there may be distinct etiologies for 
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preeclampsia subtypes.19 We were unable to determine between subtypes of preeclampsia in our 

study due to sample size restrictions, which may explain the differences across groups and 

underlying study populations as participants in LIFECODES were primarily white and of higher 

socioeconomic status.19 Several other studies conducted in Norway, Sweden, China, and Canada 

have also observed that higher levels of certain PFAS (e.g., PFOA, PFOS, and PFHxS) are 

linked to an increased risk of developing preeclampsia. 20,21 

Although not observed in our study, prior evidence from meta-analyses also suggests that PFAS 

exposure, specifically PFOA and PFHxS, is associated with increased odds of gestational 

hypertension.18 These findings were confirmed with an analysis conducted within the Project 

Viva cohort, where increasing concentrations of PFOA, PFHxS, and PFOS, as well as a PFAS 

mixture, was associated with higher odds of gestational hypertension but not preeclampsia.14 

Median PFAS levels in the Project Viva cohort are higher than what was observed in our study 

population, which may suggest some evidence of dose-response and that higher levels of PFAS 

may increase the risk of gestational hypertension. Within the MIREC cohort in Canada, 

increasing PFOA, PFOS, and PFHxS not associated with increased odds of gestational 

hypertension only among those who were carrying a male fetus.20 We were unable to look at sex 

as a biological variable in this analysis due to sample size limitations. Other studies have 

produced mixed results, as studies conducted in China find that individual PFAS and PFAS 

mixture are not strongly associated with gestational hypertension. 22,23 Taken together, these 

mixed findings reinforce the need for further research to better understand the relationships 

between PFAS and HDP.  

An estimated 15% of women during their reproductive years are affected by HDP, and racial and 

ethnic disparities exist in the prevalence and outcomes of HDP.24 This is partly due to the 



10 
                                                                                                                                                                                    

   
 

increasing prevalence of obesity, other cardiometabolic risk factors, and advanced age at first 

pregnancy. 5 In comparison to these studies, my findings indicate that women diagnosed with 

gestational hypertension and preeclampsia were more likely to have a high school degree, have 

less than 100% income-to-poverty ratio, have public insurance, and deliver at Grady Hospital. 

Socioeconomic factors and healthcare accessibility appear to contribute significantly to the 

development of HDP. The higher incidence of HDP among women with lower incomes and 

public insurance may be attributed to inadequate prenatal care and limited access to appropriate 

medical interventions during pregnancy.25  

We previously observed that PFAS are associated with reduced fetal growth in this study 

population.26 HDP and fetal growth restriction share similar biological pathways, which suggests 

that a link between PFAS and HDP is biologically plausible. Possible mechanisms could be 

through alterations in lipid metabolism, impaired placental function, and disruptions in thyroid 

hormones, as we have previously observed that metabolites involved in these processes are 

associated with both PFAS exposure and fetal growth restriction.26 Another possible mechanism 

may be through oxidative stress, as laboratory studies and preliminary epidemiologic analyses 

have shown that PFAS exposure can induce oxidative stress during pregnancy.25,26 Large scale 

epidemiologic studies have found that elevated levels of oxidative stress are associated with 

increased odds of preeclampsia and preterm birth.27 In non-pregnant adult populations, oxidative 

stress levels also increase among those with hypertension.28  

Our study has a number of important strengths. First, we used a prospective cohort of AA 

women that are rarely the center of pregnancy outcome research. However, we acknowledge that 

this may limit our external generalizability to other populations. Second, PFAS was measured in 

serum samples obtained during early pregnancy, reducing potential confounding by pregnancy-
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related hemodynamics.15 Third, we utilized quantile g-computation to assess the mixture effects 

of multiple PFAS, an important advancement over prior studies focusing solely on single 

pollutant effects. Nonetheless, we also acknowledge our limitations, as we could not assess 

preeclampsia subtypes, including early or late-onset, and prior work indicates that PFAS may 

impact the development of late-onset preeclampsia only.19 We also had a relatively small number 

of diagnosed HDP cases in our study population, which impacted our statistical power. Lastly, 

we did not adjust for multiple comparisons. However, we acknowledge that this is not always 

necessary in exploratory studies as it may increase the possibility of type II error due to low 

statistical power.29 

 

5.0 Conclusions  

Among a socioeconomically diverse cohort of AA pregnant persons in metropolitan Atlanta, 

Georgia, we observed that PFAS were not strongly associated with preeclampsia or gestational 

hypertension. It is critical that we investigate modifiable risk factors for HDP among Black 

women, as the prevalence of HDP has increased in recent years. Specifically, more research is 

needed to assess the impacts of exposure to other potential environmental toxicants that may 

increase the risk of HDP and consider the potential combined effects of toxic chemicals and 

social stress. Identifying racial and ethnic chemical susceptibilities to HDP may assist in 

directing research to develop interventions to lessen the likelihood of developing such conditions 

during pregnancy. 
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7.0 Tables and figures 

Table 1. Description of demographics characteristics of the Atlanta African American Maternal-Child 
Cohort, 2016-2020 (N=513) 

  Gestational 
Hypertension (N=52) 

Preeclampsia 
 (N=36) 

No HDP 
(N=425) 

Maternal Age (years) 24 (5.0) 25 (4.7) 25 (4.9) 
Maternal Body Mass Index (kg/m2) 31 (7.2) 32 (9.2) 28 (7.6) 
Marital Status    

Married/Living Together 27 (52 %) 18 (50 %) 198 (47 %) 
Single 25 (48 %) 18 (50 %) 227 (53 %) 

Maternal Education    
<High School  11 (21 %) 7 (19 %) 63 (15%) 

High School  22 (42 %) 21 (58 %) 154 (36 %) 
College Degree  14 (27 %) 6 (17 %) 130 (31%) 

Graduate Degree 5 (10 %) 2 (6 %) 78 (18 %) 
Income to Poverty Ratio    

<100% 22 (42 %) 24 (67 %) 178 (42 %) 
100-150% 15 (29 %) 3 (8 %) 97 (23 %) 
150-300% 8 (15 %) 7 (19 %) 94 (22%) 

>300% 7 (13 %) 2 (6%) 56 (13 %) 
Tobacco Use    

No 36 (69 %) 25 (69 %) 365 (86 %) 
Yes 16 (31 %) 11 (31 %) 60 (14 %) 

Alcohol Consumption    
No 44 (85 %) 30 (83 %) 378 (89 %) 

Yes 8 (15 %) 6 (17 %) 47 (11 %) 
Marijuana Use    

No 28 (54 %) 20 (56 %) 293 (69%) 
Yes 24 (46 %) 16 (44 %) 132 (31 %) 

Parity    
0 27 (52 %) 24 (67 %) 189 (44%) 

1+ 25 (48 %) 12 (33 %) 236 (56 %) 
Health Insurance     

Public 42 (81%) 32 (89%) 330 (78%) 
Private 10 (19 %) 4 (11%) 95 (22%) 

Delivery Hospital    
Emory  11 (21%) 8 (22 %) 187 (44%) 
Grady  41 (79 %) 28 (78 %) 238 (56 %) 

Infant Sex     
Male  24 (46 %) 20 (56 %) 207 (49 %) 

Female  28 (54 %) 16 (44 %) 218 (51 %) 
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Table 2. Distribution of serum per- and polyfluoroalkyl substances (ng/mL) concentrations in 
the Atlanta African American Maternal-Child Cohort (N = 513). 
   Percentile 

 % Above 
LOD 

Geometric 
Mean 

(Geometric SD) 

5th 25th 50th 75th 95th 

PFOA        

No HDP 97.66 0.63 (2.31) 0.12 0.45 0.7 1.06 1.69 

Preeclampsia 97.22 0.6 (2.31) 0.18 0.38 0.66 1.1 1.49 

Gestational Hypertension 96.15 0.66 (2.17) 0.26 0.54 0.72 0.97 1.61 

PFHxS        

 No HDP 97.66 1.17 (2.03) 0.32 0.82 1.25 1.75 3.58 

Preeclampsia 94.44 1.12 (2.07) 0.41 0.78 1.19 1.73 3.24 

Gestational Hypertension 94.23 1.03 (2.3) 0.22 0.69 0.93 1.99 3.5 

PFOS        

 No HDP 98.25 1.91 (2.43) 0.54 1.39 2.17 3.24 5.4 

Preeclampsia 97.22 1.89 (2.39) 0.36 1.12 2.18 3.09 6.26 

Gestational Hypertension 98.08 1.7 (1.99) 0.58 1.28 1.8 2.81 4.54 

PFNA        

 No HDP 97.08 0.26 (2.34) 0.05 0.17 0.3 0.48 0.81 

Preeclampsia 94.44 0.26 (2.64) 0.05 0.15 0.36 0.56 0.76 

Gestational Hypertension 96.15 0.27 (2.18) 0.08 0.19 0.3 2.81 4.54 

Abbreviations: HDP, Hypertensive Disease of Pregnancy; LOD, limit of detection; SD, standard 
deviation. 
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Table 3. Unadjusted and adjusted odds ratios and 95% confidence intervals for individual 
pregnancy complications with an interquartile range increase in serum PFAS (ng/mL) unit 
increase in the Atlanta African American Maternal-Child Cohort. 
 Unadjusted Adjusted 

 N (cases, 
controls) 

OR (95% CI) N (cases, 
controls) 

OR (95% CI) 

PFOA     

Preeclampsia (36, 425) 0.96 (0.7, 1.37) (36, 425) 0.90 (0.64, 1.3) 

Gestational Hypertension (52, 425) 1.07 (0.8, 1.48) (52, 425) 1.05 (0.78, 
1.48) 

PFOS     

Preeclampsia (36, 425) 0.97 (0.73, 1.37) (36, 425) 1.08 (0.77, 
1.61) 

Gestational Hypertension  (52, 425) 0.88 (0.7 1.15) (52, 425) 1.05 (0.7, 1.21) 

PFHxS     

Preeclampsia (36, 425) 0.90 (0.63, 1.32) (36, 425) 0.90 (0.61, 
1.34) 

Gestational Hypertension  (52, 425) 0.81 (0.6, 1.1) (52, 425) 0.81 (0.59, 
1.12) 

PFNA     

Preeclampsia (36, 425) 1.01 (0.68, 1.56) (36, 425) 1.08 (0.71, 1.7) 

Gestational Hypertension (52, 425) 1.06 (0.75, 1.55) (52, 425) 1.11 (0.77, 
1.67) 

Abbreviations: OR, odds ratio; CI, confidence interval. 
Note: Models are adjusted for maternal age, maternal education, parity, early pregnancy BMI, 
and substance use. 
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Table 4. Odds ratios and 95% confidence intervals for the association between individual 
pregnancy complications and the PFAS exposure mixture, estimated using quantile g-
computation among pregnant persons in the Atlanta African American Maternal-Child Cohort. 
 N (cases, controls) OR (95% CI) 

Preeclampsia (36, 425) 0.99 (0.66, 1.48) 

Gestational Hypertension (52, 425) 0.86 (0.60, 1.23) 

 
Abbreviations: OR, odds ratio; CI, confidence interval. 
Note: Models are adjusted for maternal age, maternal education, parity, early pregnancy BMI, 
and substance use. 
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Table 5.  Weights representing the proportion of the positive and negative effect on hypertensive 
disorders of pregnancy in relation to a mixture of PFAS, estimated using quantile g-computation 
in the Atlanta African American Maternal-Child Cohort (N=513). 
 Gestational 

Hypertension 
 Preeclampsia 

PFNA 0.62 0.87 

PFOS -0.59 0.13 

PFOA 0.38 -0.26 

PFHxS -0.41 -0.74 

Note: models are adjusted for models are adjusted for maternal age, maternal education, parity, 
early pregnancy BMI and substance use. 
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Figure 1. Spearman correlation coefficients between natural log transformed PFAS 
concentrations in the Atlanta African American Maternal-Child Cohort (N=513).  

  
   
  
  



  21 
 

   
 

Figure 2.  Adjusted odds ratios and 95% confidence intervals for hypertensive disorders of 
pregnancy with an interquartile range increase in serum PFAS (ng/mL) unit increase in the 
Atlanta African American Maternal-Child Cohort.  

 
 
Abbreviations: OR, odds ratio; CI, confidence interval. 

Note: models are adjusted for models are adjusted for maternal age, maternal education, parity, 
early pregnancy BMI and substance use.  

 


