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Abstract

Background: Increased duration of breastfeeding improves maternal cardiovascular health and 

may be especially beneficial in high-risk populations, such as those with chronic hypertension. 

Others have shown that individuals with hypertension are less likely to breastfeed, and there 

has been limited research aimed at supporting breastfeeding goals in this population. The 

impact of perinatal blood pressure control on breastfeeding outcomes among people with chronic 

hypertension is unknown.

Objective: The aim of this study was to evaluate whether breastfeeding initiation and short-

term duration assessed at the postpartum clinic visit differed based on perinatal blood pressure 

treatment strategy (targeting blood pressure <140/90 mm Hg vs. reserving antihypertensive 

treatment for blood pressure ≥160/105 mm Hg).

Study Design: We performed a secondary analysis of the Chronic Hypertension and Pregnancy 

(CHAP) Trial. This was an open-label, multicenter, randomized trial where pregnant participants 

with mild chronic hypertension were randomized to receive antihypertensive medications with 

goal blood pressure <140/90 mm Hg (active treatment) or deferred treatment until blood pressure 

≥160/105 mm Hg (control). Primary outcome was initiation and duration of breastfeeding, 

assessed at the postpartum clinic visit. We performed bivariate analyses and log-binomial 

and cumulative logit regression models, adjusting models for variables that were unbalanced 

in bivariate analyses. We performed additional analyses to explore the relationship between 

breastfeeding duration and blood pressure measurements at the postpartum visit.

Results: 1444/2408 (60%) participants from the CHAP trial attended the postpartum study visit 

and provided breastfeeding information. Participants in the active treatment group had different 

body mass index class distribution and earlier gestational age at enrollment, and (by design) were 

more often discharged on antihypertensives. Breastfeeding outcomes did not differ significantly by 

treatment group. In the active and control treatment groups, 563 (77.5%) and 561 (78.1%) initiated 

breastfeeding, and mean duration of breastfeeding was 6.5 ± 2.3 and 6.3 ± 2.1 weeks, respectively. 

The probability of ever breastfeeding (aRR 0.99, 95% CI 0.93–1.05), current breastfeeding at 

postpartum visit (aRR 1.01, 95% CI 0.94–1.10), and weeks of breastfeeding (aOR 0.87, 95% 

CI 0.68–1.12) did not differ by treatment group. Increased duration (≥2 weeks vs. <2 weeks) of 

breastfeeding was associated with slightly lower blood pressure measurements at the postpartum 

visit, but these differences were not significant in adjusted models.

Conclusions: In a secondary analysis of the cohort of CHAP participants who attended the 

postpartum study visit and provided breastfeeding information (60% of original trial participants), 

breastfeeding outcomes did not differ significantly by treatment group. This suggests that 

maintaining goal blood pressure <140/90 mm Hg throughout the perinatal period is associated 

with neither harm nor benefit for short-term breastfeeding goals. Further study is needed to 

GOULDING et al. Page 4

Am J Obstet Gynecol MFM. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



understand long-term breastfeeding outcomes among individuals with chronic hypertension and 

how to support this population in achieving their breastfeeding goals.

Graphical Abstract

Tweetable statement

Pregnant people with mild chronic hypertension randomized to different blood pressure treatment 

goals (< 140/90 vs. <160/105 mm Hg) had similar short-term breastfeeding outcomes.

Paper Presentation Information

This study was presented as a poster presentation (Abstract 937) at the Society of Maternal Fetal 

Medicine’s 43rd Annual Pregnancy Meeting in San Francisco, California (February 6 – 11, 2023).

Keywords

Blood pressure; breastfeeding; cardiovascular health; chronic hypertension; lactation; pregnancy; 
postpartum

Introduction

There is considerable evidence demonstrating that breastfeeding reduces risk for maternal 

cardiovascular disease. Studies examining the association between breastfeeding and 

hypertension later in life have consistently shown that mothers who breastfeed longer are 

less likely to develop hypertension.1–4 Breastfeeding has also been associated with reduced 

risk for diabetes,3–5 hyperlipidemia,3,4 coronary heart disease,6 and metabolic syndrome.2 

A recent meta-analysis including data from over 1 million parous women demonstrated that 

breastfeeding reduced maternal risk of cardiovascular disease, coronary heart disease, stroke, 

and fatal cardiovascular disease.7 There is less evidence regarding short-term impacts of 

breastfeeding on cardiovascular health; two small studies demonstrated that breastfeeding is 

associated with short-term improvements in blood pressure at one month postpartum8 and as 

soon as two days postpartum.9 Possible mechanisms linking breastfeeding to cardiovascular 

health include weight loss,10 a “reset” of maternal metabolism,11 and central neuroendocrine 

hormones including oxytocin12 and prolactin.13

The benefits of breastfeeding may be especially important in high-risk populations such 

as those with chronic hypertension and hypertensive disease of pregnancy, who are at 
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increased risk for cardiovascular morbidity and mortality later in life.14–16 However, 

those with hypertensive disorders in pregnancy are less likely to breastfeed and report 

more difficulties initiating and continuing breastfeeding.17–19 There are multiple potential 

barriers to breastfeeding among mothers with hypertension: higher rates of cesarean 

delivery and preterm birth, maternal-neonate separation, effect of medications used to treat 

hypertension and preeclampsia (i.e. diuretics, magnesium sulfate), and underlying endocrine 

and metabolic changes that may interfere with lactation.20–25 Complications during 

pregnancy may decrease overall maternal confidence and thereby impact breastfeeding 

self-efficacy.26,27 Improved perinatal blood pressure control has the potential to influence 

many of these barriers to breastfeeding. The impact of perinatal blood pressure control on 

breastfeeding outcomes is unknown.

The Chronic Hypertension and Pregnancy (CHAP) Trial was a multi-center, randomized 

controlled trial in pregnant participants with mild chronic hypertension which demonstrated 

that a strategy of targeting blood pressure <140/90 mm Hg was associated with improved 

pregnancy outcomes, as opposed to deferring antihypertensive treatment until blood 

pressure ≥160/105 mm Hg.28 The aim of this secondary analysis was to evaluate whether 

breastfeeding outcomes assessed at the postpartum clinic visit differed between the active 

treatment and control groups in the CHAP trial. We hypothesized that those in the active 

treatment group with lower target blood pressures would have increased initiation and 

duration of breastfeeding.

Materials and Methods

This was a secondary analysis of the CHAP Trial, an open-label, randomized controlled trial 

conducted at over 70 sites in the United States. The details of the trial methodology have 

previously been published.28 Briefly, pregnant participants with known or new diagnosis 

of chronic hypertension and a viable singleton fetus prior to 23 weeks were eligible for 

enrollment. Known chronic hypertension was defined by documented elevation in blood 

pressure and prior or current antihypertensive therapy (including lifestyle changes). New 

chronic hypertension was defined as systolic blood pressure ≥140 mm Hg, diastolic blood 

pressure ≥90 mm Hg, or both on at least two separate instances at least four hours 

apart, prior to 20 weeks’ gestation. Patients were randomized to one of two groups: 

antihypertensive therapy given for goal blood pressure of <140/90 mm Hg (active treatment 

group) or deferred antihypertensive medications until development of severe hypertension 

(systolic blood pressure ≥160 mm Hg or diastolic blood pressure ≥105 mm Hg) (control 

group). If individuals in the control group developed severe hypertension, the target blood 

pressure for treatment was <140/90 mm Hg. The study was approved by the institutional 

review board at each hospital.

Following randomization, participants were followed by trained research staff and outcomes 

were abstracted from the medical record. During clinic visits, research staff assessed patient 

adherence to antihypertensive medication. Other assessments were performed according to 

the usual practices at each site. Patients were followed until their postpartum clinic visit, 

which was targeted for six weeks after delivery (range four to 12 weeks postpartum). 

Blood pressure measurements were performed at all clinic visits, including the postpartum 
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visit. At their postpartum visit, patients completed a questionnaire asking about initiation 

and duration of breastfeeding. The following questions were asked: “Was your baby ever 

breastfed or fed breast milk?” “If Yes, are you currently breastfeeding/feeding breast milk?” 

“If Yes, how long have you been breastfeeding/feeding breast milk?” “If No, how old was 

your baby when you stopped?” Lactation support was provided according to the usual 

practices at each site with no changes per the study protocol.

Analyses by treatment group were performed according to the intention-to-treat principle. 

Bivariate analyses summarized data for participants by their treatment group assignment. 

We compared continuous variables using two-sample t-tests (assuming unequal variance) 

or Wilcoxon rank sum test, as appropriate, and categorical variables using chi-square or 

Fisher’s exact tests, as appropriate. The effect of treatment group on breastfeeding was 

determined using log-binomial regression models for ever and current breastfeeding, and 

cumulative logit regression models for total weeks of breastfeeding (defined as an ordinal 

variable: < 2 weeks, 2 to < 6 weeks, and ≥ 6 weeks of breastfeeding). All models compared 

active treatment group (administer antihypertensive medications with goal blood pressure 

of <140/90 mm Hg) to control group (defer antihypertensive treatment until blood pressure 

≥160/105 mm Hg). All models were adjusted for variables that were unbalanced between 

treatment groups in bivariate analyses.

As additional analyses to add to the limited literature available regarding short-term 

cardiovascular effects of breastfeeding, we performed bivariate analyses and linear 

regression models to examine associations of breastfeeding duration on blood pressure 

measurements at the postpartum visit. Our exposure was breastfeeding duration, and we 

dichotomized breastfeeding duration into less than two weeks and two or more weeks based 

on the timing of transition to mature breastmilk.29 Our outcome was blood pressure recorded 

at the postpartum visit. Linear regression models were adjusted for variables that were 

unbalanced between exposure groups in bivariate analyses. In all descriptive statistics and 

bivariate analyses, we chose to include self-reported race and ethnicity, recognizing race 

as a social construct that acts as a social determinant of health due to structural racism.30 

Analyses were performed using SAS 9.4 (SAS Institute, Cary, NC) and R version 4.1.3.31

Results

Of the 2408 individuals randomized and included in the final analysis sample for the 

CHAP trial, 1444 (60.0%) attended the postpartum study visit and provided information 

on breastfeeding outcomes; this constituted the cohort for this secondary analysis. A subset 

(n=336) reported “Yes” to ever breastfeeding but were missing weeks in breastfeeding, so 

were excluded from analyses regarding breastfeeding duration. The active treatment (n=726) 

and control (n=718) groups were similar in baseline characteristics (Table 1) and delivery 

characteristics (Table 2), though participants in the active treatment group were more likely 

to have body mass index (BMI) class ≥40, slightly earlier gestational age at enrollment, 

and were (by design) more often discharged on antihypertensive medications. The median 

timing for the postpartum clinic visit for the overall cohort was 6.43 weeks post-delivery 

(interquartile range 5.86 – 7.71 weeks), and this was similar between the active treatment 

and control groups (data not shown).
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Overall, 1124 (77.8%) individuals initiated breastfeeding, and 797 (55.2%) were 

breastfeeding at the time of their postpartum visit; these rates did not differ significantly 

between the active treatment and control groups. Of the 1108 who initiated breastfeeding 

and provided information on breastfeeding duration, mean duration of breastfeeding and 

infant age when breastfeeding stopped did not differ between groups (Table 3). Results 

from all adjusted models showed no significant treatment group effect on breastfeeding 

outcomes (Table 4). Given that the BMI distribution among treatment groups differed 

slightly, we performed an additional sensitivity analysis where we tested for interaction 

between treatment group and BMI, and no p-values approached significance (results not 

shown).

In additional analyses examining the association between breastfeeding and short-term blood 

pressure control, 306 (154 active treatment and 152 control) of the 1108 individuals who 

reported information on breastfeeding duration were missing postpartum blood pressure 

measurements. While the majority (603/611) of those attending the postpartum visit had 

blood pressure measurements, most (222/306) of the missing postpartum blood pressures 

came from individuals who were unable to attend in-person visits and instead were 

contacted by phone for follow up. Thus our sample for this additional analysis included 

a total of n=802 individuals (408 in the active treatment group and 394 in the control group). 

Baseline characteristics differed as follows comparing those who breastfed for two or more 

weeks vs. less than two weeks: those who breastfed longer were more likely to be White, 

privately insured, married, college graduates, non-smokers, without pre-existing diabetes, 

and with lower BMI at enrollment (Table 5). In the active treatment group, individuals 

breastfeeding for two or more weeks had slightly lower postpartum diastolic blood pressure 

(84.9 vs. 88.4 mm Hg, p=0.003) but not systolic blood pressure (133.5 vs. 136.5 mm Hg, 

p=0.07), as compared to those breastfeeding for less than two weeks. In the control group, 

those breastfeeding for two or more weeks had slightly lower systolic blood pressure (133.9 

vs. 139.0 mm Hg, p=0.004) (Figure 1). These decreases in postpartum blood pressure were 

no longer significant in the fully adjusted regression model (Table 6).

Comment

Principal Findings

In this secondary analysis of the CHAP trial, we found that, among a cohort of trial 

participants with mild chronic hypertension, an initial strategy of treating mild chronic 

hypertension (as opposed to deferring treatment until development of severe hypertension) 

was not associated with significant differences in short term breastfeeding outcomes. 

Additionally, we found that increased breastfeeding duration, specifically beyond two 

weeks, was not associated with significant changes in blood pressure readings at the 

postpartum visit when controlling for potential confounders.

Results in the Context of What is Known

The cardiovascular benefits of breastfeeding have been well-documented,1–7 as has the 

increased long term cardiovascular morbidity for individuals with hypertensive disease 

in pregnancy.14–16 The mechanisms underlying the association between breastfeeding 
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and cardiovascular health are not fully understood; possible mechanisms include weight 

loss,10 a “reset” of maternal metabolism,11 and central neuroendocrine hormones including 

oxytocin12 and prolactin.13 Individuals with hypertensive disease in pregnancy are less 

likely to breastfeed17–19 and thus are less likely to realize the associated cardiovascular 

benefits.

With respect to intervention studies, a large (n =17,046 mother-infant pairs at 31 sites) 

randomized controlled trial conducted in Belarus from 1996–1997 randomly assigned 

clinical sites to an experimental intervention based on the Baby-Friendly Hospital Initiative 

of the World Health Organization and United Nations Children’s Fund, which aimed 

to increase the duration and degree of breastfeeding.32 This trial recruited a low-risk 

cohort, though individuals with hypertension were not explicitly excluded from this 

trial. We found no published information describing incidence of hypertension in this 

cohort. A follow up analysis failed to show lowering of maternal blood pressure 11.5 

years after delivery.33 A Canadian pilot study that randomized individuals (n=45) with 

recent hypertensive complications of pregnancy to a breastfeeding self-efficacy intervention 

demonstrated increased breastfeeding rates, and no significant change in blood pressure 

measurements at 3, 6, and 12 months postpartum.34 There is an ongoing clinical trial 

studying this intervention in a larger cohort (n=323) with hypertensive disorders of 

pregnancy (ClinicalTrials.gov Identifier NCT04580927).25 We are not aware of other trials 

examining interventions with the potential to promote breastfeeding among individuals 

with chronic hypertension or hypertensive disorders of pregnancy, though there are many 

studies demonstrating that breastfeeding support interventions are associated with increased 

breastfeeding rates in other perinatal populations.35

In the CHAP trial, participants with mild chronic hypertension randomized to the 

active treatment group with blood pressure target <140/90 mm Hg had decreased risk 

of adverse pregnancy outcomes. Given that adverse pregnancy outcomes can impair 

breastfeeding,20,36,37 and that hypertension in pregnancy is generally associated with 

decreased rates of breastfeeding,17–19 we hypothesized that those in the active treatment 

group with improved perinatal blood pressure control would have improved breastfeeding 

outcomes. However, we found that breastfeeding outcomes did not differ significantly 

between the treatment groups. While decreased blood pressure and the associated decreased 

risk of adverse outcomes would be expected to remove some barriers to breastfeeding, 

lactation is a complex process with other neuroendocrine and psychosocial factors playing 

an important role in this population. For example, prolactin, the hormone released from 

the anterior pituitary that regulates breastmilk synthesis,38 has also been associated 

with increased risk of hypertension when elevated over general physiologic levels.13 Pre-

pregnancy depression and anxiety symptoms have been linked with increased risk of 

hypertensive disorders in pregnancy,39 and perinatal depression is associated with decreased 

breastfeeding rates. Further studies are needed to better understand the mechanisms linking 

hypertension and breastfeeding, and to develop interventions that support breastfeeding 

goals in this high-risk population with the potential for long-term maternal and offspring 

benefit.
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We performed additional analyses to add to the limited literature describing the association 

between breastfeeding and maternal blood pressure. A Swedish observational study of 66 

primiparae with uncomplicated deliveries found that, two days after birth, blood pressure 

fell significantly (within 60 minutes) after breastfeeding, with 8 mm Hg decrease in systolic 

blood pressure and 7.7 mm Hg decrease in diastolic blood pressure. During a 25-week 

follow up period, blood pressure consistently decreased after individual breastfeeding 

sessions, and basal systolic and diastolic blood pressures decreased.9 Another observational 

study of 407 low-risk mothers in rural Japan examined blood pressure one month 

postpartum by route of infant feeding. They found that individuals who were exclusively 

breastfeeding had lower systolic blood pressure, compared to those feeding via formula 

or mixed methods.8 Our study differs in examining a larger (n=802) high-risk population 

with chronic hypertension in the United States. Additionally, we were able to adjust for a 

number of potentially confounding factors in our models, which is of particular importance 

in lactation research as mothers who breastfeed are more likely to engage in other health-

promoting behaviors.40 We were unable to evaluate time from breastfeeding to blood 

pressure evaluation given design of the parent study. We found that the modest short-term 

decreases in blood pressure associated with increased breastfeeding duration were no longer 

significant after adjustment for potentially confounding factors.

Clinical and Research Implications

Our main finding, that breastfeeding outcomes were similar regardless of blood pressure 

targets (<140/90 vs. <160/105 mm Hg) in a cohort of trial participants with mild 

chronic hypertension, suggests that a lower perinatal blood pressure goal is neither 

harmful nor beneficial for short-term breastfeeding goals among individuals with mild 

chronic hypertension. Given that most mothers express the desire to breastfeed,41 and 

that breastfeeding is associated with numerous maternal and child health benefits,42 it is 

important to collect breastfeeding outcomes when new obstetric interventions are studied. 

While recognizing the inherent limitations of a secondary analysis, clinicians can assure 

their patients that there is no evidence to suggest that lowering the target perinatal blood 

pressure will interfere with achievement of short-term breastfeeding goals. Further studies 

are needed to evaluate longer term breastfeeding outcomes and interventions to support 

breastfeeding goals in this high-risk population.

Findings from our additional analyses indicate that, after controlling for possible 

confounders, increased duration of breastfeeding is not associated with significant decreases 

in blood pressure at the postpartum clinic visit. However, obstetricians caring for pregnant 

people with chronic hypertension should continue to counsel their patients about the 

important long-term cardiovascular benefits of breastfeeding.1–7

Strengths and Limitations

The strengths of this study include its large sample size incorporating multiple trial centers. 

The study population mirrored the racial and ethnic diversity of pregnant people in the 

United States with chronic hypertension.43 This is one of a small number of studies 

examining breastfeeding outcomes in pregnant people with hypertension, a population 
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that can especially benefit from the multiple measures of improved cardiovascular health 

associated with breastfeeding.

There are some limitations to note. This was a secondary analysis of the CHAP trial, 

and while breastfeeding outcomes were included in the data collection, the index trial 

was not powered for breastfeeding outcomes. Some participants in the original CHAP 

trial did not have information on breastfeeding outcomes due to the delayed addition of 

these questions to the study protocol. Furthermore, all breastfeeding outcomes were self-

reported by patients. No information was available on breastfeeding intention, barriers to 

breastfeeding, or breastfeeding support provided to these participants, all important factors 

in helping patients meet their individual breastfeeding goals. Accordingly, the results of our 

study are intended to be hypothesis-generating, and to inform future studies designed to 

examine and support breastfeeding among pregnant people with hypertension.

Conclusions

In the CHAP trial, the strategy of treating mild chronic hypertension to a goal blood 

pressure of <140/90 mm Hg resulted in decreased risks for adverse pregnancy outcomes. 

This secondary analysis found that breastfeeding initiation and short-term duration, as 

measured at the postpartum visit, did not differ by treatment group, suggesting that 

perinatal blood pressure control to goal <140/90 mm Hg is neither harmful nor beneficial 

for breastfeeding goals. Further studies are needed to evaluate long-term breastfeeding 

outcomes and strategies to support breastfeeding among people with hypertension.
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AJOG At A Glance

A. Why was this study conducted?

• The long-term cardiovascular health benefits of breastfeeding are 

known, and may be especially important in those with chronic 

hypertension.

• Altering blood pressure control during the perinatal period has the 

potential to impact breastfeeding initiation and duration.

B. What are the key findings?

• Among a cohort of pregnant people with mild chronic hypertension 

randomized to different blood pressure treatment goals (< 140/90 vs. 

<160/105 mm Hg), short-term measures of breastfeeding initiation 

and duration did not differ significantly by treatment group.

C. What does the study add to what is already known?

• These findings suggest that perinatal blood pressure control to 

<140/90 mm Hg is neither harmful nor beneficial for short-term 

breastfeeding goals.

• This study adds to the limited literature examining breastfeeding 

outcomes among pregnant people with chronic hypertension.
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Figure 1. 
Violin plot of systolic and diastolic blood pressure by breastfeeding duration and treatment 

groupa.
aActive treatment group was randomized to receive antihypertensive medications with goal 

blood pressure of <140/90 mm Hg, while antihypertensive treatment was deferred in the 

control group until blood pressure ≥160/105 mm Hg.

In the active treatment group, individuals breastfeeding for two or more weeks had slightly 

lower postpartum diastolic blood pressure (84.9 vs. 88.4, p=0.003), as compared to those 

breastfeeding for less than two weeks. In the control group, those breastfeeding for two or 

more weeks had slightly lower systolic blood pressure (133.9 vs. 139.0, p=0.004).
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Table 1.

Maternal baseline characteristics by treatment group.

Characteristics Activea
(n=726)

Controlb
(n=718)

P

Age (years) 32.4 ± 5.5 32.3 ± 5.8 0.76

Race/Ethnicity

 White, non-Hispanic 226 (31.1) 210 (29.2) 0.20

 Black, non-Hispanic 336 (46.3) 333 (46.4)

 Hispanic 140 (19.3) 135 (18.8)

 Other 24 (3.3) 40 (5.6)

Mother’s insurance

 Government assisted insurance/Medicaid 384 (52.9) 368 (51.3) 0.50

 Private insurance 299 (41.2) 313 (43.6)

 None/self-paid 35 (4.8) 28 (3.9)

 Missing 8 (1.1) 9 (1.3)

Chronic hypertension type

 Newly diagnosed 131 (18.0) 139 (19.4) 0.37

 Known - on medication 416 (57.3) 424 (59.1)

 Known - not on medication 179 (24.7) 155 (21.6)

Systolic blood pressure (mm Hg) at randomization 136.8 ± 13.9 136.9 ± 15.3 0.88

Diastolic blood pressure (mm Hg) at randomization 83.6 ± 10.5 83.7 ± 10.8 0.91

Prior pregnancy 594 (81.8) 579 (80.6) 0.57

BMI (kg/m2) at enrollment 38.0 ± 10.6 37.4 ± 9.7 0.27

BMI (kg/m2) class at enrollment

 BMI < 30 184 (25.3) 161 (22.4) 0.01

 30 to < 40 258 (35.5) 309 (43.0)

 ≥ 40 268 (36.9) 232 (32.3)

 Missing in BMI class 16 (2.2) 16 (2.2)

Gestational Age (weeks) at enrollment 10.1 ± 3.3 10.5 ± 3.7 0.04

Gestational Age (weeks) at delivery 37.3 ± 2.1 37.0 ± 2.7 0.01†

Pre-existing diabetes at baseline 115 (15.8) 113 (15.7) 0.96

Current smoker at baseline 51 (7.0) 49 (6.8) 0.88

Aspirin use at baseline 381 (52.5) 368 (51.3) 0.64

Prior hypertensive disease of pregnancy 192 (26.4) 203 (28.3) 0.44

Maternal education

 Less than high school 72 (10.4) 69 (9.9) 0.90

 High school (diploma or GED) 215 (31.2) 205 (29.5)

 Some college 147 (21.3) 155 (22.3)

 College graduate 184 (26.7) 188 (27)

 Missing in education 72 (10.4) 79 (11.4)

Marital status
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Characteristics Activea
(n=726)

Controlb
(n=718)

P

 Married 356 (49.0) 360 (50.1) 0.73

 Not married 359 (49.4) 350 (48.7)

 Missing in marital status 11 (1.5) 8 (1.1)

BMI, body mass index; GED, General Education Development Test.

Data presented as n (percentage) or mean ± standard deviation.

a
Active treatment group was randomized to receive antihypertensive medications with goal blood pressure of < 140/90 mm Hg.

b
Control group was randomized to defer antihypertensive treatment until blood pressure ≥ 160/105 mm Hg.
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Table 2.

Delivery characteristics by treatment group.

Characteristics Activea
(n=726)

Controlb
(n=718)

P

Systolic blood pressure at delivery 132.8 ± 10.3 133.1 ± 10.3 0.62

Diastolic blood pressure at delivery 79.0 ± 7.8 79.5 ± 8.3 0.19

Mode of Delivery

 Spontaneous vaginal 343 (47.2) 331 (46.1) 0.88

 Operative vaginal 11 (1.5) 10 (1.4)

 Cesarean delivery 372 (51.2) 377 (52.5)

Discharged on Medication 638 (87.9) 367 (51.1) <0.0001

 Labetalol 350 (48.2) 185 (25.8) <0.0001

 Nifedipine 274 (37.7) 183 (25.5) <0.0001

Data presented as n (percentage) or mean ± standard deviation.

a
Active treatment group was randomized to receive antihypertensive medications with goal blood pressure of < 140/90 mm Hg.

b
Control group was randomized to defer antihypertensive treatment until blood pressure ≥ 160/105 mm Hg.
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Table 3.

Breastfeeding outcomes by treatment group.

Activea
(n=726)

Controlb
(n=718)

P

Was your baby ever breastfed or fed breast milk? 563 (77.5) 561 (78.1) 0.79

Currently breastfeeding 402 (55.4) 395 (55) 0.89

Breastfeeding duration (weeks) c 6.5 ± 2.3 6.3 ± 2.1 0.15

Infant age (weeks) when stopped breastfeeding c 3.1 ± 2.0 3.4 ± 2.5 0.17

Data presented as n (percentage) or mean ± standard deviation.

a
Active treatment group was randomized to receive antihypertensive medications with goal blood pressure of < 140/90 mm Hg.

b
Control group was randomized to defer antihypertensive treatment until blood pressure ≥ 160/105 mm Hg.

c
336 individuals were missing data for weeks in breastfeeding (n = 1108/1444 provided information on duration of breastfeeding).
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Table 4.

Results from adjusted regression models quantifying the association between treatment group and 

breastfeeding outcomes at the postpartum clinic visit.

Model Estimate 95% CI P

Ever Breastfed (n = 1444) Log-binomial 0.99 (aRR) 0.93 – 1.05 0.78

Current Breastfeeding at postpartum visit (n = 1124) Log-binomial 1.01 (aRR) 0.94 – 1.10 0.75

Total Weeks Breastfeeding (n = 1108) Cumulative Logit 0.87 (aOR) 0.68 – 1.12 0.30

CI, confidence interval; aRR, adjusted risk ratio; aOR, adjusted odds ratio.

All models compare active treatment group (receive antihypertensive medications with goal blood pressure of < 140/90 mm Hg) to control group 
(defer antihypertensive treatment until blood pressure ≥ 160/105 mm Hg) as a predictor for breastfeeding outcomes. All models adjusted for 
gestational age (at enrollment and delivery), body mass index, and discharged on antihypertensive medication.
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Table 5.

Baseline characteristics comparing those who breastfed for less than two weeks and those breastfeeding for 

two weeks or more.

Characteristics Breastfed < 2 weeks (n = 214) Breastfed ≥ 2 weeks (n = 588) P

Age (years) 32.45± 5.9 33.0 ± 5.4 0.25

Race/Ethnicity

 White, non-Hispanic 49 (22.9) 184 (31.3) <0.0001

 Black, non-Hispanic 128 (59.8) 240 (40.8)

 Hispanic 32 (15.0) 132 (22.4)

 Other 5 (2.3) 32 (5.4)

Mother’s insurance

 Government assisted insurance/Medicaid 140 (65.4) 250 (42.5) <0.0001

 Private insurance 61 (28.5) 300 (51.0)

 None/self-paid 11 (5.1) 34 (5.8)

 Missing 2 (0.9) 4 (0.7)

Chronic hypertension type

 Newly diagnosed 38 (17.8) 114 (19.4) 0.09

 Known - on medication 115 (53.7) 350 (59.5)

 Known - not on medication 61 (28.5) 124 (21.1)

Systolic blood pressure (mm Hg) at randomization 137.3 ± 15.6 136.6 ± 14.4 0.60

Diastolic blood pressure (mm Hg) at randomization 84.9 ± 11.6 83.5 ± 10.0 0.10

Prior pregnancy 176 (82.2) 473 (80.4) 0.57

BMI (kg/m 2 ) at Enrollment 38.6 ± 10.1 36.3 ± 9.8 0.00

BMI (kg/m 2 ) class at enrollment

 BMI < 30 44 (20.6) 168 (28.6) 0.04

 30 to < 40 88 (41.1) 229 (39.0)

 ≥ 40 80 (37.4) 177 (30.1)

Missing in BMI class 2 (0.9) 14 (2.4)

Gestational age (weeks) at enrollment 10.6 ± 3.8 10.2 ± 3.5 0.14

Gestational Age (weeks) at delivery 37.2 ± 1.9 37.4 ± 2.4 0.33

Pre-existing diabetes at baseline 41 (19.2) 70 (11.9) 0.008

Current smoker at baseline 18 (8.4) 27 (4.6) 0.04

Aspirin use at baseline 104 (48.6) 314 (53.4) 0.23

Prior hypertensive disease of pregnancy 61 (28.5) 150 (25.5) 0.39

Maternal education

 Less than high school 18 (8.4) 54 (9.2) <0.0001

 High school (diploma or GED) 82 (38.3) 108 (18.4)

 Some college 45 (21.0) 114 (19.4)

 College graduate 46 (21.5) 249 (42.4)

 Missing in education 23 (10.8) 63 (10.7)
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Characteristics Breastfed < 2 weeks (n = 214) Breastfed ≥ 2 weeks (n = 588) P

Marital status

 Married 74 (34.6) 340 (57.8) <0.0001

 Not married 134 (62.6) 243 (41.3)

 Missing in marital status 6 (2.8) 5 (0.8)

BMI, body mass index; GED, General Education Development Test.

Data presented as n (percentage) or mean ± standard deviation.
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Table 6.

Results from adjusted linear regression models quantifying the association between breastfeeding duration (< 

2 weeks vs. ≥ 2 weeks) and blood pressure measured at the postpartum clinic visit.

Active (N = 408) Control (N = 394) All (N = 802)

Regression coefficient (95% 
CI) P Regression coefficient (95% 

CI) P Regression coefficient (95% 
CI) P

Model 1 a

Postpartum SBP −2.72 (−5.92, 0.48) 0.09 −4.24 (−7.66, −0.82) 0.02 −3.52 (−5.85, −1.19) 0.003

Postpartum DBP −3.10 (−5.43, −0.77) 0.009 −−0.99 (−3.50, 1.51) 0.43 −2.05 (−3.76, −0.35) 0.02

Model 2 b

Postpartum SBP −1.59 (−5.11, 1.92) 0.37 −3.81 (−7.65, 0.03) 0.05 −2.71 (−5.29, −0.14) 0.04

Postpartum DBP −2.03 (−4.59, 0.53) 0.12 −0.66 (−3.48, 2.16) 0.64 −1.39 (−3.27, 0.50) 0.15

Model 3 c

Postpartum SBP −1.52 (−5.02, 1.98) 0.40 −3.00 (−6.83, 0.83) 0.12 −2.36 (−4.92, 0.19) 0.07

Postpartum DBP −2.12 (−4.66, 0.41) 0.10 −0.03 (−2.85, 2.79) 0.98 −1.10 (−2.97, 0.76) 0.24

CI, confidence interval; SBP, systolic blood pressure; DBP, diastolic blood pressure.

All models compare breastfeeding duration (dichotomized as < 2 weeks breastfeeding vs. ≥ 2 weeks) as a predictor for blood pressure 
measurements at the postpartum visit.

a
Adjusted for delivery blood pressure.

b
Adjusted for delivery blood pressure, mother’s insurance, body mass index, pre-existing diabetes, maternal education, marital status.

c
Adjusted for delivery blood pressure, mother’s insurance, body mass index, pre-existing diabetes, maternal education, marital status, race/

ethnicity, and smoking.
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