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Abstract

Introduction: Hypertension is a risk factor for cardiovascular disease, a leading cause of death 

among women of reproductive age (women aged 18-44 years). This study estimated hypertension 

prevalence and control among women of reproductive age at the national and state levels using 

electronic health record data.

Methods: Nonpregnant women of reproductive age were included in this cross-sectional 

study using 2019 IQVIA Ambulatory Electronic Medical Records – U.S. national data 

(analyzed in 2023). Suspected hypertension was identified using any of these criteria: ≥1 

hypertension diagnosis code, ≥2 blood pressure readings ≥140/90 mmHg on separate days, or 

≥1 antihypertensive medication. Among women of reproductive age with hypertension, the latest 

blood pressure in 2019 was used to identify hypertension control (blood pressure <140/90 mmHg). 

Estimates were age standardized and stratified by race or Hispanic ethnicity, region, and states 

with sufficient data. Tukey tests compared estimates by race or Hispanic ethnicity, region, and 

comorbidities.
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Results: Among 2,125,084 women of reproductive age (62.1% White, 8.8% Black, and 29.1% 

other [including Hispanic, Asian, other, or unknown]) with a mean age of 31.7 years, hypertension 

prevalence was 14.5%. Of those with hypertension, 71.9% had controlled blood pressure. Black 

women of reproductive age had a higher hypertension prevalence (22.3% vs 14.4%, p<0.05) 

but lower control (60.6% vs 74.0%, p<0.05) than White women of reproductive age. State-level 

hypertension prevalence ranged from 13.7% (Massachusetts) to 36% (Alabama), and control 

ranged from 82.9% (Kansas) to 59.2% (the District of Columbia).

Conclusions: This study provides the first state-level estimates of hypertension control among 

women of reproductive age. Electronic health record data complements traditional hypertension 

surveillance data and provides further information for efforts to prevent and manage hypertension 

among women of reproductive age.

Introduction

Hypertension is a major health concern for women.1,2 It is a key modifiable risk factor for 

cardiovascular disease (CVD), a leading cause of mortality among women of reproductive 

age (WRA).3,4 Hypertension impairs quality of life, complicates pregnancies (e.g., fetal 

growth restriction and preterm birth), and causes adverse health problems in newborns.5,6 

Depending on the study population, hypertension definition, and blood pressure (BP) 

assessment method, prior studies have estimated that 10%-20% of WRA in the U.S. have 

hypertension, among whom only half have their BP controlled.2,7 Given the negative health 

impacts of hypertension on WRA, including before pregnancy, during pregnancy, and in the 

postpartum period,6,8 it is important to perform surveillance on hypertension prevalence and 

control to evaluate prevalence and control patterns and racial disparities.

The U.S. Surgeon General underscored the importance of improving maternal health 

through improvement of factors that contribute to pregnancy related complications or death, 

including hypertension. The 2020 Call to Action to Improve Maternal Health emphasized 

the necessity of closely monitoring BP and identifying warning signs among WRA to 

prevent excess maternal and infant morbidity and mortality due to hypertension.9 Up-to-

date national and subnational prevalence and control estimates among WRA, including 

information on racial disparities, may support better health services related to hypertension 

in women. Hypertension estimates in the U.S. have been derived from large surveys 

such as the Behavioral Risk Factor Surveillance System (BRFSS), the National Health 

and Nutrition Examination Survey (NHANES), and the National Health Interview Survey 

(NHIS). Both BRFSS and NHIS use self-reported hypertension information rather than 

objectively measured BP and thus cannot estimate hypertension control. Although NHANES 

measures participants’ BP and could generate control estimates, those estimates cannot 

be disaggregated to the state level.10,11 In addition, surveys relying on participants’ self-

reported data (e.g., BRFSS) are subject to recall bias, and NHANES only collects BP on a 

single day, which may lead to misclassification of hypertension status.2,12 Long lag times, 

such as the 2 years necessary for national surveys’ data preparation prior to public release, 

can also limit usability and timeliness of survey data.13
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The objective of this study was to use a large national outpatient electronic health record 

(EHR) data set from IQVIA to estimate hypertension prevalence and control among WRA 

at both national and state levels in 2019. This study also compared EHR-based prevalence 

estimates with national prevalence estimates from NHANES.

Method

Study Sample

This study used the IQVIA Ambulatory Electronic Medical Record (AEMR) – U.S. data 

in the Observational Medical Outcomes Partnership Common Data Model (OMOP CDM), 

version 5 format from the May 2021 release.14 This standardized EHR data set consisted 

of deidentified medical records of patients who sought outpatient care from January 1 to 

December 31, 2019. The AEMR – U.S. data captures roughly 15 million patients who 

completed at least 1 outpatient visit from 1 of over 100,000 providers (60% specialists) at 

roughly 800 ambulatory practices using major EHR systems across all 50 states and the 

District of Columbia annually.

In this cross-sectional study, 2,876,436 WRA (women aged 18-44 years) were identified in 

2019 (Figure 1).3 To identify a cohort among whom hypertension prevalence and control 

could be assessed, patients were excluded if they had no paired BP in 2019 (n=493,079). In 

addition, patients with documentation of hospice, palliative care, or end-stage renal disease 

were excluded (n=2,669).15 Patients were also excluded if they had a suspected pregnancy 

in 2019 (n=254,884), as identified by any individuals who had pregnancy related events on 

the basis of the OMOP CDM Concept ID mapped from the Systematized Nomenclature 

of Medicine (Appendix Table 1). A total of 2,125,804 nonpregnant WRA (subsequently 

referred to as WRA) from the 2019 AEMR – U.S. data were included in this study.

Data from NHANES 2011-2018 were also used to generate estimates of hypertension 

prevalence and control. NHANES is a complex, multistage probability sample of the 

resident, civilian, noninstitutionalized U.S. population designed to evaluate health and 

nutritional status.16 NHANES data were collected from participant interviews and physical 

examinations, including BP readings, at the Mobile Examination Center (MEC).17 WRA’s 

BP readings taken during the physical examination and health history interview responses 

on hypertension treatment and control were used to generate estimates, with MEC weights 

applied.

Measures

To identify WRA with suspected hypertension (subsequently referred to as hypertension) 

from the AEMR – U.S. data, this study implemented an algorithm on the basis of any of the 

following 3 criteria: (1) at least 1 diagnosis code for hypertension (Appendix Table 2), (2) 

at least 2 elevated BP readings (≥140/90 mmHg) on separate outpatient visits,18 or (3) any 

prescribed antihypertensive medication (Appendix Table 3). For the NHANES cohort, WRA 

were classified as having hypertension if their averaged BP readings were ≥140/90 mmHg, 

or if they reported taking medication to control their BP or had been told by a healthcare 

provider to take medication to control BP.19 Although the 2017 American Heart Association/
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American College of Cardiology (AHA/ACC) clinical practice guideline updated the cutoffs 

for elevated BP readings from 140/90 mmHg to 130/80 mmHg, hypertension was classified 

on the basis of the Seventh Joint National Committee on Prevention, Detection, Evaluation, 

and Treatment of High Blood Pressure cut off to be consistent with existing literature and 

quality of care measures.2,15,20-22 Using the 140/90 mmHg cutoff allows for ascertainment 

of antihypertensive medication eligibility among WRA because some women with BP 

between 130/80 mmHg and 140/90 mmHg would be recommended lifestyle modification 

rather than medication.23

To measure hypertension control, this study used the National Committee for Quality 

Assurance specification. Among the WRA with hypertension in the IQVIA sample, 

hypertension was classified as controlled if the most recent BP was <140/90 mmHg.15 

For the NHANES cohort, hypertension was classified as controlled if the average BP was 

<140/90 mmHg among those taking antihypertensive medications.18

Demographic variables included age group (18-34 and 35-44 years) and race or Hispanic 

ethnicity (White, Black, Hispanic, Asian, other, and unknown). Body mass index (BMI, 

kg/m2) was calculated using the growthcleanr algorithm after removing biologically 

implausible measurements of height and weight from EHR data.24 BMI was then 

categorized into underweight, healthy weight, overweight, and obese on the basis of 

appropriate pediatric (ages 18-19 years) and adult (ages 20-44 years) BMI thresholds.25-27 

Individuals with no BMI data were grouped as missing. Diabetes (yes/no) was assessed 

using an established algorithm in IQVIA (SUPREME-DM).28 Current tobacco usage status 

(yes/no) was based on available EHR data related to current usage of any tobacco products. 

WRA were also grouped by U.S. Census region (Northeast, Midwest, South, and West).29 

Estimates by state were generated for states with sufficient numbers of patients (defined as 

states having at least 1% of the WRA population included in IQVIA on the basis of 2010 

U.S. Census data for the state).

Statistical Analysis

This study performed chi-square tests to assess associations between included variables 

(e.g., age group, race or Hispanic ethnicity, census region, BMI, current tobacco usage, and 

diabetes) and hypertension and hypertension control status. All hypertension prevalence and 

control estimates were age standardized on the basis of the 2010 U.S. Census population 

counts for females aged 18-34 years and 35-44 years.30 Age-standardized estimates were 

then stratified by included variables (race or Hispanic ethnicity, census region, BMI, current 

tobacco usage, and diabetes). Tukey tests were used to compare the age-standardized 

estimates by included variables (except by state).31

This study compared estimates from the AEMR – U.S. data with NHANES 2011-2018 

estimates that were weighted and age standardized. Specifically, we examined prevalence 

estimates from each component of the hypertension definition from each data set (Appendix 

Figures 1 and 2). Estimates using the 2017 AHA/ACC hypertension guideline threshold 

(130/80 mmHg) were also presented in Appendix Table 4.20 All statistical analyses were 

performed in SAS, version 9.4 (SAS Institute Inc., Cary, NC) with a 0.05 significance 

level; SAS-callable SUDAAN (RTI International, Research Triangle Park, NC) was used 
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for analyzing NHANES data. All analyses were performed in 2023. IRB approval was not 

required for this secondary deidentified data analysis.

Results

Among the 2.1 million WRA, the mean (SD) age was 31.7 (7.8) years; among those with 

hypertension, the mean (SD) age was 35.3 (7.0) years. The largest race or Hispanic ethnicity 

group among WRA was White (62.1%), followed by Black (8.8%), Asian (2.8%), Hispanic 

(0.6%), other race (5.0%), and unknown race (20.7%) (Table 1). Most WRA had a BMI in 

the obese (32.4%) or overweight (21.4%) categories; 30.3% had a BMI in the healthy weight 

category, 1.8% were underweight, and the rest (14.2%) were missing BMI. Approximately 

8.1% of WRA currently used tobacco and 3.7% had diabetes. The census region with 

the largest representation of WRA was the South (46.0%), followed by the West (21.3%), 

Midwest (17.4%), and Northeast (15.3%).

A higher proportion of WRA with hypertension were in the older age group (61.2% vs 

37.5%, p<0.0001) and Black (14.0% vs 7.9%, p<0.0001) than WRA without hypertension 

(Table 1). WRA with hypertension more frequently had obesity (57.0% vs 28.1%, 

p<0.0001), were currently using tobacco (13.4% vs 7.2%, p<0.0001), and had diabetes 

(12.4% vs 2.2%, p<0.0001) than WRA without hypertension.

The age-standardized prevalence of hypertension among the WRA cohort from the AEMR 

– U.S. data was 14.5% (Table 2). Based on the crude estimates, at least 1 in 5 WRA 

aged 35-44 years WRA had hypertension, but only 1 in 10 WRA aged 18-34 years had 

hypertension. Stratified by race or Hispanic ethnicity, the age standardized hypertension 

prevalence was highest among Black WRA (22.3%), followed by White WRA (14.4%), 

Hispanic WRA (9.0%), and Asian WRA (8.0%). Hypertension prevalence was significantly 

higher among Black WRA than all other race or Hispanic ethnicity groups (p<0.05).

Across all BMI categories, the highest age-standardized hypertension prevalence was among 

WRA who had obesity (24.2%), followed by those who were overweight (12.5%). Nearly 

a quarter (22.8%) of WRA who currently used tobacco products had hypertension versus 

13.7% of WRA who did not use tobacco (p<0.05). Almost half of WRA with diabetes had 

hypertension (43.7%), versus 13.3% of WRA without diabetes (p<0.05).

By region (Table 2), hypertension prevalence among WRA from the South (17.5%) was 

significantly higher than that of WRA from the Midwest (13.3%), Northeast (11.4%), or 

West (11.2%; p<0.05 for all comparisons). Among 40 included states, estimates ranged 

from a low of 13.7% in Massachusetts to a high of 36% in Alabama (Figure 2A). States 

with the lowest age-standardized hypertension estimates were concentrated in the Northeast 

region; states with the highest age-standardized hypertension estimates among WRA were 

concentrated in the South.

Comparing the crude percentages with controlled hypertension, almost 75.0% of WRA 

in the younger age group (18-34 years) had controlled hypertension, whereas 67.3% of 

WRA in the older age group (35-44 years) had controlled hypertension (Table 2). After 

age standardization, 71.9% of WRA with hypertension had controlled BP. Across race 
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and ethnic groups, age-standardized hypertension control ranged from 60.6% among Black 

WRA to 74.0% among White WRA and to 75.5% among Asian WRA. Black WRA had 

significantly lower hypertension control than White WRA (p<0.05). Hypertension control 

varied by BMI category, ranging from 68.6% among WRA with obesity to over 85% among 

those with healthy weight or underweight (p<0.05 for all comparisons except underweight 

versus healthy weight).

By region, the lowest hypertension control was observed in the South (69.8%, p<0.05 

for all comparisons). Figure 2B illustrates hypertension control among WRA from all 

included states. Hypertension control was lowest in the District of Columbia and Mississippi 

(<60%), whereas some Northeastern states (i.e., Pennsylvania, New Jersey, New York, 

Massachusetts, and New Hampshire) and Midwestern states (i.e., Minnesota, South Dakota, 

Iowa, and Colorado) had hypertension control ≥ 75%.

Overall, the prevalence of hypertension among WRA in NHANES was 8.0%, which 

was lower than the AEMR – U.S. data (14.5%). Upon assessing each component of 

the hypertension definition (Appendix Figure 1), using BP readings alone to identify 

hypertension showed similar prevalence among WRA in both data sets (3.6% in NHANES 

and 3.1% in the AEMR – U.S. data). However, when hypertension was defined by 

antihypertensive medication usage, the hypertension prevalence in NHANES (5.3%) was 

much lower than in the AEMR – U.S. data (12.1%). The age-standardized hypertension 

control estimates differed substantially between the 2 data sets: 49.7% (95% CI: 

41.2%-58.2%) in NHANES compared with 71.9% in the AEMR – U.S. data (Appendix 

Figure 2).

Discussion

Using a large-scale, nationwide, outpatient EHR database, this study estimated that over 1 

in 7 WRA had hypertension, among whom, one quarter had uncontrolled hypertension. 

Hypertension prevalence and control differences were observed by race or Hispanic 

ethnicity, with Black patients having the highest hypertension prevalence but the lowest 

proportion with control. Variation in hypertension prevalence and control among WRA was 

also observed across BMI strata as well as by state and region. In addition to providing 

the estimates of hypertension prevalence and control among WRA at the national level, 

this study provided the first state-level estimates of hypertension control. This study 

highlighted 2 benefits of using EHR data for hypertension surveillance. First, the rich 

clinical information (e.g., diagnoses, vital signs, and medications) from the EHR data 

allowed this study to identify hypertension on the basis of BP readings measured in a 

clinical setting rather than relying on survey participants’ recall or 1-day BP readings.18 

Second, state-level estimates were generated from the EHR data for 40 states, whereas 

traditional survey-based data cannot estimate hypertension control at the state level.

Geographic, demographic, and clinical patterns in hypertension prevalence and control were 

generally consistent between estimates identified by the ePhenotype from the AEMR – U.S. 

data32 and NHANES and other surveys. For example, regional patterns showing higher 

hypertension burden in the South were consistent with previous work.33 These geographic 
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variabilities in hypertension prevalence and control further justify the need for increasing 

hypertension prevention and control resources in jurisdictions with significant hypertension 

burdens, where local public health programs could offer more tailored strategies.

In addition, higher hypertension prevalence and lower control among Black WRA in the 

IQVIA data were similar to patterns documented in prior studies.1,2,34-36 Other studies 

have found that non-Hispanic Black women experience sharper increases in hypertension 

prevalence from early to mid-life than other racial and ethnic groups; hypertension 

prevalence among Black women increases from 3% among adolescents to 32% during 

their reproductive years.35,36 The observed racial disparities in hypertension prevalence 

and control among WRA could contribute to disparities in maternal morbidity and 

mortality and in CVD among Black women.37 Hypertension, alone or in combination with 

preeclampsia, can increase the risk of delivery or birth complications among non-Hispanic 

Black women, including caesarean delivery, preterm delivery (<37 weeks' gestation), lower 

birth weight, neonatal intensive care unit admission, and perinatal death.37-40 Hypertension 

was also less well controlled among non-Hispanic Black women than their White 

counterparts.41,42 Moreover, inequitable access to high-quality healthcare and other health-

promoting resources that result from systemic racism drive and exacerbate the inequities 

in hypertension prevention and control.43-45 Over time, those disparities among WRA may 

contribute to widening racial disparities in cardiovascular morbidity (e.g., about 1.7 hazard 

ratio of gestational hypertension and CVD among Black females versus White counterparts) 

and mortality (e.g., Black females had the second highest death rate [46.9 death per 100,000 

people] attributed to hypertension in 2020 than other race and sex groups).8,46-48

This study demonstrated higher hypertension prevalence among WRA (14.5% vs 8.0%) 

and hypertension control (71.9% vs 49.7%) in AEMR – U.S. than NHANES.2 The 

higher hypertension prevalence and control estimates among WRA from the AEMR – 

U.S. data may be due to differences in the study populations, case definitions, and other 

methodological differences associated with these 2 datasets. First, the AEMR – U.S. data 

were collected from patients receiving clinical care, whereas NHANES data were collected 

from the general U.S. population. As care-seeking individuals, patients in the AEMR – 

U.S. data had a higher likelihood of having chronic health conditions, such as hypertension, 

which required them to routinely visit healthcare providers. These individuals may differ 

from young and middle-aged adult women in the general U.S. population.49 They may also 

have had more access to health care than NHANES participants and may have had higher 

engagement in ongoing care.2,34,50 Both of these differences may have contributed to higher 

percentages of hypertension control among patients with hypertension in the AEMR – U.S. 

data than in NHANES. Second, data collection differences between the NHANES survey 

and the AEMR – U.S. data as well as differences in the criteria for assessing hypertension 

(using self-reported hypertension condition and control or BP readings from the MEC 

for NHANES; using diagnosis codes, BP readings on separate days, or antihypertensive 

medications for the AEMR – U.S. data) could have contributed to differences in apparent 

prevalence and control. For example, antihypertensive medication records from the AEMR 

– U.S. data may inflate hypertension prevalence estimates because WRA may have been 

taking antihypertensive medications for other purposes, such as heart failure.32 In addition, 

participation bias may underestimate hypertension prevalence in NHANES, if individuals 
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with complex health conditions did not participate in the survey or did not complete the 

physical examination in the MEC.51

Limitations

This study had limitations. First, as described earlier, the IQVIA AEMR – U.S. population 

is not representative of the entire WRA population in the U.S., and the extent to which 

these findings could be generalized to the entire WRA population is unknown.49,52 Second, 

incomplete race or Hispanic ethnicity (>20% unknown race) information in the EHR data 

may have introduced bias in generating estimates by race or Hispanic ethnicity in this study. 

Third, misclassification of hypertension could have occurred using IQVIA data. This could 

overestimate the hypertension prevalence among WRA. The selection process for the EHR-

based hypertension algorithm, including diagnosis codes, BP readings, and medications, has 

been described elsewhere and is consistent with other work.32,53

Conclusions

This study used national outpatient EHR data to report that hypertension prevalence affected 

1 in 7 WRA and that hypertension control was suboptimal with significant geographic 

variability in the U.S. Public health practitioners, healthcare systems, and clinicians could 

leverage EHR data to perform hypertension surveillance (e.g., the Multi-State EHR-Based 

Network for Disease Surveillance program), evaluate, and inform hypertension prevention 

and control programs (e.g., Million Hearts) for WRA across the nation.
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Figure 1. Study population creation flowchart
WRA, women of reproductive age.
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Figure 2. Age-standardized hypertension prevalence and age-standardized hypertension control 
by state; IQVIA AEMR – U.S. 2019 data.
Estimates could not be generated for states in grey owing to insufficient patient population 

(<1% women of reproductive age population of the state).

AEMR, Ambulatory Electronic Medical Records.
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