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Hypertension and contraceptive use among women of
child-bearing age in the United States from 2001
to 2018

Lara C. Kovella,b, Claire V. Meyerovitzc, Ekaterina Skaritanovc, Didem Ayturkd, Sharina D. Persond,
Tara Kumaraswamib, Stephen P. Jurascheke, and Tiffany A. Moore Simasb,d,f

Background: Hypertension (HTN) in pregnancy is a
leading cause of maternal mortality in the United States.
Contraception is widely used, and estrogen-based
combined hormonal forms are known to increase blood
pressure (BP). With nearly half of pregnancies unplanned
and many antihypertensive medications teratogenic,
appropriate contraception is critical in child-bearing age
women with HTN.

Methods: Using the National Health and Nutrition
Examination Surveys (NHANES) from 2001 to 2018, we
evaluated contraception and antihypertensive medication
use in women of child-bearing age (20–50 years). Women
who had undergone sterilization or menopause were
excluded. HTN was defined based on a self-reported
provider diagnosis and BP �130/80 mm Hg or
antihypertensive medication use. Contraception included
non-barrier methods (pills/patch/ring, injections, long-
acting reversible contraceptives) or consistent condom use.
Multivariable logistic regression was used to model the
odds of contraception use. Temporal trends in
contraception use were reported.

Results: Of the 8726 women, 12.4% had HTN with mean
age (standard error) 36.0 (0.3) years. In women with HTN,
9.2% used non-barrier contraception and 10.4% used
condoms only. Over half (52.7%) of women with HTN on
antihypertensive medications were taking medications
contraindicated in pregnancy, with no difference seen by
contraceptive status. In logistic regression models,
contraceptive use was lower in the older-aged women.
In women with HTN on non-barrier contraception,
combined hormonal contraceptive use declined, from
100% (2001–2006) to 81.4% (2013–2018, P<0.001).

Conclusions: Many women with self-reported HTN are
not using adequate contraception. Of the small proportion
on non-barrier contraceptives, the majority are using
estrogen-based, BP-raising methods.

Keywords: antihypertensive agents, contraception,
hypertension, National Health and Nutrition Examination
Surveys, pregnancy

Abbreviations: ACC, American College of Cardiology;
ACOG, American College of Obstetricians and
Gynecologists; AHA, American Heart Association; CDC,

Centers for Disease Control and Prevention; CHC,
combined hormonal contraceptives; DMPA, depot
medroxyprogesterone acetate; HTN, hypertension; IUD,
intra-uterine device; LARC, long-acting reversible
contraception; NCHS, National Center for Health Statistics
(NCHS); NHANES, National Health and Nutrition
Examination Survey; OB/GYN, obstetricians/gynecologists;
POP, progesterone-only pill; WHO, World Health
Organization

INTRODUCTION

H
ypertension (HTN) is a leading cause of morbidity
and mortality in women in the United States [1,2].
Healthy blood pressure (BP) before pregnancy is

important for short and long-term maternal and child
health, and reduces risk for preeclampsia, pregnancy loss,
premature birth, low-birth weight, and future obesity in
offspring [3–5]. The prevalence of HTN among women
aged 20–44 is 19% according to present guidelines, with
prevalence increasing with age [6]. Many first-line antihy-
pertensive medications that are safe for general use are
contraindicated in pregnancy [6]. Although exposure to
antihypertensives put fetal health at risk, HTN contributes
to increased risk of pregnancy-related complications and
cardiovascular disease long-term in mothers [1,2,6]. Nearly
40% of maternal deaths involve HTN, which increases risk
for heart failure, renal failure, and stroke [2,7]. Therefore, it
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is especially important that all women of reproductive age
with HTN use appropriate contraception when not
planning pregnancy.

A diagnosis of HTN impacts which contraceptive meth-
ods are recommended for women, according to the World
Health Organization (WHO) 2015 and Centers for Disease
Control and Prevention (CDC) 2016 Medical Eligibility
Criteria [8,9]. Combined hormonal contraceptives are not
recommended for women with adequately controlled HTN
or uncontrolled HTN. Combined hormonal contraceptives,
which contain both an estrogen and progestin, are associ-
ated with an increase in systolic blood pressure (SBP) up to
8mmHg as well as an increased risk of stroke, myocardial
infarction, and peripheral arterial disease [8,10,11]. To avoid
these risks, women with HTN are recommended to use
nonhormonal or progesterone-only methods of contracep-
tion such as pills, injections, or long-acting reversible con-
traceptives [10,12]. With many different methods available,
women with HTN still have multiple options for safe and
effective contraception.

Although rates of unintended pregnancy in the United
States are declining, 45% of pregnancies are still unintended
[13]. Adequate and appropriate contraception is necessary
to reduce the risk of potential harm to mother and child.
Among these risks is accidental fetal exposure to terato-
genic or harmful medications. For this reason, avoiding
treatment cascades and having appropriate contraception
in place are important. Antihypertensive medication choice
may have important repercussions for women of reproduc-
tive potential even when they are not actively planning
to conceive.

Using National Health and Nutrition Examination Survey
(NHANES) data from 2001 to 2018, we evaluated: con-
traceptive use in women of child-bearing age with and
without HTN, the appropriateness of these contraceptive
methods in the setting of HTN, and antihypertensive medi-
cation use in women of child-bearing age with HTN by
contraceptive status. We hypothesized there would be high
rates of women on antihypertensive medications contra-
indicated in pregnancy who were not using adequate or
recommended contraceptive methods.

METHODS

Study population
Questionnaire data was extracted from the National Health
and Nutrition Examination Survey (NHANES) dataset for
years 2001–2018. This data was collected by the National
Center for Health Statistics (NCHS) under the CDC [14]. All
procedures were approved by the NCHS Research Ethics
Review Board, and all participants provided written
informed consent [14]. The NHANES program selects
approximately 5000 participants for each 2-year cycle
who make up a representative sample of the United States
population. Interview and physical exams were conducted
as a part of this survey.

For the purposes of this study, we limited our scope to
women of child-bearing potential (ages 20–50) with
and without HTN. HTN was defined by self-report and an
elevated BP during the physical examination or a history of
antihypertensive medication use. In the mobile examination

center, participants had up to four consecutive BP measure-
ments taken after 5 min of seated rest. Blood pressure values
were averaged, excluding the first measurement for partic-
ipants who had more than one measurement taken. A
systolic blood pressure (SBP) of �130mmHg or a diastolic
blood pressure (DBP) of �80mmHg were considered
elevated, indicating HTN as defined by the American College
of Cardiology (ACC) and American Heart Association (AHA)
2017 HTN guidelines [6].

Survey participants who were menopausal or postmen-
opausal were deemed not to be of reproductive potential
and thus were excluded. Additionally, we excluded those
who reported a prior hysterectomy, tubal ligation, or
removal of both ovaries.

Covariates
Demographic information collected from participants
included age, race/ethnicity, and socioeconomic factors
such as education level, insurance coverage, and poverty
income ratio. Measured waist circumference and calculated
body mass index (BMI) from height and weight data were
also included. Smoking status was categorized as never,
former, or current. Participants who answered ‘no’ to the
question ‘have you smoked at least 100 cigarettes in your
entire life?’ were reported as never smokers. Report of
alcohol use in the dietary questionnaire resulted in classifi-
cation of current alcohol use. Diabetes and hyperlipidemia
were defined by a self-report of diabetes or high choles-
terol, respectively. Gravidity was based on number of prior
pregnancies, and parity number of live births.

Hypertension categories
Women with HTN were categorized further based on their
SBP and DBP taken during the NHANES physical examina-
tion. Women were categorized as having controlled or
uncontrolled HTN, with uncontrolled HTN further broken
down into elevated categories 1 and 2 (defined below).
Controlled HTN was defined as SBP <140 mmHg and DBP
<90mmHg. Participants with SBP �140 mmHg or DBP
�90mmHg were considered to have uncontrolled HTN.
Uncontrolled HTN was further divided into two groups
based on the WHO Medical Eligibility Criteria classification
in order to determine appropriateness of contraception:
elevated category 1: SBP 140–159 mmHg or DBP 90–
99mmHg and elevated category 2: SBP �160 mmHg or
DBP �100 mmHg.

Contraceptive categories and use
Methods of contraception were categorized as non-barrier
methods (combined hormonal contraceptives, progester-
one-only pills, depot medroxyprogesterone acetate
(DMPA), long-acting reversible contraception, or other)
or barrier (condom only). Combined hormonal contracep-
tives included combined oral contraceptive pills, the patch,
and the vaginal ring, while the progesterone-only pill
included norgestrel and norethindrone pills. Long-acting
reversible contraception included etonogestrel and
levonorgestrel releasing devices such as implants and
levonorgestrel-releasing intrauterine devices (IUDs). ‘Other’
contraceptives were not defined further by NHANES.

Hypertension and contraceptive use 2001–2018
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Condom use was defined based on an affirmative response
to never having sex without a condom in the past month
(surveys 2001–2004) or within the past year (surveys 2005–
2016). Less consistent condom use was not considered
a reliable method of contraception. Copper intrauterine
devices were not specifically categorized in the NHANES
surveys.

Medication use was determined through self-report of
prescription medication use in the 30 days prior to their
interview. Medication names were recorded directly from
the container or from the participant’s verbal account if no
container was available. The main reason for use of each
medication was recorded, with up to three reason codes
per drug.

Women were classified as using contraception if they
reported contraceptive medication use and a reason for use
as: long-term (current) use of hormonal contraceptives,
excessive, frequent and irregular menstruation; abnormal
uterine and vaginal bleeding; or pain and other conditions
associated with female genital organs and menstrual cycle.
All indications were included since medication doses do not
vary by indication and are effective for contraception. Any
contraception was defined by current reported use of any
contraceptive medication (including other) or consistent
condom use.

High-risk contraceptive use was determined based
on the WHO and CDC Medical Eligibility Criteria for con-
traceptive use [8,9]. Of the categories 1–4, categories 1 and
2 (low-risk) indicate acceptable use, and categories 3 and 4
(high-risk) are reserved for generally unacceptable use of
the contraceptive as the risks mostly or entirely outweigh
the potential benefits [8,15]. Based on the WHO and
CDC, the progesterone-only pill and long-acting reversible
contraception are considered acceptable for any blood
pressure (Table 1, Supplemental Digital Content, http://
links.lww.com/HJH/B838). Combined hormonal contra-
ceptives are not recommended with controlled or uncon-
trolled HTN (as category 3 or 4) and DMPA is not
recommended (as category 3) for women with Elevated
category 2 [8,15].

Antihypertensive medication categories and
use
Women also reported on prescription medications used
for HTN. Medications were categorized according to the
Multum Lexicon therapeutic category as beta blockers, ACE
(angiotensin converting enzyme) inhibitors, angiotensin
receptor blockers (ARB), calcium channel blockers, anti-
adrenergics (including methyldopa), diuretics, or mineral-
ocorticoid receptor blockers. Multidrug regimens include
combinations of two drug classes or more. Medications
not recommended in pregnancy include ACE inhibitors,
ARBs, renin inhibitors, mineralocorticoid receptor antago-
nists, and atenolol [2,6]. Current first-line antihypertensive
medications for pregnant women include methyldopa,
nifedipine, and labetalol [2,6].

Statistical analysis
All analyses were performed using the sample weights,
primary sampling units, and strata recommended by the

NCHS to account for the NHANES complex sampling
design. Standard errors were determined for all metrics
using the Taylor series (linearization) method. Demo-
graphic variables and antihypertensive medications were
compared between women with self-reported HTN not on
contraception (reference) and those on any contraception
using Wald chi-square. Multivariable logistic regression was
used to model the odds of any contraceptive use. The
logistic regression model was adjusted for age, race/ethnic-
ity, education, poverty income ratio, and comorbid disease.
Temporal trends in contraceptive use were reported for
non-barrier contraception methods (condom use excluded)
with P-trend reported over 6-year periods using Fisher’s
exact test. Analyses were performed with Statistical Analysis
System software (v.9.4; SAS Institute, Cary, North Carolina,
USA). The significance level was set at P< 0.05, and all test
hypotheses were two-sided.

RESULTS

Population characteristics
Of the 8726 women of child-bearing age included, the
mean age (standard error) was 32.5 (0.1) years, 13.2% were
non-Hispanic Black, and 17.6% were Hispanic (Table 1).
The prevalence of self-reported HTN in women of child-
bearing age was 12.4% with a mean age of 36.0 (0.3) years.
The mean BMI of those with HTN was 33.3 (0.28) kg/m2

with mean waist circumference 104.3 cm (0.65). Of women
with HTN, 8.5% had been told by a healthcare provider that
they had diabetes, compared to 2.8% of all women of child-
bearing age (Table 2). Compared to women with HTN not
using contraception, women with HTN using any contra-
ception were younger (mean age 34.8 (0.5) years vs. 36.3
(0.3) years) with more education beyond high school
(68.1% vs. 57.3%). No difference was seen by contraceptive
status in race/ethnicity, poverty-income ratio, insurance
coverage, or co-morbidities.

Contraceptive and antihypertensive medication
use
The majority (80.4%) of women with self-reported HTN
reported no contraceptive use, while 8.5% used combined
hormonal contraceptives or the progesterone-only pill,
0.53% long-acting reversible contraception, and 0.25%
DMPA (Table 3 and Fig. 1). An additional 10.4% of women
with HTN reported condom use only, which accounted for
53.1% of those on any contraception. In women of child-
bearing age with HTN using any contraception, 40.3% were
on combined hormonal contraceptives, which are known
to raise BP and are high-risk based on their HTN diagnosis.
Of the women with HTN on antihypertensive medications,
only 10.7% were on first-line medication for pregnancy and
55.3% were taking antihypertensive medications contra-
indicated in pregnancy. Of the women with HTN on anti-
hypertensive medications and not on contraception, 53.7%
were taking antihypertensive medications contraindicated
in pregnancy. No difference in antihypertensive medication
use (first-line or contraindicated medications) was seen by
contraceptive status. Overall, the rates of controlled HTN
and uncontrolled HTN (elevated categories 1 and 2) were
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similar between women not on contraception to those on
any contraception (Table 3).

In logistic regression models, we found that any con-
traceptive use was lower in the older age groups [30–
39 years: odds ratio (OR) 0.58, 95% confidence interval

(CI) 0.37–1.0; 40–50 years: OR 0.51, 95% CI 0.27–0.97]
when compared to age 20–29 years (Fig. 2). There was
no significant difference seen in any contraceptive use by
race/ethnicity, poverty-income ratio, insurance coverage,
or co-morbidity. When evaluating women with HTN on

TABLE 1. Demographic characteristics of all women and women with hypertension of child-bearing age from NHANES 2001–2018a

Women with HTN

All women
(N¼8726)

Women with HTN
(N¼1172)

No contraception
(N¼932)

Any contraception
(N¼240)b

U.S. population 50 683 415 6 309 995 5 071 667 1 238 328

Age (years) 32.5 (0.1) 36.0 (0.3) 36.3 (0.3) 34.8 (0.5)y

20–29 39.3% 21.4% 19.9% 27.0%

30–39 37.3% 40.6% 40.6% 40.5%

40–50 23.4% 38.0% 39.5% 32.5%

Race/ethnicity
Mexican American 10.7% 9.2% 8.3% 13.0%

Other Hispanic 6.9% 5.7% 5.7% 5.9%

Non-Hispanic White 61.1% 56.2% 56.9% 53.3%

Non-Hispanic Black 13.2% 22.4% 22.4% 22.1%

Other 8.1% 6.5% 6.7% 5.6%

Education level
High school or less 33.5% 40.6% 42.7% 31.9%y

Beyond High school 66.5% 59.4% 57.3% 68.1%

Insurance coverage
Private insurance 60.6% 54.3% 52.7% 60.9%

Medicare 0.5% 1.4% 1.0% 3.1%

Medicaid/CHIP 10.0% 15.6% 16.6% 11.5%

Poverty income ratio
�1.85 38.7% 45.4% 45.8% 43.8%

>1.85 61.3% 54.6% 54.1% 56.2%

CHIP, Children’s Health Insurance Program; HTN, hypertension; NHANES, National Health and Nutrition Examination Surveys.
aData are reported as mean percentage of subjects or mean (SE) number of indicated units and weighted based on the complex NHANES sampling strategy.
bAny contraception: current reported use of any nonbarrier contraception or consistent condom use, defined by never having sex without a condom in the past month (2001–2004) or
past year (2005–2016).
yP< 0.05; reference group – women with HTN on no contraception.

TABLE 2. Anthropometrics, comorbid habits/diseases, and obstetric history in all women and women with hypertension of child-bearing
age from NHANES 2001–2018a

All women
(N¼8726)

Women with HTN
(N¼1172)

Women with HTN

No contraception (N¼932) Any contraception (N¼240)b

BMI (kg/m2) 28.4 (0.1) 33.3 (0.3) 33.5 (0.3) 32.3 (0.5)

Waist circumference (cm) 92.9 (0.3) 104.3 (0.7) 104.7 (0.7) 102.5 (1.1)

Current alcohol 26.7% 23.6% 22.3% 29.0%

>1 drink/day 12.6% 12.4% 12.3% 12.5%

Smoking
Never 64.8% 54.5% 53.4% 58.7%

Former 13.1% 16.0% 15.5% 18.1%

Current 22.1% 29.5% 31.1% 23.2%

Never been pregnant 31.8% 19.9% 17.7% 28.0%y

Gravidity 2.8 (0.03) 3.2 (0.08) 3.2 (0.08) 3.2 (0.2)

Parity
0 33.7% 21.4% 32.4% 25.7%

1 16.9% 20.2% 20.4% 19.5%

�2 39.8% 49.2% 50.0% 46.1%

Hyperlipidemiaz 24.7% 32.8% 32.7% 33.7%

Diabetes 2.8% 8.5% 8.4% 8.7%

Obesity (BMI � 30) 36.7% 62.1% 62.5% 60.4%

CVD# 1.5% 6.3% 6.7% 4.6%

BMI, body mass index; CVD, cardiovascular disease; HTN, hypertension; NHANES, National Health and Nutrition Examination Surveys.
aData are reported as mean percentage of subjects or mean (SE) number of indicated units and weighted based on the complex NHANES sampling strategy.
bAny contraception: current reported use of any non-barrier contraception or consistent condom use, defined by never having sex without a condom in the past month (2001–2004) or
past year (2003–2016).
yP< 0.05; reference group – women with HTN on no contraception.
z>25% missing data.
#CVD was defined by prior stroke, congestive heart failure, and coronary artery disease.
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combined hormonal contraceptives, 53.8% were taking
an antihypertensive medication and 87.9% had controlled
HTN (Table 4). In women with HTN on the progesterone-
only pill, 81.2% were taking an antihypertensive medication
and 88.5% had controlled HTN. None of the women using
DMPA or long-acting reversible contraception had
uncontrolled HTN.

Temporal trends in contraception use
In women with HTN on non-barrier contraception, com-
bined hormonal contraceptive use declined from 100%
(2001–2006) to 81.4% (2013–2018, P< 0.001) (Table 5).
Rates of progesterone-only pill and long-acting reversible
contraception use increased from 0% (2001–2006) to 9.2%
and 8.4% (2011–2018), respectively. High-risk contracep-
tion based on HTN status and BP control (WHO and CDC
category 3 or 4) declined in this population, from 100%
(2001–2006) to 81.3% (2013–2018, P< 0.001). In all
women of child-bearing age on non-barrier contraception,
DMPA use declined (5.5% (2001–2006) to 1.2% (2013–
2018), P< 0.01) and long-acting reversible contraception

use increased (0% (2001–2006) to 6.8% (2013–2018),
P< 0.01) (Table 2, Supplemental Digital Content, http://
links.lww.com/HJH/B839). There was also a trend toward
declining combined hormonal contraception use from 92%
(2001–2006) to 85% (2013–2018, P¼ 0.056) in all women of
child-bearing age.

DISCUSSION
We undertook this study of HTN in U.S. women of child-
bearing age to investigate contraceptive use in those with
and without HTN, to determine rates of high- and low-risk
contraceptive use, and to characterize antihypertensive
medication use. Our principal findings are that in women
of child-bearing age with HTN: rates of contraceptive
use are low at <20% with approximately half of that
accounted for by condom use only, combined hormonal
contraception use is high despite WHO/CDC guidance
against using them, and antihypertensive medications
contraindicated in pregnancy are commonly used in those
not on contraception.

TABLE 3. Contraceptive use, antihypertensive medication use, and blood pressure control in women with hypertension of child-bearing
age from NHANES 2001–2018a

Women with HTN
(N¼1172)

Women with HTN

No contraception (N¼932) Any contraception (N¼240)b

Contraceptive use
Non-barrier contraception 9.2% – 46.9%

Combined hormonal contraception 7.9% – 40.3%

Progesterone-only pills 0.6% – 2.6%

DMPA 0.25% – 1.3%

Long-acting reversible contraceptives 0.53% – 2.7%

Other contraception – – 0%

Condom use only 10.4% – 53.1%

No contraceptive use 80.4% 100% –

High-risk contraception for HTN/BP controlc 8.0% – 40.3%

Anti-hypertensive medication use
Any antihypertensive prescription 63.3% 63.3% 63.3%

Beta blocker
Atenolol 3.2% 3.1% 3.5%

Labetalol 1.2% 1.2% 1.2%

Diuretic 17.5% 17.5% 17.3%

ACE inhibitors/ARB 25.9% 25.3% 28.7%

Calcium channel blockers 8.5% 9.1% 6.4%

Nifedipine 0.96% 1.2% –

Methyldopa 0.41% 0.51% –

Mineralocorticoid receptor antagonists 1.4% 1.6% 0.63%

First-line for pregnancyd 6.8% 7.4% 4.1%

Contraindicated in pregnancye 35.0% 34.0% 37.4%

BP control
Systolic BP (mmHg) 123.1 (0.5) 123.1 (0.5) 123.0 (1.0)

Diastolic BP (mmHg) 75.3 (0.4) 75.2 (0.5) 75.4 (0.9)

Controlled HTNf 84.4% 84.6% 83.7%

Elevated category 1f 13.0% 13.1% 13.0%

Elevated category 2f 3.8% 3.6% 4.6%

ACE inhibitors/ARB, angiotensin converting enzyme inhibitors/angiotensin receptor blockers; BP, blood pressure; DMPA, depot medroxyprogesterone acetate; HTN, hypertension;
NHANES, National Health and Nutrition Examination Surveys.
aData are reported as mean percentage of subjects or mean (SE) number of indicated units. Pairwise comparisons made with reference group no contraception, with no significant
differences seen
bAny contraception: current reported use of any non-barrier contraception or consistent condom use, defined by never having sex without a condom in the past month (2001–2004) or
past year (2003–2016).
cWHO and CDC category 3 or 4, combined hormonal contraceptives at all levels of BP and DMPA for women with elevated category 2, SBP �160 mmHg or DBP �100 mmHg.
dLabetalol, Nifedipine, Methyldopa.
eAtenolol, ACE inhibitor/ARB, mineralocorticoid receptor antagonists.
fControlled HTN: SBP<140 mmHg and DBP<90 mmHg; elevated category 1: SBP 140–159 mmHg or DBP 90–99 mmHg; elevated category 2: SBP �160 mmHg or DBP �100 mmHg.
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We observed low rates of contraceptive use among
women with HTN. Couples engaging in sexual intercourse
who do not use any method of contraception have �85%
chance of experiencing a pregnancy over 1 year [16].

Fecundability, or the probability of becoming pregnant
during one menstrual cycle, decreases gradually beginning
at age 32 and more rapidly after age 37 while rates of
aneuploidy and spontaneous abortion rise [17]. Although
women’s fertility peaks in their 20s, women deliver their last
child at an average age of 41 (range 23–51) and birth rates
in women aged 40–44 have risen since 1982 [18,19]. Despite
rising infertility with age, studies suggest 67% of women
over age 40 remain fertile with �60% chance of experienc-
ing a pregnancy over the course of 1 year [17,18]. There are
few studies examining fertility rates in women with HTN,
though the EAGeR trial showed that preconception BP was
associated with increased risk of pregnancy loss but not
with live births in a cohort with prior pregnancy losses [3].

Over half of women with HTN using contraception
reported using condoms as their primary method of con-
traception, despite data suggesting that they are a relatively
ineffective method [20]. Condom use results in 18–28%
failure rate within the first year of use [16,21]. Combined
hormonal contraceptives or the progesterone-only pill typ-
ical use results in 9% failure rates over 1 year, though perfect
use leads to failure rates of 0.3%. With little or no opportu-
nity for user error, long-acting reversible contraception
offers the lowest failure rate (0.05–0.8%), with similar
effectiveness to sterilization, and high rates of continuation
at 1 year (78–84%) [16].

Based on WHO and CDC guidance, our study found
elevated rates (over 40%) of high-risk/BP-raising con-
traceptive methods in women with HTN using contracep-
tion. This was surprising given the relative availability of
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Other

BMI ≥ 30

PIR 1-1.85

PIR > 1.85

Diabetes

Cardiovascular Disease

Alcohol Use

Non-Private Insurance

Current Smoking

0 1 2 3

OR and 95% CI

FIGURE 2 Adjusted odds of any contraceptive use among women of child-bearing
age with hypertension from NHANES, 2001–2018. Logistic regression model
adjusted for age, race/ethnicity, education, poverty income ratio, and comorbid
disease. Reference groups for exposure variables include age 20–29, race – non-
Hispanic White (compared to Mexican American, non-Hispanic Black, other His-
panic, and other race), education level � high school, private insurance, poverty
income ratio (PIR) �1 (compared to 1< PIR�1.85 and PIR>1.85), never smoker
(compared to current and former smoking), no alcohol, body mass index (BMI)
<30 kg/m2, no diabetes mellitus, and no cardiovascular disease. Cardiovascular
disease was defined by prior stroke, congestive heart failure, and coronary artery
disease. NHANES, National Health and Nutrition Examination Surveys.
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other safe and effective contraceptive methods. Because of
the association between combined hormonal contracep-
tives and increased SBP, stroke, myocardial infarction, and
peripheral arterial disease, these medications are not rec-
ommended for women with HTN, no matter the level of BP
control [8–11,22]. The increased risk for myocardial infarc-
tion and stroke has also been seen in women with HTN
using lower estrogen/progesterone doses [22]. In the
Nurses’ Health Study of women free of HTN at baseline,
multivariate logistic regression models showed that current
combined hormonal contraceptives use was associated
with an increased risk of HTN (relative risk (RR) 1.8
[1.5–2.3]) compared to women who never used them in
the 4 years of follow up [23]. Despite the WHO and CDC
recommendations, the American College of Obstetricians
and Gynecologists (ACOG) guidelines suggest that women
with BP below 140/90 mmHg may use any type of hor-
monal contraception and the ACC/AHA 2017 HTN guide-
lines support low-dose estrogen-containing agents for
women with HTN [6,24]. Additionally, the European Society
of Cardiology and European Society of Hypertension 2018
HTN guidelines suggest consideration of risks and benefits
for each individual patient, with close monitoring of BP in
follow-up and discontinuation of combined hormonal con-
traception to improve BP control [25]. Discordant guidance
from professional societies is likely contributing to these
high rates of high-risk contraception use. Given the
increased risk for elevated BP, stroke, and myocardial
infarction, future guidelines might consider women with
a diagnosis of HTN, no matter their BP, as ineligible for
combined hormonal contraceptives.

Recommended contraceptive methods for women with
HTN include the progesterone-only pill, DMPA (if BP<160/
100mmHg), and long-acting reversible contraception.

According to a systematic review and meta-analysis, proges-
terone-only pill and DMPA users had no change in BP,
myocardial infarction, or stroke compared to nonusers
[26]. One concern with DMPA, an injectable progesterone,
is the potential increased risk in venous thromboembolism
and weight gain, though studies reporting these associations
have been mixed and observational only [26–29]. Progester-
one-only pills and DMPA may be preferred for women with
HTN who want to avoid an implantation procedure inevita-
ble with long-acting reversible contraceptives. However, the
progesterone-only pill requires stricter adherence than com-
bined hormonal contraceptives to maintain its efficacy. From
the patient perspective, barriers to long-acting reversible
contraception use include women’s perceptions about the
risks, impact on fertility, cost, and the need for clinicians to
discontinue other methods [30,31]. From 2017 to 2019, com-
binedhormonal contraceptives (14%)and long-acting revers-
ible contraception (10.4%) were the most common
contraceptive methods [32]. In the CHOICE project of
>9000 women of child-bearing age, 75% of women chose
long-acting reversible contraception when the contraceptive
method was provided at no cost and providers used shared
decisionmaking [33].Guidance from theAmericanCollegeof
Cardiology suggests long-acting reversible contraception as
the bestmethod based on safety and efficacy for women with
cardiovascular disease or its risk factors, such as HTN [21].

Along with high rates of non-contracepting and high-risk
contraception, over half of women of child-bearing age with
HTN on antihypertensive medications are currently on med-
ications that are contraindicated in pregnancy. In pregnancy,
first-line antihypertensivemedications aremethyldopa, labe-
talol, and nifedipine [34]. ACE inhibitors and angiotensin
receptor blockers (ARBs) are contraindicated due to risk
of congenital malformations, while spironolactone is not

TABLE 4. Antihypertensive medication use and BP control in women with hypertension by type of non-barrier contraceptiona

Combined hormonal
contraception (N¼67)

Progesterone-only
pill (N¼9)

DMPA
(N¼4)

Long-acting reversible
contraception (N¼3)

U.S. population 498 742 32 256 16 257 33 668

Any antihypertensive prescription 53.8% 81.2% 66.1% 47.1%

First-line antihypertensive for pregnancy 3.4% 0% 16.9% 0%

Controlled HTNb 87.9% 88.5% 100% 100%

Elevated category 1b 6.5% 11.5% 0% 0%

Elevated category 2b 5.5% 0% 0% 0%

DMPA, depot medroxyprogesterone acetate; HTN, hypertension; NHANES, National Health and Nutrition Examination Surveys.
aData are reported as mean percentage of subjects and weighted based on the complex NHANES sampling strategy.
bControlled HTN: SBP<140 mmHg and DBP<90 mmHg; elevated category 1: SBP 140–159 mmHg or DBP 90–99 mmHg; elevated category 2: SBP �160 mmHg or DBP �100 mmHg.

TABLE 5. Temporal trends in contraceptive use among women with hypertension on non-barrier contraception (excluding condom use),
by 6-year periods from 2001 to 2018a

2001–2006 (N¼19) 2007–2012 (N¼21) 2013–2018 (N¼43) P-trendb

U.S. population 159 906 146 842 274 175

Combined hormonal contraception 100% 78.8% 81.4% <0.001

Progesterone-only pills 0% 4.7% 9.2% 0.02

DMPA 0% 9.2% 1.0% 0.01

Long-acting reversible contraception 0% 7.3% 8.4% <0.01

High-risk contraception for HTN/BP controlc 100% 78.8% 81.3% <0.001

BP, blood pressure; DMPA, depot medroxyprogesterone acetate; HTN, hypertension; NHANES, National Health and Nutrition Examination Surveys.
aData are reported as mean percentage of subjects and weighted based on the complex NHANES sampling strategy.
bTrends compared across 6-year intervals from 2001 to 2018, P-trend (unweighted, not adjusted for age and race) determined with Fisher’s exact test.
cWHO and CDC category 3 or 4, combined hormonal contraceptives at all levels of BP and DMPA for women with elevated category 2, SBP �160 mmHg or DBP �100 mmHg.
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recommended because of antiandrogenic effects on fetal
development [34–36]. Exposure to ACE inhibitors in solely
the first trimester of pregnancy has been associated with an
increased risk of cardiovascular and central nervous system
malformations in infants compared to infants born to women
who took no antihypertensive medications during preg-
nancy [35]. Considering nearly half of pregnancies are unin-
tended, antihypertensive medication choice is of critical
importance in women of child-bearing age and should
be guided by the type and efficacy of contraception or
lack thereof.

The responsibility to provide women of child-bearing
age with HTN with safe and effective birth control is shared
among providers of varying specialties. Of women of child-
bearing age seen by a healthcare provider in the office
setting, 42.6% were seen by family medicine only while
28.6% were seen solely by an OB/GYN provider [37]. In
1997–1998, 66.4% of women were prescribed contracep-
tion by OB/GYN provider, 20.5% by a family medicine
provider, and 10.5% by an internal medicine provider [38].
Recent data identifies nonpregnant women of child-bearing
age as most likely to obtain contraceptive or preconception
services from an OB/GYN provider, followed by generalist
(family or internal medicine) and pediatric providers [39]. It
is critical for providers across these specialties to be familiar
with contraceptive options based on chronic conditions
and to be prepared to discuss their importance, risks, and
contraindications. With one in four women of child-bearing
age not having annual follow-up, many may not have the
opportunity to review their medications before becoming
pregnant [37]. With a new diagnosis of HTN and with any
change in contraception, providers should review the
appropriateness of contraception based on HTN and BP
control along with the teratogenicity of antihypertensive
medications. In addition, providers and patients should
engage in shared-decision making and consider the
patient’s reproductive goals when prescribing antihyper-
tensives and contraceptives. Such decisions are highly
individualized and often made within the context of insur-
ance status, healthcare access, lifestyle risk factors and
comorbid health conditions. Within a collaborative con-
traceptive choice discussion, providers have an invaluable
role in ensuring patients understand the risks and benefits
of medications in their individual circumstances.

Our study suggests that further public health efforts are
needed to educate on the safety, efficacy, and other bene-
ficial adverse effects of non-barrier contraception vs. other
methods. Our research also points to several opportunities
for clearer guidelines on family planning and HTN man-
agement by providers. With low-risk and effective forms of
contraception now more widely available for women with
HTN, future research should focus on understanding the
high utilization of combined hormonal contraceptives
among women with HTN.

The present study has several limitations. Adherence to
medications was not collected in NHANES surveys. There-
fore, we cannot say how consistently some methods (con-
doms, pills) were being used. We also do not know how
many of the respondents were seeking pregnancy and we
do not have information on frequency of sexual activity.
Alternative methods of contraception not discussed (e.g.,

fertility awareness, spermicides, withdrawal) were not
included in this study. Women who had undergone surgical
sterilization procedures were excluded, but the NHANES
surveys did not collect data on sterilization of male partners.
Data that captured sexual orientation of romantic partners
(heterosexual vs. same sex encounters) was not available
for all years and thus not explored in this analysis. Condom
use that was not consistent (>50% use, <50% use) was not
included as condoms are not effective when used incon-
sistently. The copper IUD was not listed as a separate
method of contraception but included under ‘Other’ cate-
gory. However, the levonorgestrel IUD is more popular
than the copper IUD (with �75% of women choosing
levonorgestrel compared to 25% copper) [33,40]. Finally,
information regarding the contraceptive choice process
was not available in the NHANES dataset. Therefore, we
cannot say if the prevalence of high-risk contraceptive
and antihypertensive medication use originates from
provider recommendations, patient preference, or shared-
decision making.

The present study also has multiple strengths. The
NHANES recruitment methods capture a study population
that is representative of the national population, allowing
the results of this study to be generalized to women of child-
bearing age in the United States. The large sample size of
8726 women (1172 with hypertension) increases the accu-
racy of our results. Utilization of consistent questionnaire
data over an 18-year range allowed us to examine trends
over time.

In conclusion, the majority of women with HTN are not
using adequate or recommended contraception and many
are using antihypertensive medications not recommended
in pregnancy. Further efforts are needed to guide public
health efforts, insurance reform, and practice/provider level
changes to improve contraceptive prescribing and shared-
decision-making in women of child-bearing age with HTN.
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