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Provision of Family Planning to Women With
Cardiovascular Risk Factors
Shivani M. Reddy, MD, Ambili Ramachandran, MD, MS, Howard Cabral, PhD, MPH,
and Lewis Kazis, ScD

Background: Cardiovascular risk factors (CVRFs) in reproductive-aged women can lead to pregnancy
complications and fetal anomalies.

Methods: We performed a cross-sectional analysis using data from the National Ambulatory Medical
Care Survey, 2009–2010. The study sample included visits by reproductive-aged women with CVRFs
diabetes, hypertension, hyperlipidemia, obesity, or tobacco use. The comparison group was visits by
reproductive-aged women with no chronic disease. Family planning action was defined as counseling,
medication, or procedure.

Results: Among an estimated 223,407,070 ambulatory visits, 30.8% were associated with at least 1
CVRF, and 17.2% had at least 1 family planning action. There was no increased frequency of family plan-
ning for visits by women with CVRFs compared with those with no chronic disease (17.4% vs 17.1%,
respectively). In the multivariable model, the odds ratio (OR) of a woman with a CVRF receiving family
planning was 1.2 (95% confidence interval [CI], 0.9–1.5). Visits for preventive care (OR, 2.3; 95% CI,
1.8–3.1), as well as gynecologic and sexual health care (OR, 2.6; 95% CI, 1.9–3.7), were significantly
associated with increased odds of family planning.

Conclusion: There are low rates of family planning during visits by reproductive-aged women over-
all, with no significant difference for visits by women with CVRFs. Comprehensive preventive visits in
primary care may especially benefit women of reproductive age with CVRFs, reducing the risk of poor
pregnancy outcomes. (J Am Board Fam Med 2015;28:105–114.)
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For women of reproductive age, cardiovascular risk
factors (CVRFs) carry an immediate risk of com-
plicated pregnancies and poor fetal outcomes.
Health care providers and policymakers often
frame CVRFs in terms of their long-term sequelae—
heart disease and stroke—which are the leading
causes of death in the United States.1 Women with
untreated risk factors such as obesity, diabetes, hy-

pertension, hyperlipidemia, and tobacco use, how-
ever, may have associated pregnancy complications
such as preeclampsia, preterm birth, and miscar-
riage.2–4 Moreover, approximately 6% of pregnan-
cies are potentially exposed to teratogenic medica-
tions,5 and women with diseases such as diabetes
and hyperlipidemia are more likely to be prescribed
teratogens such as angiotensin-converting enzyme-
inhibitors or statins.6,7 As the prevalence of CVRFs
and the use of such medications in younger patients
increases,8–10 the provision of preconception coun-
seling, including family planning, becomes increas-
ingly important to promote healthy pregnancies in
these patients.

Despite the importance of careful timing to op-
timize the pregnancies of women with CVRFs,11

previous research suggests low rates of family plan-
ning for women with specific CVRFs. In cross-
sectional and cohort studies, women with diabetes
are less likely to receive contraceptive counseling
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compared with nondiabetic women of reproductive
age.12,13 Overweight or obese women are more
likely to use sterilization methods rather than re-
versible forms of contraception;14 although steril-
ization is highly effective, the tendency to use this
method among overweight or obese women may
reflect inadequate counseling about alternative ef-
ficacious family planning therapies or provider con-
cerns about the decreased efficacy of hormonal
contraceptives.15,16

Low rates of family planning for women with
CVRFs may not be unique to this clinical sub-
group; almost half of all pregnancies in the United
States are unintended, and family planning counsel-
ing is estimated to occur during only about 11.5% of
office visits for women of reproductive age.12,17

Although there are guidelines for the safe and
effective use of contraception in women with spe-
cific medical conditions,18 less is known about cur-
rent rates of family planning provision to women
with these risk factors.19 The purpose of this study
is to describe the frequency of provider-reported
family planning actions during visits with repro-
ductive-aged women diagnosed with CVRFs com-
pared with women with no chronic diseases. In
addition, we aim to explore which patient, visit, and
practice factors may mediate the association of a
patient’s health status and receipt of family plan-
ning. There is limited research on the content of
visits of women with CVRFs—whether these
women receive more family planning in recogni-
tion of their increased risk for pregnancy compli-
cations or if their visits are dominated by chronic
disease management—to make an a priori hypoth-
esis about the direction of the association. Thus we
hypothesize that the frequency of provider-re-
ported family planning actions is simply different
for women diagnosed with CVRFs, with the aim of
assessing the direction of association.

Methods
Data Source
We used data from the National Ambulatory Med-
ical Care Survey (NAMCS) for the combined years
of 2009 to 2010 to examine the relationship be-
tween CVRFs and family planning. NAMCS is an
annual survey conducted by the National Center
for Health Statistics (NCHS) within the Centers
for Disease Control and Prevention.20 Participat-
ing physicians must not be employed by the federal

government and must provide care in an office-
based setting.21

NAMCS uses a multistage probability design,22

consisting of geographic entities of primary sam-
pling units, a probability sample of practicing phy-
sicians selected from the master files of the Amer-
ican Medical Association and the American
Osteopathic Association, and a probability sample
of patient visits from sample practices. Survey
forms are intended to be completed by physicians
and clinic personnel, and physicians receive train-
ing by survey field members before participation.
Participating physicians are assigned 1 of the 52
weeks in the given survey year, and a systematic
random sample of visits from the assigned week is
then selected.23 Each physician’s sampling interval
is designed to obtain about 30 patient records from
each reporting week; thus large practices may have
as few as 20% of visits sampled, whereas small
practices may have 100% of visits sampled.24 For
the 2010 NAMCS sample, the unweighted re-
sponse rates was 58.3%.24 Analysis is based on the
sampling unit of the physician–patient visit. The
Boston University Medical Center Institutional
Review Board reviewed and approved this study.

Inclusion and Exclusion Criteria
Our sample included visits by nonpregnant female
patients between the ages of 14 and 45 with CVRFs
or no other chronic diseases (Figure 1). Pregnant
women were excluded using the NAMCS Reason
for Visit codes and International Classification of Dis-
eases, Ninth Revision (ICD-9), diagnosis codes for
pregnancy and its complications (63.0 to 67.6 and
V22-V24). Women with chronic conditions other
than the CVRFs of interest, including cancer, isch-
emic heart disease, cerebrovascular disease, conges-
tive heart failure, asthma, chronic obstructive lung
disease, chronic renal failure, depression and other
mental health diagnoses, chronic infections such as
human immunodeficiency virus, arthritis, and os-
teoporosis, were also excluded. Reproductive-aged
women with a higher burden of illness compared
with the general population may have a different
frequency of family planning than women with no
chronic disease. Visits with these women were ex-
cluded from the analysis sample to provide a re-
fined comparison to the exposure group. In addi-
tion, visits in which Medicare was identified as the
insurance type were excluded, with the reasoning
that reproductive-aged women who qualify for
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Medicare have comorbidities that would also affect
the frequency of family planning actions.

Exposure/Independent Variable
Our CVRFs of interest included diabetes mellitus,
hypertension, hyperlipidemia, obesity, and tobacco
use. We captured these conditions with corre-
sponding NAMCS Reason for Visit codes and
ICD-9 diagnosis codes (250, 401, 272, 278, 3051-),
calculated body mass index �30 kg/m2, indicated
current tobacco use status under “Patient Informa-
tion” and chronic disease status under “Provider’s
Diagnosis For This Visit” on the patient record
form. The independent variable was dichotomized
as “visit with any cardiovascular risk factor” or
“visit with no chronic disease.”

Outcome/Dependent Variable
Family planning was defined by counseling and/or
treatment. We identified family planning by 5 pos-
sible criteria: NAMCS Reason for Visit Code;
ICD-9 diagnosis code (V25, V26, V45); ICD-9
procedure codes for intrauterine devices, subder-
mal implants, and sterilization procedures (66.2 to
66.3, 669.7); counseling for family planning or con-
traception indicated under “Health Education”;
and contraceptive medications. Contraceptive medi-
cations could be newly prescribed or continued med-

ications and included oral contraceptive pills, emer-
gency contraception, transdermal patches, vaginal
rings, and injectable contraceptives. Existing intra-
uterine systems are not part of the NAMCS drug list.
A visit was considered to include “any family plan-
ning” if at least one of the above criteria was met.

Additional Independent Variables/Covariates
All covariates were determined a priori based on a
review of the literature and clinical judgment. Pa-
tient-level covariates examined were age, race/eth-
nicity, median household income associated with
the patient’s ZIP code, and insurance. We catego-
rized age as adolescent (14 to 17 years old), adult
(18 to 34 years old), and advanced maternal age (35
to 45 years old). For insurance type, private insur-
ance, Medicaid, and self-pay were retained; catego-
ries of “no charge,” “worker’s compensation,” and
“other” were collapsed to the category of “other.”

Provider-level covariates included continuity
measures (ie, indication of a visit with the patient’s
primary care physician (PCP) or with a provider
within the same practice) and provider specialty.
Specialty categories defined by NAMCS were fur-
ther collapsed into primary care specialties (general
and family practice, internal medicine, and pediat-
rics), obstetrics/gynecology, and other (general
surgery and primarily subspecialty care). The two

Figure 1. Study sample.

Visits by women of reproduc�ve age excluding pregnant women and women with other chronic diseases. CVRF, cardiovascular risk
factor; NAMCS, Na�onal Ambulatory Medical Care Survey.

All visit records from NAMCS 2009-2010
(63,510 records)

(12,151 records)

Visits by non-pregnant women
(10,272 records)

Visits by women with at least one CVRF
(2

,
175 records)

Visits by pregnant women
(1,879 records)

Visits by women with no chronic diseases
(4,612 records)

Visits by women with other chronic 
diseases or Medicare Insurance

(3,485 records)
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available practice-level covariates were region asso-
ciated with the practice ZIP code (northeast, midwest,
south, and west) and metropolitan statistical area.

Visit-level covariates were the major reason for
visit (preventive or nonpreventive) and concurrent
gynecologic or sexual health care. Family planning
actions may be more likely to occur at a preventive
care visit, whereas patients and providers may pri-
oritize acute and chronic disease needs at other
types of visits. We hypothesized that at visits in
which patients receive gynecologic or sexual health
care, either the provider or the patient may be more
inclined to raise family planning concerns. Visits
for gynecologic care or sexual health care were
identified by NAMCS Reason for Visit and ICD-9
codes for pelvic inflammatory disease, cervicitis,
vaginitis, and other disorders of the female repro-
ductive tract, as well as indication of a pelvic exam-
ination, Papanicolaou test, or testing for human
papillomavirus, chlamydia, or human immunodefi-
ciency virus.

Data Analysis
Using SAS software version 9.3 (SAS, Inc., Cary,
NC), we developed bivariate and multivariable
models that used weights and design variables pro-
vided by the NCHS to account for the multistage
probability sampling used to collect the NAMCS
data. These analyses took into account the design
of the larger NAMCS survey by using specialized
commands in SAS to analyze the subsets of data
from complex sample surveys.

Descriptive statistics were computed on the pri-
mary independent variable of visits with any CVRFs
and the dependent variable of visits with any family
planning. The frequency and weighted percentages of
individual CVRFs in the sample were calculated.

Bivariate analyses were performed for primary
outcome and exposure using the Wald �2 test of
significance. Subsequently, each covariate was in-
cluded individually in a logistic regression model of
primary outcome and exposure; all but one covari-
ate (visit within the same practice as the patient’s
PCP) resulted in a �10% change in the parameter
estimate for the primary independent variable of
visits with any CVRF. We ultimately included this
variable in the final logistic regression model since
continuity of care was conceptually important.
Three variables derived from the patient’s ZIP
code exhibited potential collinearity: percentage of
population with a bachelor’s degree or higher, per-

centage living in poverty, and median household
income. The last of these variables was chosen as
the indicator of socioeconomic status for the re-
gression model because it limited the standard er-
ror (SE) of the parameter estimate to the greatest
degree. In the final logistic regression we included
the following covariates: age category, race/ethnic-
ity, median household income based on the pa-
tient’s ZIP code, insurance type, visit with patient’s
PCP, visit with patient’s established practice, spe-
cialty category, metropolitan statistical area status
and region of the practice, major reason for visit
(preventive or nonpreventive), and receipt of any
gynecologic or sexual transmitted disease care pro-
vided during visit. The Wald �2 test of significance
was performed for each covariate and the overall
regression model. Covariates with statistically sig-
nificant parameter coefficients (ie, age category,
major reason for visit, provider specialty category,
and receipt of gynecologic or sexual health care)
were tested in the multivariable regression model
using interaction terms with the primary exposure
variable of visit with any CVRF.

In accordance with the standard of the NCHS,
we considered estimates to be reliable if they were
based on at least 30 records and had a relative SE of
�30% for univariate point estimates.25 In our anal-
ysis sample, relative SEs fell within this range, with
the exception of metropolitan statistical area status
(30.5%) and other specialty (32.6%). We report the
number of patient records for each variable, as well
as the percentage of visits computed using sampling
weights.20 Findings statistically significant at P �
.05 are noted.

Results
We identified 6,787 visit records of nonpregnant
women of childbearing age in 2009 to 2010, rep-
resenting 223,407,070 ambulatory visits. The ma-
jority of visits were by adults between the ages of 18
and 34 years old (50.7%) and were paid for with
private insurance (73.0%) (Table 1). Approximately
43% of visits were within primary care specialties
and 23.1% of visits were categorized as preventive.
Nearly one quarter of visits included delivery of
gynecologic or sexual health care.

Visits with any CVRF (30.8%) were typically by
older women, with a mean age of 32.3 years (SE,
0.4 years) compared with visits by women without
chronic diseases (28.8 years; SE, 0.3 years). Visits
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Table 1. Characteristics of Visits by Women of Reproductive Age in the National Ambulatory Medical Care Survey,
2009 to 2010

Total
Records

(n �
6787)

Visit Records

With Any CVRF*
(n � 2175;

30.8%)

Without Chronic
Disease

(n � 4612;
69.2%)

P
Value

With Any Family
Planning†

(n � 1017;
17.2%)

Without Family
Planning†

(n � 4942;
82.8%)

P
Value

Age �.001 �.001
Adolescent, 14–17 years

old (n � 726)
11.5 (0.6) 5.2 (0.7) 14.2 (0.7) 9.5 (1.1) 11.9 (0.6)

Adult, 18–34 years old
(n � 3593)

50.7 (1.0) 46.4 (1.7) 52.6 (1.1) 66.8 (2.0) 47.4 (1.1)

Advanced maternal age,
35–44 years old
(n � 2468)

37.8 (1.0) 48.4 (1.6) 33.1 (1.1) 23.7 (1.8) 40.7 (1.1)

Race/ethnicity �.001 .358
Non-Hispanic white

(n � 4336)
67.5 (1.6) 65.4 (2.2) 68.5 (1.7) 63.1 (3.9) 68.5 (1.5)

Non-Hispanic black
(n � 1036)

14.5 (1.2) 19.9 (2.0) 12.0 (1.1) 16.2 (2.1) 14.1 (1.3)

Hispanic (n � 1020) 13.2 (1.4) 11.7 (1.4) 13.8 (1.6) 16.3 (4.2) 12.5 (1.2)
Non-Hispanic other

(n � 395)
4.8 (0.6) 3.0 (0.5) 5.6 (0.7) 4.4 (1.2) 4.9 (0.6)

Insurance �.001 .028
Private (n � 4357) 73.0 (1.6) 67.6 (2.1) 75.4 (1.7) 72.6 (4.4) 73.1 (1.6)
Medicaid (n � 1170) 14.8 (1.2) 18.8 (1.7) 13.0 (1.3) 20.4 (4.4) 13.7 (1.0)
Self-pay (n � 609) 8.0 (1.0) 8.1 (1.3) 7.9 (1.1) 4.7 (1.2) 8.6 (2.0)
Other (n � 397) 4.2 (0.6) 5.5 (1.2) 3.7 (0.5) 2.3 (0.8) 4.6 (0.7)

Provider of patient visit �.001 .835
PCP (n � 2378) 38.9 (2.0) 45.5 (2.2) 35.9 (2.2) 39.5 (4.2) 38.7 (1.9)
Other MD (n � 3888) 61.1 (2.0) 54.5 (2.2) 64.1 (2.2) 60.5 (4.2) 61.3 (1.9)

Patient relationship with
practice at time of
visit

.905 .087

Established patient
(n � 5243)

78.2 (1.0) 78.0 (1.5) 78.2 (1.2) 81.2 (2.0) 77.5 (1.1)

New patient (n � 1544) 21.8 (1.0) 22.0 (1.5) 21.8 (1.2) 18.8 (2.0) 22.5 (1.1)
Provider specialty �.001 �.001

Primary Care
Specialties (n � 2745)

43.3 (1.7) 50.6 (2.2) 40.0 (1.9) 34.3 (4.2) 45.1 (1.8)

Obstetrics and
gynecology
(n � 1541)

23.9 (1.4) 22.1 (1.6) 24.6 (1.6) 56.2 (4.2) 17.1 (1.2)

Other (n � 2501) 32.9 (1.6) 27.3 (1.9) 35.4 (1.8) 9.5 (1.4) 37.8 (1.7)
Major reason for visit .258 �.001

Preventive care
(n � 1589)

23.1 (1.2) 21.9 (1.4) 23.6 (1.3) 50.9 (2.6) 17.3 (1.0)

Nonpreventive care
(n � 5198)

76.9 (1.2) 78.1 (1.4) 76.4 (1.3) 49.1 (2.6) 82.7 (1.0)

Gynecologic or sexual
health care

.156 �.001

Yes (n � 569) 24.2 (1.2) 25.6 (1.4) 23.6 (1.3) 56.7 (2.7) 17.5 (1.0)
No (n � 5134) 75.8 (1.2) 74.4 (1.4) 76.4 (1.3) 43.3 (2.7) 82.5 (1.0)

Data are weighted % (standard error).
*Cardiovascular risk factors (CVRFs) include diabetes, hypertension, hyperlipidemia, obesity, or tobacco use.
†Family planning action defined by (1) reason for visit related to family planning, (2) diagnosis code related to family planning, (3)
family planning–related procedure code, (4) counseling for family planning and contraception, or (5) contraceptive medication listed.
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with any CVRF were further characterized by
lower use of private insurance compared with Med-
icaid and self-pay (Table 1). The mean number of
yearly visits by patients with any CVRF was 2.8
compared with 2.5 for patients without chronic
diseases, a difference that was statistically signifi-
cant (P � .001). Records could have more than 1
CVRF recorded; of all records, 69.2% (SE, 0.8%)
had no CVRF, 22.7% (SE, 0.7%) contained 1 risk
factor, and 5.5% (SE, 0.3%) had 2 risk factors. The
most common risk factors were obesity and tobacco
use.

Approximately 17.2% of visits had at least 1
family planning action. Visits with family planning
had higher frequencies of adult patients, private
insurance use, and obstetrician/gynecologist spe-
cialty care. Over 50% of visits classified as preven-
tive or including gynecologic or sexual health care
included at least 1 family planning action. Bivariate
analysis of visits with family planning and visits
with CVRFs showed no difference between the
frequency of family planning for visits with CVRFs
and those with no identified chronic disease (p �
.81) (Table 2).

In the multivariable logistic regression, the odds
ratio (OR) of receiving family planning with the
presence of any CVRF was 1.2 (95% confidence
interval [CI], 0.9–1.6; Table 3). Visits by women of
advanced maternal age were associated with lower
odds of family planning actions (OR, 0.4; 95% CI,
0.3–0.5), as were visits with primary care (OR, 0.5;
95% CI, 0.3–0.9) or other specialties (OR, 0.3;
95% CI, 0.2–0.5). Conversely, preventive visits and
visits with gynecologic or sexual health care were
significantly associated with increased odds of fam-
ily planning actions during an ambulatory visit with
a female patient of reproductive age (OR, 2.3; 95%
CI, 1.8–3.1 and OR, 2.6; 95% CI, 1.9–3.7, respec-
tively). The following variables were added to the

multivariable regression models as interaction
terms with any CVRF: age category, specialty, pre-
ventive care, and gynecologic or sexual health care;
none were statistically significant.

Discussion
Despite the substantial body of scientific evidence
demonstrating that women with CVRFs are at
higher risk of pregnancy and perinatal complica-
tions, family planning within this vulnerable pop-
ulation remains low. Using a large national data-
base, we found only 17.2% of visits by
reproductive-aged women included any family
planning and that the odds of family planning dur-
ing visits by women with CVRFs were not signifi-
cantly different from visits with no chronic dis-
eases. For the population at large, management of
CVRFs is essential to prevent the long-term harm
of cardiovascular disease. In contrast, for a woman
of reproductive age, these risk factors endanger a
pregnancy and the health of a fetus in the imme-
diate future.

Our results are consistent with a study using
NAMCS that found that contraceptive counseling
was documented for �20% of visits in which po-
tentially teratogenic medications were prescribed
to reproductive-aged women.26 Similarly, in a re-
cent study using survey data from the Maryland
Pregnancy Risk Assessment Monitoring Systems,
postpartum women with hypertension, diabetes,
and heart disease were no more likely to report
receiving antepartum contraceptive counseling
than women without these comorbidities.27

Our findings are not surprising in the context of
a fragmented health care delivery system. Women
of reproductive age commonly receive preventive
care, including family planning services and cervi-
cal cancer screening, from specialty providers such

Table 2. Bivariate Analysis of Visits With Family Planning Actions and Cardiovascular Risk Factors

Family Planning*

Records With CVRFs†
Records With No Chronic

Disease Total Records (n � 6787)‡

n Weighted % n Weighted % n Weighted %

At least one action 387 17.4 778 17.1 1165 17.2
No actions 1788 82.6 3834 82.9 5622 82.8

*Family planning action defined by (1) reason for visit related to family planning, (2) diagnosis related to family planning, (3) family
planning–related procedure code, (4) counseling for family planning and contraception, or (5) contraceptive medication listed.
†Cardiovascular risk factors (CVRFs) include diabetes, hypertension, hyperlipidemia, obesity, or tobacco use.
‡Wald �2 � 0.06; P � .81.
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as obstetrician/gynecologists or specialty clinics
such as freestanding family planning clinics.28

While these services fill gaps in access to women’s
health care, they limit coordination of care, which
is particularly important for women with CVRFs.29

The importance of preconception care in pa-
tients with medical comorbidities has been recog-
nized by institutional and professional bodies in-
cluding the Centers for Disease Control and
Prevention,30 the Institute of Medicine,31 and the
American College of Obstetricians and Gynecolo-
gists,11 yet implementing it remains elusive. The
Patient Protection and Affordable Care Act
(PPACA) offers opportunities to realize care inte-
gration for reproductive-aged women by delivering
health care through a patient-centered medical
home (PCMH). This restructured health care de-
livery model promotes preventive services, includ-
ing preconception care and chronic disease man-
agement, within an integrated health care team. In
our study the odds of any family planning action
were 2.3 times higher for preventive visits and 2.6
times higher for visits where gynecologic or sexual
health care was provided. The increased likelihood
of family planning in the setting of comprehensive,
preventive health visits suggests that the PCMH
model of health care delivery may promote essential
integrated preconception care for reproductive-aged
women. While we observed a lower odds of family
planning action for visits in primary care specialties
compared with obstetrics and gynecology, further
adoption of the PCMH model and reimbursement of
preventive services may shift more provision of family
planning into primary care.

Furthermore, the PPACA emphasizes the use of
information technology and quality measures,32

which can facilitate coordinated care for reproduc-
tive-aged women with CVRFs. For example, deci-
sion support tools for electronic prescribing of
medications can alert a provider that a patient is
of childbearing age and caution against the use of
teratogenic medications, unless pregnancy is not a
possibility.33 Such alerts show promise in promot-
ing among providers and patients the review of
pregnancy intention and increased contraception
use among women taking potentially harmful med-
ications.33,34 In a cluster randomized controlled trial,
screening reproductive-aged women with a “contra-
ceptive vital sign” increased documentation of con-
traception in women not desiring pregnancy, though
further work needs to be done to increase the provi-
sion of family planning services in the primary care
setting.35 Current quality metrics such as Healthcare
Effectiveness Data and Information Set (HEDIS)
measures do not feature preconception care as a stan-
dard of care and have a dearth of standards related to

Table 3. Multivariable Model Predicting Family
Planning Action During Visits by Women of
Reproductive Age

Variable
Odds Ratio
(95% CI)

Any cardiovascular risk factor* 1.2 (0.9–1.5)
Age group

Adult Referent
Adolescent 0.8 (0.5–1.1)
Advanced maternal age 0.4 (0.3–0.5)

Race/ethnicity
White Referent
Hispanic 1.4 (0.9–2.3)
Non-Hispanic black 1.2 (0.9–1.7)
Non-Hispanic other 0.7 (0.4–1.2)

Insurance
Private Referent
Medicaid 1.4 (0.8–2.4)
Other 0.6 (0.3–1.3)
Self-pay 0.7 (0.4–1.2)

Provider of patient visit
Other MD Referent
PCP 1.1 (0.8–1.7)

Patient relationship with practice at time of
visit

New patient Referent
Established patient 0.9 (0.6–1.3)

Specialty of provider
Obstetrics and gynecology Referent
Primary care specialties 0.5 (0.3–0.9)
Other 0.3 (0.2–0.5)

Major reason for visit
Nonpreventive care Referent
Preventive visit 2.3 (1.8–3.1)

Receipt of gynecologic or sexual health care
No Referent
Yes 2.6 (1.9–3.7)

An abstractor variable indicating who completed the survey
form (physicians and clinic personnel or Census field represen-
tative) was added to the multivariable analysis and did not affect
the outcome measure in the adjusted analysis. Additional cova-
riates in the model include region, metropolitan statistical area,
and median household income for patient ZIP code. Model fit
was assessed by the C statistic (C-statistic � 0.783).
*Cardiovascular risk factors include diabetes, hypertension, hy-
perlipidemia, obesity, or tobacco use.
CI, confidence interval; MD, medical doctor; PCP, primary care
physician.
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ensuring healthy pregnancy outcomes.36 Preconcep-
tion quality measures standardized through the elec-
tronic medical record would raise expectations about
the provision of these services.

Our study has a number of strengths, including
use of a large national data set designed to repre-
sent the provision of outpatient care across the
United States. Prior studies using NAMCS data
demonstrated low rates of family planning counsel-
ing for women with diabetes.12 Our analyses ex-
pand the population of interest to women with any
of several CVRFs, some of which, such as obesity,
are far more common than diabetes and less rec-
ognized as risk factors for pregnancy complications.
We used multiple methods to identify both expo-
sure and outcome variables, an inclusive strategy
that increases the sensitivity of our analysis. We
used variables at the patient, provider, and system
level to examine multiple possible factors influenc-
ing rates of family planning actions and created a
novel composite variable for gynecologic and sex-
ual health care as a facilitating process variable.

Our findings must be viewed within the context
of certain limitations. There is a risk of misclassi-
fication bias if women with CVRFs were not ap-
propriately identified; however, in our study we
used multiple methods to select women with at
least 1 CVRF. Patients with chronic conditions
such as hyperlipidemia and diabetes may be ex-
pected to have more visits with their provider than
women with no chronic conditions. We compared
the number of visits for women with CVRFs and
women with no chronic diseases and did not find a
clinically meaningful difference in the frequency of
visits. Therefore we did adjust the model to ac-
count for differences in the baseline number of
visits according to disease state.

Counseling services have been shown to be un-
derreported in the NAMCS; in an observational
study designed to validate NAMCS methods, fam-
ily planning counseling on the NAMCS form was
highly specific when compared with direct obser-
vation (specificity, 0.99) yet was quite insensitive
(sensitivity, 0.29), indicating that physicians sub-
stantially underreported how often family planning
counseling was delivered.37 Although underreport-
ing is unlikely to differ according to the presence or
absence of CVRFs, the overall low rates of reported
counseling may hinder the ability to detect mean-
ingful differences between groups. The rates of
family planning documented in the NAMCS may

be interpreted as the “lowest estimated limit” of
counseling that in fact occurs.

We recognize that there are several important
family planning factors that the NAMCS survey
cannot capture, such as a patient’s desire to con-
ceive at the time of the visit, her sexual orientation,
or history of sterilization. The lower odds of family
planning counseling observed among women of
advanced maternal age may indeed reflect known
sterilization of the patient or her partner. Although
we identified most types of contraception, certain
contraceptive methods (barrier contraception such
as condoms and diaphragms and preexisting intra-
uterine devices) are not recorded. There may be
differences in the frequency of use of these other
forms of contraception according to the presence of
chronic disease.38,39

Although the NAMCS is a national survey with
complex sampling designed to provide reliable in-
formation about the delivery of health care in out-
patient practices across the country, the quality of
the data are limited by the survey response rate and
whether the selected �30 records obtained from
each practice are truly representative of the patient
population. Nevertheless, the systematic and ran-
dom sampling strategy used by the NAMCS would
be expected to reduce any nondifferential bias
based on the presence of CVRFs.

The NAMCS provides information at the visit
level, rather than the individual patient level; thus
we can only draw conclusions about the frequency
of family planning occurring at single visits. This
raises the question of how often family planning
should occur; our data cannot capture whether a
patient received counseling at an earlier visit or
received counseling at least once in the past 12
months. While further research is needed to deter-
mine the optimal frequency of family planning, a
patient’s intentions to have children may change
from one visit to the next,40 and the low frequency
of family planning actions in our study demon-
strates that more attention needs to be dedicated to
addressing the preconception needs of reproduc-
tive-aged women. While regularly assessing preg-
nancy intention may seem daunting to the busy
PCP, pregnancy intention may represent a “teach-
able moment” for chronic disease self-manage-
ment—an opportunity to capitalize on the patient’s
motivation for a healthy child and educate her on
adopting healthy behaviors.41 At a minimum,
yearly family planning counseling during a preven-
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tive visit would move toward the goal of a devel-
oping a reproductive life plan,42 with an opportu-
nity to engage in cardiovascular disease prevention.

Conclusion
There is a low frequency of documented family
planning during visits with reproductive-aged
women, with no significant increase among women
with CVRFs that are associated with pregnancy com-
plications. Proposals under the PPACA, including the
PCMH, information technology, and quality mea-
sures, may promote the integration of preconception
care into primary care, especially benefitting repro-
ductive-aged women with CVRFs.
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