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Women’s Preconceptional Health and
Use of Health Services: Implications for
Preconception Care

Marianne M. Hillemeier, Carol S. Weisman, Gary A. Chase,
Anne-Marie Dyer, and Michele L. Shaffer

Objective. To improve understanding of women’s use of health care before preg-
nancy, by analyzing how the health status and health risks of pre- and interconceptional
women are associated with health services use.

Data Source. Data are from a cross-sectional random-digit dial telephone survey of a
representative sample of 2002 women ages 18-45 years from the Central Pennsylvania
Women’s Health Study (CePAWHS). A subsample of 1,325 respondents with current
reproductive capacity, classified by reproductive life stage (preconceptional or inter-
conceptional), was analyzed.

Study Design. Bivariate and multiple logistic regression analyses were conducted to
determine how health needs (including indices of health status and health risks related to
adverse pregnancy outcomes) are associated with five indicators of health services use
(receipt of a regular physical exam, obstetrician—gynecologist [ob/gyn] visit, receipt of a
set of recommended screening services, receipt of health counseling services on general
health topics, and receipt of pregnancy-related counseling), controlling for predisposing
and enabling variables.

Principal Findings. Only half of women at risk of pregnancy report receiving coun-
seling about pregnancy planning in the past year. One-third of women surveyed did not
receive routine physical examinations and screening services, and over half received little
or no health counseling. Multivariate analyses showed that all the measures of health
needs except for negative health behavior were related to some type of health services
use. Psychosocial stress was associated with having a recent ob/gyn visit, with receiving
general health counseling, and with receiving pregnancy planning counseling. Cardio-
vascular risk was positively associated with receiving general health counseling and a
regular physical exam, but negatively associated with seeing an ob/gyn. Positive health
behaviors were associated with receiving screening services and with receiving general
health counseling. Preconceptional reproductive life stage was positively associated with
receiving a regular physical exam and negatively associated with having an ob/gyn visit.
Conclusions. Pre- and interconceptional women with specific health care needs may
not receive appropriate health care before pregnancy. Improving pregnancy experi-
ences and outcomes requires more comprehensive preconception health care and more
preventive care before the first pregnancy.
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Strategies to prevent adverse pregnancy outcomes by improving the health
of women before they become pregnant are receiving increased attention
for a number of important reasons. Most significantly, rates of preterm
and low birthweight births continue to rise in the United States, despite in-
creasing use of prenatal care services (Hoyert et al. 2006). This suggests
that interventions after pregnancy occurs do not optimally address risks for
adverse pregnancy outcomes that have been shown to be prevalent among
women before pregnancy (Anderson et al. 2006; Weisman et al. 2006).
In addition, nearly half of all U.S. pregnancies are unintended (Henshaw
1998), suggesting that many women may not realize they are pregnant
in time to obtain early prenatal care, initiate preventive measures such
as folic acid supplementation, or take steps to address preexisting health
problems. In recognition of these issues, professional associations have pub-
lished guidelines for the health care of women before the first pregnancy and
between pregnancies, emphasizing the importance of pregnancy planning and
preconceptional health promotion to improve pregnancy outcomes for
both mother and baby (American Academy of Pediatrics and American Col-
lege of Obstetricians and Gynecologists 2002; American Diabetes Association
2002; American College of Obstetricians and Gynecologists 2005;
Freda, Moos, and Curtis 2006). Most recently, the Centers for Disease
Control and Prevention (CDC) released recommendations to improve pre-
conceptional health and health care (Centers for Disease Control and
Prevention 2006).

The purpose of this study is to address how pre- and interconceptional
women with specific health needs use health services. Little research has ad-
dressed this topic. Both the fragmentation of health care delivery and the lack
of universal health insurance are impediments to comprehensive coordinated
health care for reproductive-age women in the United States. Women access
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both generalist physicians (internists and family physicians) and obstetrician—
gynecologists for primary care services, and these physicians differ in the
services they provide (Henderson, Weisman, and Grason 2002; Scholle et al.
2002; Salganicoff, Ranji, and Wyn 2005). Family planning and prenatal care
services often are provided in specialized centers including Federally Qual-
ified Health Centers (National Association of Community Health Centers
2004). The responsibility for providing preconceptional care, as it includes
assessment of multiple health conditions and risks in the context of repro-
ductive life stages, is ambiguous at best. Accessing such care is problematic not
only because it is unclear from whom it may be obtained but also because it
may not be covered by health insurance. Medicaid targets women affer they
have become pregnant up to 60 days postdelivery, unless women qualify for
health benefits for other categorical or financial reasons; this means that many
poor and low-income women are not likely to have coverage for health care
before or between pregnancies. A recent study estimated that 36.5 percent of
women who had Medicaid payment for childbirth in 1998-2000 had no pre-
pregnancy Medicaid coverage (Handler et al. 2006). Even among women with
private health insurance, the lack of billing codes associated with preconcep-
tion services presents a barrier for many providers who might otherwise offer
these services.

The research base on utilization of preconception care is scant, and the
information that is available suggests that recommended preconception care is
not widely provided. For example, Bernstein, Sanghvi, and Merkatz (2000)
found in reviewing patient records that gynecological providers commonly
missed opportunities for preconceptional health promotion during routine
gynecological visits, as evidenced by failure to document medical histories,
prescription drug use, and dietary supplements. Similarly, a survey of repro-
ductive-aged women sponsored by the March of Dimes revealed that ele-
ments of preconceptional care such as counseling about folic acid
supplementation are often not addressed during preventive visits (March of
Dimes Birth Defects Foundation 2004). Only one in four women surveyed
reported receiving folic acid information from a health care provider. Among
those women not currently taking vitamin supplements on a daily basis, 89
percent said they would be likely to take a multivitamin if advised to do so by
their health care provider, suggesting that greater attention to health coun-
seling in the preconception period could facilitate significant health improve-
ment. Finally, a recent survey of 499 patients in primary care practices found
that 56 percent were very or somewhat interested in receiving preconcep-
tional health education (Frey and Files 2006).
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Conceptualizing the possible determinants of the use of health services
for preconceptional care is challenging. While preconceptional health care
may be viewed as a type of preventive care, in that a goal is to prevent adverse
pregnancy outcomes for the woman and for the infant, the preventive aspects
may not be apparent to women. The fact that about half of U.S. pregnancies
are unplanned suggests that women do not necessarily think of themselves as
“preconceptional” even if they are capable of reproduction or are contem-
plating a pregnancy at some time in the future. The Behavioral Model of
Health Services Use (Andersen 1968, 1995) conceptualizes use of ambulatory
health services as a function of three types of variables at the individual level:
need (such as symptoms, risks to health, and general state of health, which may
be perceived by the individual or evaluated by health professionals); predis-
posing characteristics (such as age, education, and health beliefs, which affect,
for example, individuals’ awareness of health care availability or effective-
ness); and enabling resources (such as income and health insurance or social
relationships, which affect individuals’ ability to access health care). In this
framework, use of preconceptional care would be conceptualized as a function
not only of health problems and risks that might affect pregnancy outcomes,
but also of predisposing and enabling variables relevant to women at this
reproductive life stage. To the extent that health care needs relevant to preg-
nancy outcomes do not determine use of health care by pre- and intercon-
ceptional women, unmet needs for care are likely to exist.

This paper uses a unique population-based data set to address the health
status and health risks of pre- and interconceptional women, and how these
health-related needs are associated with use of health services of various kinds,
taking relevant predisposing and enabling variables into account. More spe-
cifically, the research investigates whether there is evidence of underutilization
of care for specific types of health problems that are known risks for adverse
pregnancy outcomes.

METHODS
Survey and Sample

This study uses data from Phase I of the Central Pennsylvania Women’s
Health Study (CePAWHS), which included a random digit dial (RDD) pop-
ulation-based telephone survey of reproductive-aged women residing in a
28-county, largely rural region in Central Pennsylvania. The purpose of the
survey was to estimate the prevalence of multiple risk factors related to pre-
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term birth and low birthweight outcomes and to identify patterns of health
care use. Inclusion criteria were female gender, ages 18—45 years, residence in
the target region, and English or Spanish speaking. The Penn State Survey
Research Center conducted the survey in English and Spanish, using com-
puter-assisted telephone interviewing. The study was reviewed and approved
by the Institutional Review Board of the Penn State College of Medicine and a
Certificate of Confidentiality from NIH was obtained.

The RDD sample yielded 2002 completed interviews. A response rate
calculated using an estimated proportion eligible among households of un-
known eligibility (American Association for Public Opinion Research 2004)
yields a response rate of 52 percent. This rate is consistent with recent RDD
survey trends reported by Curtin, Presser, and Singer (2005). The cooperation
rate was 63 percent. Comparisons of sample demographics with U.S. Census
data show that the sample is highly representative of the target population
(Weisman et al. 2006).

Because the present study focuses on health care use among women with
reproductive capacity, postconceptional women in the original sample were
omitted from the analyses. The final analytic sample included the 1,335
respondents who had no history of tubal ligation, hysterectomy, or other cause
of infertility such as menopause.

Measures

Need Variables. Measures of health needs were constructed using factor
analysis of a set of health status and health risk variables relevant to women’s
overall health and pregnancy outcomes (Misra, Guyer, and Allston 2003).
Because the number of need measures in this study is large, we sought
to reduce the data to a manageable number of health indices using factor
analytic methods. The constructed indices make it possible to investigate how
categories of health-related needs are associated with health services
utilization.

A principal axis factor analysis using varimax rotation was conducted
on a set of the key health indicators that were prevalent in the study sample or
known to be associated with adverse pregnancy outcomes based on evidence
from the literature. These indicators included measures of chronic and
infectious health conditions, body mass index, depressive symptoms, health
behaviors, and psychosocial stress. The factor analysis identified four factors;
each of the four factors had an eigenvalue of > 1, and together these factors
explained 56 percent of the total variance. No variable loaded on more than
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one factor; the highest factor loading in each case was generally two or
more times as high for the identified factor as for the other three factors (see
Table 1). The factors are:

Factor 1: Psychosocial Stress and Its Sequelae. This factor includes the score
on a 12-item scale measuring the degree to which common hassles (e.g.,
money worries) were perceived as stressful during the past 12 months, adapt-
ed from the Prenatal Psychosocial Profile Hassles Scale (Curry, Campbell,

Table1: Factor Loadings for Health Status and Health Risk Variables
among Preconceptional and Interconceptional Women (n = 1,325)*

Factor 1:
Psychosocial Factor 3: Factor 4:
Stress & Factor 2: Negative Positive
Sequelae CV Risk Behavior Behavior
Psychosocial Hassles scaleis’ 0.748 0.056 0.228 —0.108
Any unfair treatment, 0.643 0.082 0.155 0.083
past 12 months’
Depressive symptoms® 0.666 0.215 0.109 —0.064
Any gynecological infection, past 5 0.550 —0.064 —0.003 —0.006
years'
Hypertension, past 5 years —0.091 0.820 0.038 —0.020
High cholesterol, past 5 years 0.025 0.627 —0.055 0.008
Diabetes other than during pregnancy, 0.269 0.730 0.184 0.080
past 5 years
Obese (BMI> = 30kg/m?) 0.102 0.690 —-0.167 —0.190
Binge drinking, past month 0.024 —0.081 0.783 0.021
Smoke cigarettes (current) 0.208 0.083 0.709 -0.210
Illegal drug use, past month 0.374 —0.036 0.777 —0.035
Fruit consumption (daily) —0.032 —0.074 —0.244 0.808
Vegetable consumption (daily) 0.080 0.010 —0.146 0.657
Physical activity (30+minutes, —0.154 —0.046 0.313 0.671
4+times per week)
Eigenvalue from rotated factor solution 2.027 2.167 2.053 1.646

Percent variation explained by the four factors: 56%

*Ten cases were omitted due to missing values.
"Score dichotomized at the median (< — 16 versus 17+).
fUnfair treatment based on race/ethnicity or gender.

$Based on six-item scale, dichotomized at cut point indicating high risk for psychological distress,
particularly depression (Sherbourne et al. 2001).

“Includes urinary tract infection, chlamydia, herpes, gonorrhea, syphilis, pelvic inflammatory
disease, bacterial vaginosis, vaginal yeast infection, HIV/AIDS, and hepatitis B.

IDefined as five or more drinks on one occasion.
BMI, body mass index.
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and Christian 1994) by Misra, O’Campo, and Strobino (2001); perceived
unfair treatment due to race/ethnicity or gender in the past year scored across
seven domains including “getting medical care,” adapted from Krieger
(1999); presence of depressive symptoms, based on a six-item scale devel-
oped for women’s health surveys by Sherbourne and Stewart (1991); and
receiving a diagnosis of any one of 10 types of gynecologic infection in the
past 5 years (including urinary tract infection, chlamydia, herpes, gonorrhea,
syphilis, pelvic inflammatory disease, bacterial vaginosis, vaginal yeast in-
fection, HIV/AIDS, and hepatitis B). The loading of gynecologic infections
on this factor is plausible because psychosocial stress may render women
more susceptible to a broad range of infections via changes in immune status
(Glaser et al. 1999; Wadhwa et al. 2001).

Factor 2: Cardiovascular Risk. This factor includes having hypertension,
high cholesterol, or diabetes other than during pregnancy in the past 5 years,
as well as current obesity (calculated body mass index > 30 kg/mg). These
conditions are all risk factors for cardiovascular disease (CVD), which is
associated with adverse pregnancy outcomes and cannot be optimally treated
during pregnancy (Misra, Guyer, and Allston 2003; Coppage and Sibai 2005;
Henriksen 2006; Raatikainen, Heiskanen, and Heinonen 2006).

Factor 3: Negative Health Behavior. This factor consists of binge drinking
(defined as five or more alcoholic drinks on one occasion) in the past month,
current cigarette smoking, and illicit drug use in the past month. Each of these
behaviors has been linked with adverse pregnancy outcomes, particularly
low birthweight (Little et al. 1999; Parazzini et al. 2003; Centers for Disease
Control and Prevention 2004; Shankaran et al. 2004).

Factor 4: Positive Health Behavior. This factor consists of nutritional hab-
its (fruit and vegetable consumption at least daily in a typical week) and
performing moderate or strenuous physical activity for at least 30 minutes on
most days of the week, consistent with current guidelines (National Institutes
of Health 1995; Center for Nutrition Policy and Promotion 2005).
These behaviors are related to weight gain before and during pregnancy;
excessive pregnancy weight gain has been associated with increased risk
of adverse infant outcomes including macrosomia, hypoglycemia, and hyper-
bilirubinemia (Hedderson et al. 2006).

The factor scores were entered as predictor variables in multiple logistic
regressions modeling health services use outcomes (see description of these
outcomes below). Noteworthy variables that failed to load on any of the four
factors were: using a daily multivitamin containing folic acid, a risk factor for
birth defects; having a diagnosis of periodontal disease in the past 5 years, a
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risk factor for preterm birth; exposure to herbicides, insecticides, and other
toxic chemicals in the past 12 months, a risk factor for congenital abnormal-
ities; vaginal douching in the past 12 months, a risk factor for gynecologic
infection; and having experienced intimate partner violence, which is asso-
ciated with higher risk of adverse pregnancy outcomes. Because these vari-
ables did not load together or on any of the identified factors, they were
excluded from the analyses.

Because the factor scores may not reflect women’s perceptions of their
overall health needs, an additional measure of need—Self-rated Health Sta-
tus—was included in the analyses. This is a single item from the SF-12v2
Health Survey (Ware, Kosinski, and Keller 1996) in which women rated their
overall health as excellent, very good, good, fair, or poor. Responses were
categorized as excellent or very good (67 percent of the sample) versus good,
fair, or poor (33 percent).

Predisposing Variables

Reproductive Life Stage. Respondents were classified as either precon-
ceptional (never having been pregnant) or interconceptional (having had one
or more pregnancies). Interconceptional women might be more likely than
preconceptional women to have established health care patterns related to a
prior pregnancy and to have opportunities for pregnancy-related services,
including the opportunity to ask questions about pregnancy planning, al-
though there are often breaks in women’s use of services between pregnancies
(Lu et al. 2006). In the analytic sample, 34 percent of women were precon-
ceptional and 66 percent were interconceptional.

Age Group. Respondent age was categorized as either 18-34 years (63
percent of the sample) or 35-45 years (37 percent). The younger age category
represents the primary reproductive years (Martin et al. 2006). While young-
er women are more likely to be preconceptional than interconceptional, they
may be less likely to seek preconceptional advice or services due to uncer-
tainty about reproductive plans (Finer and Henshaw 2006), lack of awareness
of preconception care (Centers for Disease Control and Prevention 2006), or
other factors.

Race/Ethnicity. Race/ethnicity was dichotomized as either white, non-
Hispanic (90 percent of the sample), or other race/ethnicity (10 percent),
reflecting the largely white rural target population. While the sample includes
non-Hispanic blacks and Hispanics in the “other race/ethnicity” category,
the numbers in these subgroups are not sufficient for a finer categorization on
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this variable. Nonwhite women might be less likely to seek health services
related to pregnancy planning due to factors such as lack of awareness of
preconception care or perceptions of unequal treatment within the health
care system (Institute of Medicine 2003).

Educational Attainment. Respondent education was dichotomized as
high school diploma or less (33 percent of the sample) or some college
or more (67 percent). Prior analyses suggest that those with post-high
school education are more likely to use health services. Higher educational
level is likely to predispose women to make use of health services related to
pregnancy planning due to greater awareness of health issues related to
pregnancy.

Employment. The employment status of respondents was categorized as
employed either full- or part-time (76 percent of the sample) or not employed
(24 percent). Employment status has implications for health status, as occu-
pational involvement is an aspect of social embeddedness that is related to
health, as well as for health insurance coverage.

Marital Status. Current marital status was coded as either married or
living with a partner (75 percent of the sample) or never married, widowed,
divorced, or separated (25 percent). Married or partnered women may be
more predisposed to use pregnancy-related services due to their greater
exposure to pregnancy risk.

Enabling Variables. The enabling variables include measures of poverty status
and health insurance. Being poor or near poor, having no health insurance or
only public health insurance, and having a gap in health insurance coverage
during the past year are expected to be associated with lower use of health
services.

Poverty Status. Using data on household income and household com-
position, a dichotomous variable was created to indicate whether the re-
spondent’s poverty status was nonpoor (71 percent of the sample) or either
poor (below the federal poverty level) or near poor (below 200 percent of the
federal poverty threshold) (29 percent of the sample).

Health Insurance Type. Each respondent was assigned to one of the fol-
lowing three mutually exclusive insurance categories: no health insurance
coverage (11 percent of the sample), private insurance coverage only
(76 percent), or public insurance coverage (13 percent) at the time of inter-
view. Women with both private and public insurance coverage were included
in the public insurance category. In this reproductive-aged population,
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Medicaid was the predominant type of public health insurance reported. A
set of two dummy variables was created with private insurance as the omitted
category.

Gap in Health Insurance. A dichotomous variable was created to indicate
the presence of any gap in health insurance coverage over the past 12 months.
Among women in the sample 18 percent reported a gap in coverage (the
average gap reported was 6.5 months), and 82 percent reported continuous
insurance coverage.

Outcome Variables. The outcomes variables are indicators of use of health
services, including making specific types of visits and receiving specific types
of preventive services, the latter including preconception counseling.

Physical Exam. A dichotomous variable indicates receipt of a regular
physical examination in the past 12 months. This variable reflects access to
routine primary care. Nearly two-thirds of the women in the sample (63
percent) reported receiving a routine exam in the past 12 months.

Ob/Gyn Visit. A dichotomous variable indicating any visit to an ob/gyn
in the past 2 years. This variable reflects access to reproductive health care.
The 2-year time frame reflects national utilization patterns: while 84 percent
of women ages 18—44 in the 2004 Kaiser Women’s Health Survey reported a
provider visit in the past year, only 55 percent reported a visit to an ob/gyn in
the past year (Salganicoff, Ranji, and Wyn 2005). Because nonpregnant
women often do not see an ob/gyn annually, the 2-year time window for this
variable is appropriate for assessing ob/gyn use among pre- and intercon-
ceptional women. In this sample, 70 percent of women reported visiting an
ob/gyn in the past 2 years.

Screening Services. A dichotomous variable was constructed based on a
sum of four recommended screening services for women of reproductive age
(pelvic exam, Pap smear, physical breast exam by a health professional, and
blood pressure check). The variable measures receipt of each of these services
in the past 12 months from any type of heath care provider. The mean
number of preventive services reported was 3.2 (SD = 1.4). The sum of ser-
vices received was dichotomized to contrast those receiving zero to three
services (34 percent) with those receiving all four services (66 percent).

Health Counseling. A dichotomous variable was constructed based on a
sum of seven preventive counseling topics (excluding pregnancy planning
and contraceptive counseling) received in the past 12 months. Respondents
were asked, “In the past 12 months, has a doctor or other health professional
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asked you or talked to you about any of the following things: smoking or
tobacco use, diet or nutrition, exercise or physical activity, alcohol or drug
use, concerns about safety or violence in your home, sexually transmitted
infections, and stress or stress management.” All of these topics are relevant to
preconceptional care, and this variable is an indicator of the number of topics
the respondent recalls being discussed. The mean number of health topics
reported was 1.6 (SD = 1.8). The sum of topics was dichotomized to contrast
those receiving counseling on zero to one topics (57 percent) with those
receiving counseling on two or more topics (43 percent).

Pregnancy Planning Counseling. A dichotomous variable, based on two
questions, indicates whether or not a “doctor or other health professional
asked you or talked to you about planning for pregnancy” and/or “about
birth control” in the past 12 months. This is an indicator of whether or not the
respondent perceives that any pregnancy-related counseling took place. Half
the sample (50 percent) reported receiving pregnancy planning counseling.

Analyses

Frequency distributions were generated and bivariate associations between
health services outcomes and other study variables analyzed using the y” test
for 2 x 2 tables or the Wilcoxon rank-sum test for independent samples. For
the four factors listed in Table 2, the Wilcoxon test was used on the ranked
data. For all other variables, y* was computed fora 2 x 2 table with the health
service outcomes (column) classified as present or absent and the covariates
(row) dichotomized as indicated.

Multivariable logistic regression models were fitted for each of the five
health services outcomes. All variables were examined for multicollinearity
before multivariate modeling, and no problems were detected. Odds ratios in
Table 3 represent the estimated increase in odds of the outcome being positive
conditional on the predictor being in the stated versus reference category. For
example, the value of 1.69 for the odds of a physical exam as a function of
reproductive life stage means that there is a 69 percent greater chance of
someone in the preconceptional stage having a physical exam than for some-
one in the interconceptional stage, adjusting for all other measured covariates.
For continuous predictors the odds ratio estimates the change in outcome for
an increase of one unit in the predictor. Table 3 also displays 95 percent
confidence intervals which are slightly asymmetric because of the scale of the
logistic regression models. Coefficients in bold type are statistically significant
(p<.05) from the null hypothesis value of 1.0.
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RESULTS

Table 2 presents a summary of the bivariate association tests between the five
health care outcome variables and the covariates of interest. Each of the out-
come variables was related to one or more measures of need. Receipt of
a physical exam in the past 12 months was positively associated with cardio-
vascular risk as well as more positive health behavior.

Having had an ob/gyn visit in the past 2 years was negatively associated
with two measures of need: cardiovascular risk and lower self-rated health
status. More reported positive health behavior was positively correlated with
having an ob/gyn visit. Positive health behavior was also positively associated
with reported receipt of recommended screening services; good/fair/poor
self-rated health was inversely related to receipt of these services. Reported
receipt of health counseling was positively associated with the presence of
psychosocial stress, cardiovascular risk, and greater reported negative health
behavior. Reported pregnancy counseling receipt was positively associated
with psychosocial stress as well as with more reported negative health behav-
ior.

The health services outcomes were also found to be associated with
other variables which are expected to predispose to or enable use of care.
Preconceptional women were more likely to receive a physical exam and less
likely to have had an ob/gyn visit than were interconceptional women; they
were also more likely to report having received pregnancy-related counseling
in the past year. Older women were relatively less likely to have had an ob/
gyn visit or to report having received pregnancy counseling. Nonwhite wom-
en were less likely to report having received screening services; race/ethnicity
was not related to the other health services outcomes. Lower educational
attainment was negatively associated with receipt of four of the five health
outcomes, and marital status, poverty status, not being employed, and insur-
ance status were also negatively associated with health services use.

Moving to a multivariate framework, Table 3 presents odds ratios and 95
percent confidence intervals derived from multivariate logistic regressions
modeling each of the five health services outcomes. In the first model, after
taking other factors into account, the presence of cardiovascular risk is sig-
nificantly associated with increased likelihood of receiving a regular physical
exam within the past year, as is greater reported positive health behavior.
Preconceptional women are also more likely to have had a recent physical
exam. Conversely, the likelihood of a recent physical exam is significantly
decreased among women who experienced a recent gap in health insurance
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coverage. The two other factor scores, perceived psychosocial stress and neg-
ative health behaviors, were not significantly related to receipt of a regular
physical exam.

Results from the second model show that net of other factors the like-
lihood of seeing an ob/gyn in the past 2 years is significantly increased among
women with elevated psychosocial stress, and decreased among those with
CVD risk. Older women, those who are not married or living with a partner,
and those who have no insurance or have experienced a recent gap in health
insurance coverage have significantly lower odds of having a recent ob/gyn
visit. It is also the case that preconceptional women are significantly less likely
than interconceptional women to have seen an ob/gyn. Reported receipt of
the recommended screening services was significantly related to more positive
health behavior, but not to the other need factors. Those with lower educa-
tional attainment, unmarried women, and those without health insurance were
less likely to report having received the preventive services in the previous
year.

The fourth model identifies factors related to reported receipt of health
counseling on preventive topics relevant to reproductive health. Women with
greater psychosocial stress, those who have cardiovascular risk factors, those
with more positive health behavior, and those with poorer self-rated health
were significantly more likely to report having received counseling. Lower
educational attainment was associated with reduced likelihood of receiving
this counseling.

The final model indicates that reported receipt of counseling specific to
pregnancy planning in the past 12 months is related to only one of the health
need variables—the presence of elevated psychosocial stress. The likelihood
of reporting such counseling is reduced among older women, unmarried
women relative to those who are married or living with a partner, those who
are poor or near-poor, and those who have experienced a gap in health
insurance.

In analyses not show here, we explored the possibility of theoretically
relevant interactions (e.g., between reproductive life stage and age group), but
found no statistically significant interactions.

DISCUSSION

The objective of this study was to determine how the health status and health
risks of pre- and interconceptional women are related to their health services
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use, controlling for predisposing and enabling variables. A unique data set
including a broad range of health-related variables relevant to pregnancy
outcomes provided an opportunity to investigate the relationship of health
care utilization to clusters of important health needs. Health care use was
measured in several ways, including receiving specific types of services (phys-
ical exam, recommended screening, and counseling) and seeing an ob/gyn.
Multivariate findings show that all of the measures of health needs except for
negative health behavior (binge drinking, cigarette smoking, and illicit drug
use) are related to some type of health services use.

Most notably, psychosocial stress was associated with making a visit to
an ob/gyn with the past 2 years, with receiving general health counseling, and
with receiving counseling related to pregnancy planning. Cardiovascular risk
(having hypertension, high cholesterol, diabetes other than during pregnancy,
and/or obesity) was associated with receiving general health counseling. Pos-
itive health behaviors (nutrition and physical activity) were associated with
receiving screening services and with receiving general health counseling.
Self-rated overall health was associated with receiving general health coun-
seling.

The only negative association between health need and utilization was
that cardiovascular risk reduced the odds of seeing an ob/gyn in the past 2
years, possibly indicating that women with cardiovascular risks tend to see
non-ob/gyn providers for management of their chronic condition and either
receive reproductive services from those other providers or forego reproduc-
tive care. The lack of association between negative health behavior and health
care use suggests either that women engaging in negative behaviors are in-
different with regard to seeking health care, or that the health care they do
receive has not influenced their negative behaviors; this cannot be sorted out
in a cross-sectional study, but it does suggest a degree of unmet need for care
or a lack of effective health services for pre- and interconceptional women
engaging in these behaviors.

Predisposing and enabling variables are associated with all types of uti-
lization in largely expected ways, although race/ethnicity and employment
status fail to attain significance in any of the regression models. Notably,
younger women (ages 18-34) were more likely to have seen an ob/gyn and to
report having received pregnancy planning counseling, independent of re-
productive life stage, and interconceptional women, compared with precon-
ceptional women, were more likely to see an ob/gyn. Higher educational
attainment was associated with receiving screening services and general health
counseling, possibly reflecting higher levels of health awareness or more
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assertive health care seeking among more highly educated women; alterna-
tively, more highly educated women may be more likely to recall screening
and counseling services received. Being married or living with a partner also
was associated with greater health services use—including seeing an ob/gyn,
receiving screening services, and receiving pregnancy planning counseling—
possibly because these women are predisposed to seeking pregnancy-related
care or have established regular health care use patterns within the context of
family health care. Health insurance figures prominently in the findings: hav-
ing no health insurance (compared with private health insurance) reduces the
odds of seeing an ob/gyn and receiving screening services, and experiencing a
gap in health insurance coverage in the past year reduces the odds of having
received a physical exam, seeing an ob/gyn, and receiving pregnancy plan-
ning counseling. Interestingly, the health insurance variables are not associ-
ated with receiving health counseling, which could indicate that health
insurance is important for getting in the door for basic care, but that receiving
health counseling is influenced more by a sustained pattern of continuous care
that is not captured in these measures. Finally, poverty status (poor or near
poor versus not poor) reduces the odds of receiving pregnancy planning
counseling. This finding is of particular interest because women of lower so-
cioeconomic status are at substantially elevated risk for poor birth outcomes,
including preterm birth and low birthweight (Kramer et al. 2000; Finch 2003),
and therefore have greater need for pregnancy planning counseling.

There are a number of implications of these findings for health services
delivery among pre- and interconceptional women. Most notably, only half of
women at risk of pregnancy report that they receive counseling with respect to
pregnancy planning, and receipt of such counseling is not associated with
some important health needs. That is, women at higher risk for adverse preg-
nancy outcomes due to cardiovascular risks or unhealthy behaviors are not
more likely than lower-risk women to receive pregnancy planning counseling.
This result confirms earlier studies showing that preconception counseling is
rarely provided even for women at high risk of poor pregnancy outcomes
(March of Dimes Birth Defects Foundation 2004). Raising women’s awareness
of the need for prepregnancy care, particularly when they are at risk of adverse
pregnancy outcomes, is an obvious need.

Furthermore, multiple types of health care providers have a role to play
in promoting women’s health before or between pregnancies. In data not
shown, the women in this study reported seeing family physicians or general
internists for regular health care, and most also reported seeing ob/gyns
(67 percent of preconceptional women and 75 percent of interconceptional
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women saw ob/gyns). However, the findings also point to less use of ob/gyns
among women with CVD risks. Consequently, it would be inappropriate to
assume that ob/gyns would see all women at risk of adverse pregnancy out-
comes before their pregnancies or that they could be the exclusive providers of
preconception care. Generalist physicians are likely to see many women with
risks for adverse pregnancy outcomes, including unhealthy behaviors and
CVD risks, and therefore must be included in efforts to increase awareness
and provision of preconception health services.

Longitudinal research is needed to clarify the timing of utilization of
health care for specific needs before or between pregnancies, as well as how
health care use might affect risk status for adverse pregnancy outcomes over
time. Research also is needed on the specific barriers that women confront in
seeking pre- or interconceptional care. Our findings confirm that health in-
surance is a key facilitator of obtaining care, but additional potential barriers,
such as availability of services in women’s communities and the cultural
competence of providers, require further exploration.

There are several limitations of this study. First, the cross-sectional na-
ture of the data means that we cannot determine the timing of health care use
in relation to the development of needs, we cannot assert that needs “cause”
health care use, and we cannot ascertain the impact of use on needs. The data
indicate how pre- and interconceptional women’s reports of health needs and
health services use are associated at a point in time, with current health needs
examined in relation to health care use in the past year (for four outcome
measures) and the past 2 years (for one outcome measure). Second, all data
were collected by self-report. Although access to medical record data would
have provided additional documentation of health status, the reported prev-
alence of risk factors for adverse pregnancy outcomes and frequency of health
services use appear reasonable and are comparable with those seen in other
research (Anderson et al. 2006; Lethbridge-Cejku, Rose, and Vickerie 2006).
Medical record information would not adequately capture health care use
because this is a population-based sample in which women may receive health
care from diverse sources. Third, although we have measured women’s per-
ceptions that they received specific types of health services, we cannot attrib-
ute services received to specific types of providers (e.g., we cannot determine
whether pregnancy planning counseling was received from ob/gyns or other
types of providers).

In light of recent CDC recommendations for preconception care for all
women of reproductive age in the United States, the findings of this study
confirm both that pre- and interconceptional women have substantial health
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needs and that these needs are not always associated with receiving health
services. Furthermore, variables other than need—including educational sta-
tus and health insurance—are associated with health care use in this popu-
lation. If preconception care is to realize its promise of improving women’s
health and reducing the incidence of adverse pregnancy outcomes, services
must address the key health needs among pre- and interconceptional women,
including those with less than optimal access to health care.

ACKNOWLEDGMENTS

This project is funded, in part, under grant number 4100020719 with the
Pennsylvania Department of Health. The authors wish to acknowledge the
staff of the Penn State Survey Research Center who conducted the RDD
telephone survey; Walther Eisenhauer, Patricia Fonzi, and D. Alfred Owens,
who helped design the CePAWHS; Sara Baker, the project manager; Diana
Velott, who assisted with data management; and Dawn P. Misra, who
provided consultation to the project.

Disclaimers: The Pennsylvania Department of Health specifically
disclaims responsibility for any analyses, interpretations, or conclusions.

REFERENCES

American Academy of Pediatrics and American College of Obstetricians and Gyne-
cologists. 2002. Guidelines for Perinatal Care, 5th Edition. Elk Grove Village, IL:
American Academy of Pediatrics.

American Association for Public Opinion Research. 2004. Standard Definitions: Final
Dispositions of Case Codes and Outcome Rates for Surveys, 3d Edition. Lenexa, KS:
AAPOR.

American College of Obstetricians and Gynecologists. 2005. “ACOG Committee
Opinion Number 313, September 2005. The Importance of Preconception Care
in the Continuum of Women’s Health Care.” Obstetrics and Gynecology 106 (3):
665-6.

American Diabetes Association. 2002. “Preconception Care of Women with Diabe-
tes.” Diabetes Care 25: S82—4.

Anderson, J. E., S. Ebrahim, L. Floyd, and H. Atrash. 2006. “Prevalence of Risk Factors
for Adverse Pregnancy Outcomes during Pregnancy and the Preconception
Period—United States, 2002-2004.” Maternal and Child Health Journal 10
(5 Suppl): S101-6. Available at http://dx.doi.org/10.1007/5s10995-006-0093-z



Women’s Preconceptional Health 73

Andersen, R. M. 1968. “Behavioral Model of Families’ Use of Health Services.” Re-
search Series No. 25. Chicago: Center for Health Administration Studies at the
University of Chicago.

——. 1995. “Revisiting the Behavioral Model and Access to Medical Care: Does It
Matter?” Journal of Health and Social Behavior 36: 1-10.

Bernstein, P. S., T. Sanghvi, and I. Merkatz. 2000. “Improving Preconception Care.”
Journal of Reproductive Medicine 45: 546-52.

Center for Nutrition Policy and Promotion. 2005. “2005 Dietary Guidelines for Amer-
icans.” U.S. Department of Agriculture.

Centers for Disease Control and Prevention. 2004. “Smoking during Pregnancy—
United States, 1990-2002.” Morbidity and Mortality Weekly Report 53 (39):
911-5.

——. 2006. “Recommendations to Improve Preconception Health and Health
Care—United States: A Report of the CDC/ATSDR Preconception Care Work
Group and the Select Panel on Preconception Care.” Morbidity and Mortality
Weekly Report 55 (RR-6): 1-23.

Coppage, K. H., and B. M. Sibai. 2005. “Treatment of Hypertensive Complications in
Pregnancy.” Current Pharmaceutical Design 11 (6): 749-57.

Curry, M. A, R. A. Campbell, and M. Christian. 1994. “Validity and Reliability
Testing of the Prenatal Psychosocial Profile.” Research in Nursing and Health 17 (2):
127-35.

Curtin, R., S. Presser, and E. Singer. 2005. “Changes in Telephone Survey
Nonresponse over the Past Quarter Century.” Public Opinion Quarterly 69 (1):
87-98.

Finch, B. K. 2003. “Socioeconomic Gradients and Low Birth-Weight: Empirical and
Policy Considerations.” Health Services Research 38 (6): 1819-41.

Finer, L. B., and S. K. Henshaw. 2006. “Disparities in Rates of Unintended Pregnancy
in the United States, 1994 and 2001.” Perspectives on Sexual and Reproductive Health
38 (2): 90-6.

Freda, M. C., M. K. Moos, and M. Curtis. 2006. “The History of Preconception Care:
Evolving Guidelines and Standards.” Maternal and Child Health Journal 10 (5
Suppl): S43-5. Available at http://dx.doi.org/10.1007/s10995-006-0087-x

Frey, K. A.,and]. A. Files. 2006. “Preconception Healthcare: What Women Know and
Believe.” Maternal and Child Health Journal 10 (suppl 7): 73-7.

Glaser, R., B. Rabin, M. Chesney, S. Cohen, and B. Natelson. 1999. “Stress-Induced
Immunomodulation: Implications for Infectious Diseases?” jJournal of the Amer-
ican Medical Association 281 (24): 2268-70.

Handler, A., D. Rosenberg, K. M. Rankin, M. Zimbeck, and E. K. Adams. 2006. “The
Pre-Pregnancy Insurance Status of Public Aid Recipients in the Aftermath of
Welfare Reform: Women in the Medicaid Gap.” Journal of the Health Care for the
Poor and Underserved 17 (1): 162-79.

Hedderson, M. M., N. S. Weiss, D. A. Sacks, D. J. Pettitt, J. V. Selby, C. P. Quesen-
berry, and A. Ferrara. 2006. “Pregnancy Weight Gain and Risk of Neonatal
Complications: Macrosomia, Hypoglycemia, and Hyperbilirubinemia.” Obstet-
rics and Gynecology 108 (5): 1153-61.



74 HSR: Health Services Research 43:1, Part I (February 2008)

Henderson, J. T., C. S. Weisman, and H. Grason. 2002. “Are Two Doctors Better Than
One? Women’s Physician Use and Appropriate Care.” Women’s Health Issues 12
(3): 138-49.

Henriksen, T. 2006. “Nutrition and Pregnancy Outcome.” Nutrition Review 64 (5, part
2): S19-23; discussion S72-91.

Henshaw, S. K. 1998. “Unintended Pregnancy in the United States.” Family Planning
Perspectives 30 (1): 24-9, 46.

Hoyert, D. L., T. J. Mathews, F. Menacker, D. M. Strobino, and B. Guyer. 2006.
“Annual Summary of Vital Statistics: 2004.” Pediatrics 117 (1): 168-83.

Institute of Medicine. 2003. Unequal Treatment: Confronting Racial and Ethnic Disparities
in Health Care. Washington, DC: National Academies Press.

Kramer, M. S., L. Seguin, J. Lydon, and L. Goulet. 2000. “Socio-Economic Disparities
in Pregnancy Outcome: Why Do the Poor Fare So Poorly?” Paediatric and Peri-
natal Epidemiology 14 (3): 194-210.

Krieger, N. 1999. “Embodying Inequality: A Review of Concepts, Measures, and
Methods for Studying Health Consequences of Discrimination.” International
Journal of Health Services 29 (2): 295-352.

Lethbridge-Cejku, M., D. Rose, and J. Vickerie. 2006. “Summary Health Statistics for
US Adults: National Health Interview Survey, 2004.” Vital and Health Statistics
10 (228): 1-164.

Little, B. B., L. M. Snell, K. J. Trimmer, S. M. Ramin, F. Ghali, C. A. Blakely, and A.
Garret. 1999. “Peripartum Cocaine Use and Adverse Pregnancy Outcome.”
American Journal of Human Biology 11 (5): 598-602.

Lu, M. C., M. Kotelchuck, J. F. Culhane, C.J. Hobel, L. V. Klerman, and J. M. Thorp Jr.
2006. “Preconception Care between Pregnancies: The Content of
Internatal Care.” Maternal and Child Health Journal 10 (suppl 7): 107-22.

March of Dimes Birth Defects Foundation. 2004. Folic Acid and the Prevention of Birth
Defects: A National Survey of Pre-Pregnancy Awareness and Behavior among Women of
Childbearing Age, 1995-2004. White Plains, NY: March of Dimes.

Martin, J. A., B. E. Hamilton, P. D. Sutton, S. J. Ventura, F. Menacker, and S. Kirmeyer.
2006. “Births: Final Data for 2004.” National Vital Statistics Report 55 (1): 1-101.

Misra, D. P, B. Guyer, and A. Allston. 2003. “Integrated Perinatal Health Framework.
A Multiple Determinants Model with a Life Span Approach.” American Journal of
Preventive Medicine 25 (1): 65-75.

Misra, D. P., P. O’Campo, and D. Strobino. 2001. “Testing a Sociomedical Model for
Preterm Delivery.” Paediatric and Perinatal Epidemiology 15 (2): 110-22.

National Association of Community Health Centers. 2004. A Nation’s Health at Risk II: A
Front Row Seat in a Changing Health Care System. Special Topics Issues Brief No. 7.
Washington, DC: National Association of Community Health Centers.

National Institutes of Health. 1995. “Physical Activity and Cardiovascular Health. NIH
Consensus Statement” [accessed on May 17, 2006]. Available at http://consensus.
nih.gov/1995/1995ActivityCardiovascularHealth101html.htm

Parazzini, F., L. Chatenoud, M. Surace, L. Tozzi, B. Salerio, G. Bettoni, and G. Benzi.
2003. “Moderate Alcohol Drinking and Risk of Preterm Birth.” European Journal
of Clinical Nutrition 57 (10): 1345-9.



Women’s Preconceptional Health 75

Raatikainen, K., N. Heiskanen, and S. Heinonen. 2006. “Transition from Overweight
to Obesity Worsens Pregnancy Outcome in a BMI-Dependent Manner.” Obesity
(Silver Spring) 14 (1): 165-71.

Salganicoff, A., U. R. Ranji, and R. Wyn. 2005. Women and Health Care: A National
Profile. Menlo Park, CA: Henry J. Kaiser Family Foundation.

Scholle, S. H., J. C. Chang, J. Harman, and M. McNeil. 2002. “Trends in Women’s
Health Services by Type of Physician Seen: Data from the 1985 and 1997-98
NAMCS.” Women’s Health Issues 12 (4): 165-77.

Shankaran, S., A. Das, C. R. Bauer, H. S. Bada, B. Lester, L. L. Wright, and V.
Smeriglio. 2004. “Association between Patterns of Maternal Substance Use and
Infant Birth Weight, Length, and Head Circumference.” Pediatrics 114 (2): €226~
34.

Sherbourne, C. D., and A. L. Stewart. 1991. “The MOS Social Support Survey.” Social
Science and Medicine 32 (6): 705-14.

Wadhwa, P. D, J. F. Culhane, V. Rauh, S. S. Barve, V. Hogan, C. A. Sandman, C. .
Hobel, A. Chicz-DeMet, C. Dunkel-Schetter, T. J. Garite, and L. Glynn. 2001.
“Stress, Infection, and Preterm Birth: A Biobehavioural Perspective.” Paediatric
and Perinatal Epidemiology 15 (suppl 2): 17-29.

Ware, J. Jr., M. Kosinski, and S. D. Keller. 1996. “A 12-Item Short-Form Health
Survey: Construction of Scales and Preliminary Tests of Reliability and Valid-
ity.” Medical Care 34 (3): 220-33.

Weisman, C. S., M. M. Hillemeier, G. A. Chase, A.-M. Dyer, S. A. Baker, M. Feinberg,
D. S. Downs, R. L. Parrott, H. K. Cecil, J. J. Botti, C. MacNeill, C. H. Chuang,
and B. Yost. 2006. “Preconceptional Health: Risks of Adverse Pregnancy Out-
comes by Reproductive Life Stage in the Central Pennsylvania Women’s Health
Study (CePAWHS).” Women’s Health Issues 16: 216-24.



