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Abstract

adult chronic diseases in the population.

Preconception healthcare (PCHC) is a set of prevention and health promotion interventions to reduce reproductive-
aged women’s health risks before conception and improve birth outcomes. This timelier intervention is underutilized in
the United States (U.S.). The current health framework integrates the Fetal Origin of Adult Disease (FOAD) theory, the
Developmental Origin of Health and Disease (DOHaD) and the Life Course Theory of health (LCT). This continuous
integrative health framework emphasizes the important role of PCHC on birth outcomes and on reducing the burden of
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Introduction

Preconception healthcare (PCHC) includes a set of evidence-based
preventive and health promotion interventions to improve reproductive-
aged women and men health before conception [1,2]. Infant mortality
and adverse birth outcomes remain high and show great disparities
along racial and socioeconomic lines in the United States (U.S.). Most
of the leading causes of adverse birth outcomes and infant mortality are
associated with women’s health and risk behaviors that are preventable
through PCHC [3]. The concept of preconception healthcare was first
described almost two centuries ago. In his early 19" century, children’s
medical treatise, Dr. Dewees [4], the American pioneer in perinatal
health, proposed that the medical treatment of children should begin
with the earliest formation of the embryo and should include the
mother before marriage as well as during pregnancy. Despite this early
recognition, PCHC has not become part of the routine care of most
reproductive-aged women.

Preconception healthcare today

Almost two centuries later, in 2006, the Center for Disease Control
and Prevention (CDC) published PCHC recommendations [1,2].
Despite good evidence supporting the CDC recommendations, PCHC
is underutilized in the U.S. [5,6]. Many reproductive-aged women are
not aware of the CDC recommendations, nor do they receive all of the
recommended preconception care interventions. An assessment of
PCHC interventions among rural women revealed that only one-half
received counselling about contraception, one in three were offered
sexually transmitted infections (STIs) screening and one in four
received counseling about the effects of body weight, prescription drugs,
folic acid intake and substance use impact on birth outcomes. Only one
in five received information on rubella and hepatitis B immunizations
or about the effects of illegal drugs in maternal and fetal outcomes and
wellbeing. Most surprisingly, among those who were diabetic at the
time of the assessment, only 6.2% had discussed the need to have their
diabetes under control before planning a pregnancy [5] (Table 1).

Researchers have investigated why PCHC has not become part
of the routine care for all reproductive-aged women in the U.S.
Potential explanations included lack of time during patient visits,
lack of reimbursement, lack of sufficient professional training and
not feeling comfortable talking with women about improving their
health before pregnancy [7]. One additional explanation could be the
lack of health policy in favor of comprehensive PCHC. Policy makers
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Table 1: Recommendations to improve women'’s preconception healthcare.

argue that there is not enough evidence about the benefits of providing
PCHC on birth outcomes to support a policy; however, there is ample
evidence supporting the benefits of the individual PCHC interventions
on improving birth outcomes. Some of these interventions include
adequate folic acid intake, healthy pre-pregnancy weight, tobacco and
alcohol abstinence, tight diabetes control and rubella and hepatitis B
immunizations [1-3].
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Some progress has been made in facilitating the integration of
PCHC into the routine primary care of reproductive-aged women.
Professional organizations such as the American Academy of Family
Physicians have published updated PCHC guidelines for primary
healthcare providers, emphasizing the importance of PCHC in the
continuum of women’s care [8]. These guidelines include key clinical
recommendations for practice, the level of evidence that supports
them and Continue Medical Education self-assessments for primary
healthcare clinicians. Additional resources for healthcare providers
are available from the National Preconception Care and Health Care
Initiative (national public and private partnership led by the Center for
Maternal and Infant Health at the University of North Carolina Chapel
Hill [9]. Recently, the US Department of Veteran Affairs developed a
preconception healthcare mobile app to guide healthcare providers
in counseling women before pregnancy [10]. In addition, the US
Department of Health and Human Services/Women Health provides
resources for women, including a checklist that they can use to prompt
a conversation about PCHC with their healthcare provider [11]. Some
policy changes have also occurred that emphasize including prevention
and health promotion in primary care, which might open the door to
providing PCHC to more women [2,12].

For the past seven years, our research has focused on increasing
women’s PCHC knowledge and on empowering them to seek PCHC. In
a recently completed intervention study, we used a quasi-experimental,
non-randomized, two-group design to evaluate the effect of a PCHC
educational program on PCHC knowledge and self-efficacy among
rural reproductive-aged women. The educational intervention followed
the Health Belief Model (HBM). A mixed-model ANOVA (alpha=0.05)
assessed the effect of the intervention on PCHC knowledge and HBM
scores. Women 18 to 45 years of age (N=85) participated in the study.

Post-intervention PCHC knowledge (p=0.02) and HBM summary
score (p=0.009) increased in the study group. The study group
demonstrated an increase in PCHC knowledge (p<0.001) and in the
HBM summary scores (p=0.015) when evaluated over time. The study
supported that providing PCHC education to rural reproductive-aged
women increased their knowledge and self-efficacy in accessing PCHC.
We are currently working on using available innovative technology to
reach urban and rural reproductive-aged women with PCHC education
tailored to their needs.

Integrating preconception healthcare in the life course theory

There is an additional benefit to provide PCHC to all reproductive-
aged women aside from improving birth outcomes and infant mortality.
These same interventions have the potential to reduce adult chronic
diseases. Cardiovascular disease, cancer and diabetes are leading causes
of death and disability in the U. S. First proposed by Dr. Barker, the
Fetal Origins of Adult Disease (FOAD) theory describes that exposure
to an adverse event while in utero increases the risk of adult diseases
in the child [13]. This impact is seen through generations, in babies
born to mothers who themselves suffered adverse exposures earlier
in life [13]. Since Barker’s theory was proposed, extensive animal
models and human cohort studies evaluated and supported this theory
[14]. Exposure to adverse events during critical periods in human
development causes physiological and metabolic responses that persist
later in life and cause disease. Evidence supports that extremes in fetal
weight are associated with coronary artery disease, stroke, hypertension,
kidney failure, dyslipidemia, insulin resistance, cancer, osteoporosis
and some mental disorders [15]. The current conceptual framework
that explains health and disease integrates Barker's FOAD theory,
the Developmental Origin of Health and Disease (DOHaD) concept
and the Life Course Theory (LCT) [16]. In this framework, nutrition
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Figure 1: Integrated framework of health and disease: Barker hypothesis/fetal origin of adult disease/development origins of health and disease/life course theory of

health [15].
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extremes, epigenetics modifications, oxidative stress and increased
corticoids exposure coupled with mismatch compensatory growth
after low birth weight; increase the risk of chronic adult disease. This
continuous framework recognizes that programing events (biological
and social determinants of health) can act before conception, during
pregnancy and after birth and can explain adult diseases as well as
health disparities in the population. The LCT framework contributes to
the understanding of the pathogenesis of chronic disease and identifies
opportunities for more timely interventions to reduce the burden of
adult diseases, including PCHC (Figure 1).

Conclusion

Early prenatal care reduces pregnancy complications that can
cause adverse birth outcomes, which in turn can increase the risk
of adult chronic disease; however, gestation can be ongoing for six
to eight weeks when prenatal care starts. Preconception healthcare
represents a timelier primary care intervention available to all
health providers caring for women. With PCHC as a component of
the routine care for reproductive-aged women, we would be able
to collect long-term data on PCHC impact on birth outcomes and
its contribution to the subsequent reduction in the burden of adult
chronic disease.
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