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Natalie Ann DiPietro Mager

PRECONCEPTION AND INTERCONCEPTION HEALTH AND ROUTINE HEALTH

SERVICE USE AMONG WOMEN IN A RURAL MIDWESTERN COMMUNITY

Advancement of preconception and interconception health is a key element to

improve women’s health as well as pregnancy outcomes. Little is known about the
preconception and interconception health status of rural Midwestern populations in the
United States. The primary objective of this study was to determine the preconception
and interconception health status as well as behaviors of reproductive age women living
in a rural Midwestern area. Secondary objectives were to quantify process measures of
health care access and barriers to care, as well as determine disparities in preconception
and interconception health status among women in this rural area as compared to
statewide estimates. As existing national or state secondary data sources often have
limitations in data derived from areas with low population densities or insufficient sample
sizes to generate reliable estimates, a cross-sectional study was performed using a 34-
item survey. Data were collected from February to May 2019 from 315 non-pregnant
women ages 18-45 years in a rural county in northwestern Ohio. Nearly all women
surveyed had at least one risk factor associated with poor pregnancy outcomes, many of
which were modifiable. Nearly half of all respondents reported at least one barrier to
receipt of health care services. Women in this rural county fared worse for several
preconception and interconception health measures when compared to statewide
estimates derived from Behavioral Risk Factor Surveillance System and Ohio Pregnancy
Assessment Survey data. These findings illustrate the need for continued development of

interventions to improve preconception and interconception health for rural women as
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well as improved methods to capture and analyze data on important subpopulations at
risk.

Brian E. Dixon, PhD, MPA, Chair
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Chapter 1
INTRODUCTION

Preconception and interconception health are broad, interrelated terms that
encompass overall health for non-pregnant women of reproductive age. Together these
terms allow providers, health services researchers, as well as public health programs, to
measure, monitor, and improve women’s health to minimize adverse pregnancy
outcomes, should pregnancy occur.! Preconception health refers to a woman’s health
prior to her first pregnancy. Interconception health focuses on the health of a woman
between pregnancies. !

Many expert groups have recognized the importance of optimal preconception
and interconception health and the need for routine provision of primary health care to
identify and modify biomedical, behavioral, or social issues that may pose a risk to the
health of a woman or future baby.'* In addition, Healthy People 2020 contains a number
of goals related to preconception health status and care. These include objectives to
increase the number of women who have received preconception care services and
practiced recommended preconception health behaviors.> As approximately half of all
pregnancies in the U.S. are unintended,® it is important that all women of childbearing
age, regardless of intent to become pregnant, have good health in order to minimize risks
of poor birth outcomes.!?

This is especially important as the United States (U.S.) continues to struggle with
high rates of infant mortality.” The infant mortality rate (IMR) is calculated by dividing
the number of infants born alive who die before age 12 months by 1,000 live births. The

most recent data available indicate that the IMR in the U.S. in 2017 was 5.79 deaths per



1,000 live births” and comparison with unadjusted IMR with other Organisation for
Economic Co-operation and Development countries ranks the U.S. as thirty-fourth®
(Figure 1). Even after including only births that meet a minimum threshold of 22 weeks'
gestation or 500 gram birthweight, the U.S. IMR still ranks significantly higher than
comparable countries.’

In the U.S., significant differences are seen in the IMR among racial and ethnic
groups, with IMR for infants born to African American mothers more than twice the IMR
for infants born to Caucasian mothers (10.97 deaths per 1,000 live births versus 4.7
deaths per 1,000 live births, respectively).” There are also significant differences in IMR
seen regionally in the U.S., with a concentration of high rates in the South and parts of
the Midwest (Figure 2).” Among nine Midwestern states, seven have IMR higher than
the national average (Figure 3).”

The provision of preconception and interconception care (that is, provision of
primary health care to maintain and improve the health of women before and between
pregnancies) can reduce infant mortality.> The importance of good preconception and
interconception health is supported by the life course theory, which suggests that
pregnancy is not the only period of time that impacts maternal and infant health. The life
course theory brings integrates two longitudinal biomedical models, the early
programming model and cumulative pathway model, with the ecological model.!*!'* The
early programming model, also known as the “Barker hypothesis” (so named for British
epidemiologist Dr. David Barker) or “fetal origins of adult disease,” suggests that
exposures and experiences during embryonic and fetal life may encode the functions of

organs and systems that manifest in cardiovascular, metabolic and endocrine disease in



adult life.'*!” The cumulative pathways model suggests that throughout life, exposures
and insults gradually accumulate to create “allostatic load” on the body’s regulatory
processes, causing declines in health and function over time.!*!® Lastly, the ecological
model suggests that an individual’s health is impacted over the life course by the
interactions of one’s own biological determinants with familial and social relationships,
environmental contexts, and economic factors.!#

The life course perspective synthesizes the early programming, cumulative
pathway and ecological models into one conceptual framework and takes into account the
biological, social, economic, and environmental factors on health and health behaviors
throughout life and across generations. The framework takes into account both critical
periods for intervention as well as the cumulative impacts of these factors on health.>!?
In addition, a woman’s exposure to various protective and risk factors due to these
complex interactions can lead to health disparities.'>!° Therefore, birth outcomes cannot
be attributed only to maternal health status and risks during pregnancy, but to the entire
life course of the mother before conception.!® Even early prenatal care may be too late to
minimize some of the risks that result in poor birth outcomes.?® As a result, there is a
need to focus on the health of women throughout their life spans, not just during prenatal
and antenatal care.!>!42!

The clinical content of preconception care includes screening for health risks,
health promotion counseling to improve modifiable behaviors, and interventions such as
disease state management and vaccinations.! Preconception and interconception care
should be provided through routine health care for all women of childbearing potential as

part of primary care.! Therefore, it is important that women of reproductive age have



access to and use routine health services. To enable women to access and use health care,
they must have adequate health care insurance coverage as well as access to family
planning services, routine check-ups, and preventive health care.”?> Access to and
utilization of health care resources are key in the preconception and interconception
period as it enables providers and patients to identify and manage chronic conditions,
maintain healthy behaviors, as well as plan for an intentional pregnancy.?

While it is important for all women of reproductive age to have optimal
preconception and interconception health, there are subpopulations who are more
vulnerable to risk factors associated with worse overall health and negative pregnancy
outcomes. It is necessary to identify and address such disparities in order to achieve
health equity.?® One at-risk group are women who live in rural areas. In general, women
who live in rural areas have poorer health outcomes and higher rates of harmful health
behaviors, such as smoking, than women who live in urban areas.’*>” Women who live
in rural areas may have less access to health care resources and fewer health care
providers available to them, especially for gynecologic and obstetric services.”* As a
result, women in rural counties may have to travel longer distances to reach health care
facilities and/or experience longer wait times for appointments.>*?* Finally, there are also
relatively higher rates of poverty and barriers related to lack of transportation to access
health care or purchase healthful foods that impact the health of many women who live in
rural areas.?*?

Approximately 18 million women of reproductive age live in rural communities
in the U.S.,?? yet only three published studies have sought to examine comprehensive

preconception health indicators in this population.’!-* Two studies combined data from



the Behavioral Risk Factor Surveillance System (BRFSS) across predominantly rural
counties; one focused on women living in Appalachia,’' and the other on women living in
the Mississippi River Delta.3? A third study looked at women living in a 28-county region
in central Pennsylvania, which is largely rural.’> Each of these studies found that women
living in these mostly rural areas had concerning preconception health risk behaviors,

3133 However,

such as high rates of smoking, overweight/obesity, and physical inactivity.
the geographical locations of these previous studies, especially those using data from
Appalachian and the Mississippi River Delta regions, may reflect the influence of unique
cultural factors which may not be relevant to rural women living in other areas of the
U.S. In addition, these studies did not examine other measures, such as barriers to receipt
of care or having a usual source of care, which may be key determinants of health care
access for women living in rural areas.

To date, there have been no published papers that examine the experiences of
women in the rural Midwest. Given the high rates of infant mortality in the Midwest”-
and the increased risks associated with poor pregnancy outcomes among rural women,?*
32 it is imperative to characterize the health and access to health care among reproductive-
age women in this geographic area. In addition, most work on disparities in maternal and
child health in certain Midwestern states, such as Ohio, has focused largely on race and
ethnicity.>* While it is extremely important to continue to work to close the racial/ethnic
gap in infant mortality, care must be taken to not inadvertently overlook other at-risk
groups in the process. While preconception and interconception health measures may be

collected from rural women through the BRFSS3 or Pregnancy Risk Assessment

Monitoring System (PRAMS)?® surveys, these existing national or state secondary data



sources often have limitations in data derived from areas with low population densities or
insufficient sample sizes to generate reliable estimates specific to rural areas.

Therefore, a cross-sectional study and series of three analyses was performed to
investigate the following unknown aspects of preconception and interconception health
and access to health care among women of reproductive age in the rural Midwest:

1) the prevalence of health behaviors and conditions known to be associated with

poor overall health and adverse pregnancy outcomes;

2) the use of routine health care and barriers to accessing such care; and

3) whether any disparities exist in preconception and interconception health

indicators as compared to statewide estimates.

The study hypothesis was that women living in this rural Midwestern area have
higher rates of poor preconception and interconception health indicators compared to
statewide estimates and experience multiple barriers to accessing health care services. In
order to measure indicators of preconception and interconception health and health care
access, a survey instrument was created, containing primarily questions adapted from the
BRFSS* and Ohio Pregnancy Assessment Survey’” or OPAS (the statewide surveillance
tool used in Ohio since 2016 in place of PRAMS) that provided standardized wording to
allow for comparisons of study results with state and national data. The questions
pertaining to preconception and interconception health that were included focused on
chronic disease (e.g. hypertension, diabetes, obesity) and health behaviors (e.g., smoking,
heavy alcohol consumption, physical inactivity) known to negatively impact a woman’s
health as well as pregnancy outcomes.'*® Process measures for preventive health care

use (i.e., routine check-up in the last year), having a usual source of care, and health



insurance coverage as well as barriers to receipt of health care were also assessed because
access to medical care is an essential component for good health.>® These questions
sought to quantify the exposures to various protective and risk factors that are affected by
social determinants of health across the lifespan. The ultimate goal of this project was to
characterize for the first time the preconception and interconception health needs among
reproductive-age women living in a rural Midwestern area to determine issues to
prioritize, inform the development of needed interventions, and serve as a baseline to
measure the effectiveness of such interventions, key steps in the process to advancing

health equity.?



Figure 1. United States infant mortality rate compared with other Organisation for

Economic Co-operation and Development countries, 20178
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Figure 2. Infant mortality rates per 1000 live births, by state: United States, 20177
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Source: Ely DM, Driscoll AK. Infant mortality in the United States, 2017: Data from the period linked
birth/infant death file. National Vital Statistics Reports, vol 68 no 10. Hyattsville, MD: National Center for
Health Statistics. 2019. This figure is in the public domain and may be reproduced or copied without
permission.



Figure 3. Infant mortality rates per 1000 live births in Midwestern states, 20177
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Chapter 2
PRECONCEPTION AND INTERCONCEPTION HEALTH OF WOMEN IN THE

RURAL MIDWEST

Introduction

Preconception and interconception health are wide-ranging concepts that
encompass overall health for non-pregnant girls and women of reproductive age. Its
dual purpose is to improve women’s health as well as to minimize adverse pregnancy
outcomes, should pregnancy occur.! Preconception health refers to a woman’s health
prior to her first pregnancy. Interconception health focuses on the health of a woman
between pregnancies. !

The need for good preconception and interconception health is supported by the
life course theory and the recognition that even early prenatal care is too late to impact
many of the risks that may adversely affect a pregnancy.?? The life course theory is a
conceptual framework that considers the interplay of biological, social, economic, and
environmental factors on health and health behaviors throughout life and across
generations.>!'? This approach takes into account both critical periods for intervention as
well as the cumulative impacts of these factors on health and brings together longitudinal
biomedical modules, the early programming model and cumulative pathway model.!>!3
Therefore, birth outcomes cannot be attributed only to health status and risks during
pregnancy, but to the entire life course of the mother before conception.'® As a result,
there is a need to focus on the health of women throughout their life spans, not just during

prenatal and antenatal care.?!4
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Many expert groups have recognized the significance of preconception and
interconception health and need for routine provision of preconception and
interconception care to all women through comprehensive care to identify and modify
biomedical or behavioral issues that may pose a risk to the health of a woman or future
baby.!"* The U.S. continues to struggle with high rates of infant mortality,” thus Healthy
People 2020 contains a number of goals related to preconception health status and care,
including objectives to increase the number of women who have received preconception
care services and practiced recommended preconception health behaviors.> As
approximately half of all pregnancies in the U.S. are unintended,® it is important that all
women of childbearing age, regardless of intent to become pregnant, have good health in
order to minimize risks of poor birth outcomes.!*

There are subpopulations at greater risk for suboptimal preconception and
interconception health status. One such group are women who live in rural areas. In
general, women who live in rural areas have poorer health outcomes and higher rates of
harmful health behaviors, such as smoking, than women who live in urban areas.?*2%
Women who live in rural areas may have less access to health care resources and fewer
health care providers available to them, especially for gynecologic and obstetric
services.?* There are also relatively higher rates of poverty and barriers related to lack of
transportation and/or long travel distances required to access health care or purchase
healthful foods that impact the health of many women who live in rural areas.!42%4!
While women who live in rural areas have been shown to have preconception and

interconception health challenges,?'-33 to-date there have been no studies that examine

such health measures among women in the rural Midwestern U.S. Existing national or
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state secondary data sources often have limitations in data derived from areas with low
population densities or insufficient sample sizes to generate reliable estimates specific to
rural areas. Therefore, a cross-sectional study was conducted to assess the preconception
and interconception health status of women living in a Midwestern rural area. The
primary objective of the study was to quantify the prevalence of selected evidence-based
preconception and interconception health measures among rural women of reproductive
age. A secondary objective was to assess interest among women in this rural area in
receiving more information about preconception and interconception care and family

planning.

Methods

This cross-sectional study was conducted in Hardin County, a rural county in
northwest Ohio with a total population of 31,480 using a 34-item survey instrument
developed to collect data pertinent to preconception and interconception health from adult
reproductive-aged women (Appendix A). The following domains were included due to
their potential impact on preconception and interconception health status: demographic
characteristics [age; race/ethnicity; marital status; educational attainment; number of
children; income]; preconception and interconception health measures (health status;
weight/height; selected medical history; selected vaccine history; multivitamin/folic acid
use; fruit/vegetable consumption; alcohol use [average number of drinks consumed per
week; number of times in last 3 months that 4 alcoholic drinks were consumed in a 2
hour time span]; tobacco use [history of cigarette, cigar, little cigar, cigarillo, e-cigarette,
vaping, other electronic nicotine product, chewing tobacco, snuff, or snus use in past two

years; number of cigarettes currently smoked on an average day; current frequency of e-
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cigarette, vaping, or other electronic nicotine product use]; physical activity;
contraceptive use); and insurance coverage, health care access issues, and patterns of
health care use. Finally, participants were asked if they were interested in additional
information on how to be a healthy woman, family planning, or how to have a healthy
baby; women could indicate interest in receiving additional information on more than one
topic.

A number of the questions related to preconception and interconception health
were adapted from the BRFSS3® and OPAS?” which provided standardized wording to
allow for comparisons of study results with state and national data. In addition, several
questions were created for the purposes of this study, including questions focused on
elements of preconception care recommended by the Centers for Disease Control and
Prevention (CDC), such as specific disease states that should be controlled or vaccines
that should be received prior to pregnancy.' Likewise, questions asking women about the
location of their last health care encounter and whether they were interested in more
information were developed for this study.

Of the 34 survey items, eight assessed tier 1 preconception health measures. The
tier 1 preconception health indicators were identified by the National Preconception
Health and Health Care Initiative’s Surveillance and Research work group as the highest
priority measures for state surveillance of preconception health and can be used to
monitor programs or activities for improving the preconception health status of women of
reproductive age.® These measures are currently collected through BRFSS and PRAMS
surveys and include: diabetes (percentage of women ever told by a health care

professional that they had diabetes, excluding only during pregnancy and borderline/pre-
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diabetes); hypertension (percentage of women ever told by a health care professional that
they had hypertension, excluding only during pregnancy and borderline/pre-
hypertension); folic acid intake (percentage of women who take a multivitamin, prenatal
vitamin, or a folic acid supplement every day of the month prior to pregnancy); heavy
alcohol consumption (percentage of women who had eight or more drinks in an average
week during the three months prior to pregnancy); normal weight (percentage of women
who are normal weight, i.e., body mass index18.5-24.9 kg/m?); physical activity
(percentage of women who participate in enough moderate and/or vigorous physical
activity in a usual week to meet the recommended levels of physical activity, i.e., 30
minutes per day for 5 days of the week or more); current smoker (percentage of women
who currently smoke); use of a most or moderately effective contraceptive method
(percentage of women who report that they or their husband/partner were currently using
a more effective contraceptive method to keep from getting pregnant, i.e., sterilization,
implant, intrauterine device, or hormonal method [injectable, pill, patch, ring]).’®

The survey instrument was assessed for face validity and pre-tested by 10 women
at a community event who were randomly approached to complete the survey tool and
were asked to provide feedback on whether any questions were unclear. Survey data were
collected using convenience samples at various locations in Hardin County between
February and May 2019. Locations where the survey was administered were purposely
varied in order to ensure data were collected from all regions of the county as well as
women from different socioeconomic levels. Locations included retail stores, gas
stations, grocery stores, laundromats, public libraries, food pantries, gyms, elementary

schools, salons, bingo and purse bingo games, General Educational Development (GED)
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classes, job fairs, pregnancy resource centers, bowling alleys, community centers,
community events, and community resources such as the Help Me Grow home-based
family support program. The data were collected anonymously and no incentives were
offered for participation. However, at a few community events, inexpensive items such as
ballpoint pens were distributed to anyone who approached the table regardless of study
participation.

After a woman completed the survey tool, she received a feedback form
(Appendix B) informing her whether she met health goals as established by national
guidelines.?® (If a question was not answered, “not known” was selected on the feedback
form.) She also received, as appropriate, verbal counseling and referral to local resources
to address her these health care needs. Follow-up with the local health department, free
mobile health clinic (Ohio Northern University [ONU] HealthWise Mobile Health
Clinic), local community pharmacy affiliated with the mobile health clinic (ONU
HealthWise Pharmacy), and/or her personal health care provider was encouraged. This
followed the model proposed for preconception health services which is 1) risk
identification; 2) education, and 3) intervention.*> Women who indicated they were
interested in more information on how to have a healthy baby received an additional
handout (Appendix C) and verbal counseling as applicable.

Survey inclusion criteria included women ages 18-45 years who were permanent
residents of Hardin County. Exclusion criteria were women who were currently pregnant
and temporary residents such as female students attending ONU, the only residential
college in the county. A power analysis based on the estimated number of reproductive-

age women in Hardin County who currently smoke cigarettes indicated a sample size of
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286 would be needed to ensure a 95% confidence level with a corresponding margin of
error of no more than 5%; the target number of participants to complete the survey tool
was rounded up to 300. The study was approved by the ONU Institutional Review Board,
which also allowed an additional 15 respondents’ data to be included in the analysis.
Data analyses were performed using Microsoft Office Excel 2019 (Redmond,
WA) and IBM SPSS 25 (Armonk, NY). Descriptive statistics were used to characterize
the population, and prevalence of the tier 1 preconception health measures were
calculated. Chi-square or Fisher’s exact test was used as appropriate for very small cell
sizes to identify associations between selected demographic characteristics and health
measures as well as interest in more information. Participants were further categorized
according to reproductive age (younger: 18-34 years; older: 35-45 years), marital status
(married; not married), number of children (none; one or more), education (less than
college; college graduate or greater), and insurance coverage (any, including private
insurance [group or individual], Medicaid, or TRICARE; none) consistent with previous
literature.3'-33 Logistic regression was performed to determine variables associated with
daily folic acid use, normal weight, sufficient physical activity, or currently smoking
cigarettes. These four measures were chosen because of the importance of these health
behaviors for a woman’s health, regardless of childbearing intent or ability, and potential
opportunity for intervention. The following variables were mutually adjusted in the
model: age, marital status, having at least one child, education, and health insurance
coverage. Age was included as a continuous variable; all other variables were included
as categorical variables as described above. Multicollinearity of the independent variables

was assessed through evaluation of collinearity diagnostics including variance inflation
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factors and tolerance values. Statistical significance was determined a priori as p < 0.05

(two-sided). Cases with missing data were excluded from the analysis.

Results

Of the 430 women meeting inclusion criteria who were approached to take the
survey, 320 chose to participate, resulting in a response rate of 74.4%. Analysis of
participants’ zip codes showed that women from across the county were included in the
study (Table D-11). Of the 320 participants, 315 completed at least 80% of the survey
and comprised the study group. Two hundred twenty-six participants (71.7%) completed
the tool in its entirety; 55 (17.5%) skipped only one of the questions, most commonly the
question asking annual income. Most participants completed the survey within five to
seven minutes.

Table 1 shows the demographic characteristics of the 315 study participants.
Participants’ mean age was 32.0 years (standard deviation 7.86 years) and 96.5% were
white, non-Hispanic. This demographic profile was consistent with the demographic
composition of Hardin County*® (Table E-13). The majority of study participants were
married (53.0%), had at least one child (73.7%), and had at least a high school education
(94.9%). Just over half of the participants (52.6%) reporting having private health
insurance from their own job or the job of a husband/partner; the remainder reported
having private health insurance from parents (5.7%), health insurance from the Ohio
Insurance Marketplace or HealthCare.gov (5.4%), Medicaid (22.9%), TRICARE (1.0%),

or having no coverage (11.1%).
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The preconception and interconception health measures of participants can be
seen in Table 2. Nearly one-fifth (16.8%) reported their health status to be fair or poor.
The majority of women were either overweight (23.2%) or obese (41.9%). The following
medical conditions were reported: type 1 or 2 diabetes (2.5%), hypertension (14.9%),
thyroid problems (11.7%), and epilepsy (1.9%). Only 37.8% of respondents reported
receiving a flu vaccine in the last year. Nearly 68% of respondents reported use of a most
or moderately effective contraceptive method.

Only about a quarter of women reported taking folic acid daily as either a
supplement or multivitamin (26.3%), and the majority of women reported eating only one
or two servings of fruit and vegetables a day (79.0% and 73.3%, respectively). Less than
a quarter (23.5%) of respondents reported meeting recommended levels of physical
activity.

About 31% of women reported current use of cigarettes, and 10.2% reported
current use of e-cigarettes, vaping, or other electronic nicotine products. Seventeen
women (5.4%) reported current use of both cigarettes and electronic nicotine products.
Eight women who reported current electronic nicotine product use reported cigarette use
in the past two years but no cigarette use now. Almost 32% of respondents reported
drinking at least one alcoholic beverage per week. Nearly the same percentage reporting
binge drinking at least once in the past three months, although 11.4% of women who
reported an episode of binge drinking reported not drinking any alcohol in an average
week.

In addition, the total number of tier 1 preconception health risk factors (type 1 or

2 diabetes, hypertension, not taking folic acid daily, heavy alcohol use, abnormal weight,

19



insufficient physical activity, smoking cigarettes, and not using effective contraception)
assessed per women was counted. Only five women (1.6%) reported no tier 1
preconception health risk factors. Thirty-three women (10.5%) reported one tier 1
preconception health risk factor; 69 (21.9%) reported two tier 1 preconception health risk
factors; 125 (39.7%) reported three tier 1 preconception health risk factors; 61 (19.4%)
reported four tier 1 preconception health risk factors; and 22 (7.0%) reported five tier 1
preconception health risk factors.

Statistically significant differences were also seen among certain subpopulations
of women for six of the eight tier 1 preconception health measures (Table 3).
Reproductive age was significantly associated with normal weight (p=0.033) and
effective contraceptive use (0.003). Marital status was significantly associated with folic
acid intake (p=0.021), current smoking (p=0.008), and effective contraceptive use
(p=0.017). Having at least one child was significantly associated with current smoking
(p<0.001) and effective contraceptive use (p<0.001). Having less than a college
education was significantly associated with normal weight (p=0.009) and current
smoking (p<0.001). Any insurance coverage was significantly associated with the
greatest number of tier 1 preconception health measures (folic acid intake [p=0.029],
normal weight [p=0.001], physical activity [p=0.044], and current smoking [p=0.005]).

Four logistic regression analyses were performed to determine variables
associated with daily folic acid use, normal weight, sufficient physical activity, or
smoking cigarettes (Table 4). The overall models were weak but significant when all five
independent variables were entered for three of the health behaviors: daily folic acid use,

normal weight, and current smoking. Women who were married (OR=2.20) or had any
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insurance coverage (OR=3.37) had significantly higher odds of reporting daily folic acid
intake; women with at least one child had significantly lower odds of reporting daily folic
acid intake (OR=0.46). Women with a college education or greater (OR=2.79) or any
health insurance coverage had significantly higher odds of reporting a normal weight
(OR=7.16); as age increased, odds of reporting normal weight significantly decreased
(OR=0.95). Women who were married (OR=0.42), had a college degree or greater
(OR=0.16), or had any health insurance coverage (OR=0.32) had significantly lower odds
of reporting cigarette use, while women with at least one child had significantly higher
odds of reporting cigarette use (OR=5.06). The overall model for physical activity was
not significant when all five independent variables were entered; however, having any
insurance coverage remained significantly associated with lack of sufficient physical
activity (OR=0.43).

Women were also asked if they would like additional information. Eighty-three
women (26.3%) reported wanting more information on how to be a healthy woman; 34
women (10.8%) reported wanting more information on family planning; and 25 women
(7.9%) reported wanting more information on how to have a healthy baby. More
unmarried women were interested in information about how to be a healthy woman than
married women (p=0.044). Younger women (ages 18-34 years) were more interested in
information about family planning (p<0.001) and how to have a healthy baby (p<0.001)
than older women; similar trends were seen among women who reported having no
children compared to those who reported having one or more children (p=0.004 and
p<0.001, respectively). There were no significant differences in the interest for more

information based on education or insurance coverage.
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Discussion

This cross-sectional study revealed overall poor preconception and
interconception health status as well as unhealthy behaviors among women 18-45 years
living in Hardin County, including hypertension (14.9%), current cigarette use (31.1%),
insufficient physical activity (76.5%), lack of daily folic acid use (73.7%), and being
overweight or obese (65.1%). Ninety-eight percent of women reported at least one tier 1
risk factor for poor preconception and interconception health. Overall, the responses
revealed that these women were at risk for poor health, and poor birth outcomes should
they become pregnant. Given that most of these are modifiable risk factors, the findings
illustrate the need for the development of clinical and public health interventions to
improve health and health behaviors for women in this rural area, and may be applicable
to women living in other rural Midwestern areas as well. These interventions should be
delivered as part of comprehensive women’s care supporting preconception health, health
through pregnancy, and postpartum/interconception health.44-46

Certain subpopulations had a significantly higher prevalence of risk factors,
which could be used to better target clinical or public health interventions. The logistic
regression models provide insight into associations for four important health measures
(folic acid intake, normal weight, physical activity, and smoking) that can significantly
influence pregnancy and birth outcomes.! These four measures also highlight the impact
of health behaviors across the lifespan and the dual purpose of preconception and
interconception care: to improve the health of women, as well as the outcome of any
pregnancy they may choose to have. Obesity, lack of physical activity, and tobacco use

are the leading causes of preventable deaths in the U.S.#” Folic acid is often taken in the
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form of a multivitamin; supplementation of a woman’s diet with vitamins and minerals
like folic acid and calcium may not only prevent birth defects but is also important for
prevention of diseases later in life such as osteoporosis, respectively.*® Therefore, these
behaviors are important for all women, including those have not had children or have
finished childbearing.

Policies and programs that enable healthy behaviors and improve knowledge are
essential to improving the overall health and well-being of women.*® Therefore, it is
important to consider the systems and social structures in rural areas that impact
preconception and interconception health and behaviors.??44% Factors beyond clinical
health should be recognized through a comprehensive life course approach that takes into
account unique challenges faced by rural women. Social determinants that impact rural
residents, including income and transportation, are associated with poor health outcomes
and health disparities.® Those living in rural areas have risks for health disparities due to
geographic isolation, lower socioeconomic status, and limited access to health care
providers.?+30

Lower educational achievement in rural areas affects health literacy,?° which is
also associated with poor health outcomes and disparities. Individuals with lower health
literacy may be less likely to ask questions or request additional information in health
care encounters.’' In this study, more women indicated interest in receiving more
information about “how to be a healthy woman” (26.3%) rather than “how to have a
healthy baby” (7.9%). Previous literature has suggested that women may be more

interested in preconception health services when framed as “women’s health,” “women’s

health management,” or “healthy lifestyles” rather than “preconception care,” especially
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for women who are not planning a pregnancy in the near future.>? For this population,
“women’s health” was the term that generated the most interest and should be
emphasized in future programs.

This study is the first to quantify preconception and interconception health
measures for a population of women living in the rural Midwestern U.S. Strengths of the
study include the high response rate as well as the very high percentage of respondents
who answered all or almost all of the questions; additionally, survey responses were
collected from across the entire county. The preconception and interconception health
measures examined are known indicators of overall health. This study identified health
risks that can be prioritized and addressed through health promotion, screening, and/or
appropriate interventions to improve women’s health and minimize the risk for adverse
pregnancy and birth outcomes.

Three published studies have examined preconception health measures among
primarily rural women in the U.S. Two of these studies combined data from the BRFSS
across predominantly rural counties; one focused on women living in Appalachia,’! and
the other on women living in the Mississippi River Delta.>? A third study looked at
women living in a 28-county region in central Pennsylvania, which is largely rural.*3
Each of these studies found that women living in these mostly rural areas had concerning
preconception health behaviors, such as high rates of smoking, overweight/obesity, and
physical inactivity.>!-33 However, the geographical locations for these studies, especially
those using data from Appalachian and the Mississippi River Delta regions, may reflect
the influence of unique cultural factors which may not be relevant to rural women living

in other areas of the U.S. such as the rural Midwest.
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There are several limitations of this study. First, this study did not include female
residents of Hardin County younger than 18 years of age. The survey tool was not
validated for use in a rural population; however, many of the items used for the
instrument were taken from well validated tools used in both rural and urban populations.
Not all health domains were included and the questionnaire did not assess all
preconception health risk factors; notably, data on food security and mental health issues
such as chronic stress, trauma, or depression were not collected. While these are
important factors that could impact overall health of the women and birth outcomes, they
were not the focus of this study. Data were self-reported which may have resulted in
recall errors or social desirability bias, which could result in an underestimation of certain
measures (e.g., smoking and alcohol use); in addition, prevalence of chronic conditions
such as diabetes or hypertension may also be underestimated as they are often
undiagnosed and diagnosis relies on use of the health care system. This is a common and
well-known limitation of survey-based studies and the impact of the potential under-
reporting should be considered in drawing conclusions. Sampling error might have
occurred as a convenience sample was used rather than a random sample and non-
response error may also be possible; both of these potential errors could affect the
validity and reliability of the data. However, the survey methodology attempted to
mitigate the impact of sampling error by purposefully administrating the survey in
different areas of the county and in different settings. Since most of those asked to
participate in the survey agreed to fill out the form, self-selection bias was expected to be
minimal. These data may not be generalizable to women living in other rural areas

outside of the Midwestern U.S., especially given the lack of racial and ethnic diversity in
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Hardin County. Finally, some of the observed proportions were larger than 25%;
therefore, the margin of error might be greater than 5% given the sample size.

Future research should examine additional preconception and interconception
health measures that were not collected in this study. As the independent variables
included in the logistic regression models were only weakly or modestly associated with
the outcomes of interest, future studies may help identify other predictors of healthy
behaviors in rural female populations. Additionally, research should be conducted to
determine whether there are any disparities in preconception health among women in the
rural Midwest as compared with other regions of the U.S. Future studies should also
examine the underlying factors that influence women'’s interest to receive more
information about preconception health and reasons for lack of interest. It is important to
determine what types of messaging may better resonate and the most appropriate times
and ways to engage women through comprehensive medical care and via channels
outside of the health care system.*+3

Despite the limitations of this study, these results provide data on region-specific
preconception and interconception health needs among exclusively rural women. These
data help to identify areas of focus for future programs or policies. Furthermore, such

baseline data are necessary to study trends and the impact of interventions over time.

Conclusion

Women living in a rural, Midwestern area reported poor preconception and
interconception health status such as hypertension (14.9%) and engaging in unhealthy
behaviors including cigarette use (31.1%), insufficient physical activity (76.5%), lack of

daily folic acid use (73.7%), and being overweight or obese (65.1%). Ninety-eight
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percent of women reported at least one risk factor for poor preconception and
interconception health. Policies and programs should be developed to address these
health issues in order to improve women’s well-being as well as pregnancy and birth

outcomes for women who live in rural areas.
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Table 1. Demographic characteristics of study participants

n (%) or mean £ SD
Age, years 32.0 +7.86 years
18-24 66 (21.0%)
25-34 116 (36.8%)
35-45 133 (42.2%)
Race/ethnicity
White, non-Hispanic 304 (96.5%)
Black, non-Hispanic 2 (0.6%)
Asian 2 (0.6%)
Two or more races 2 (0.6%)
White, Hispanic 5 (1.6%)
Marital status
Married 167 (53.0%)
Divorced 34 (10.8%)
Separated 14 (4.4%)
Never married 74 (23.5%)
Member of an unmarried couple 26 (8.3%)
Number of children
None 80 (25.4%)
1 or more 232 (73.7%)
Missing 3 (1.0%)
Education
Some high school 16 (5.1%)
High school graduate 120 (38.1%)
Some college 107 (34.0%)
College graduate 72 (22.9%)
Health insurance
Private health insurance from my job or the job of my 165 (52.4%)
husband/partner
Private health insurance from my parents 18 (5.7%)
Health insurance from the Ohio Health Insurance 17 (5.4%)
Marketplace or HealthCare.gov )
Medicaid 72 (22.9%)
TRICARE or other military health care 3 (1.0%)
None 35 (11.1%)
Missing 5 (1.6%)

SD = standard deviation
Percentages may not total 100 due to rounding
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Table 2. Preconception and interconception health measures reported by study

participants
n (%)
Self-reported health status
Excellent 17 (5.4%)
Very good 113 (35.9%)
Good 131 (41.6%)
Fair 52 (16.5%)
Poor 1 (0.3%)
Missing 1 (0.3%)
BMI classification®
Underweight (BMI of <18.5 kg/m?) 8 (2.5%)

Normal weight (BMI of 18.5 to <25 kg/m?)

94 (29.8%)

Overweight (BMI of 25.0 to <30 kg/m?)

73 (23.2%)

Class 1 obese (BMI of 30 to < 35 kg/m?)

57 (18.1%)

Class II obese (BMI of 35 to < 40 kg/m?)

38 (12.1%)

Class III obese (BMI of 40 kg/m? or higher)

37 (11.7%)

Missing 8 (2.5%)
History of selected medical conditions
Diabetes* 28 (8.9%)
Type 1 diabetes 3 (1.0%)
Type 2 diabetes 5 (1.6%)
Gestational diabetes (diabetes while pregnant) 23 (7.3%)
Don’t know 3 (1.0%)
Missing 1 (0.13%)
High blood pressure (hypertension) 47 (14.9%)
Don’t know 2 (0.6%)
Missing 1 (0.3%)
Thyroid problems 37 (11.7%)
Don’t know 6 (1.9%)
Missing 1 (0.3%)
Epilepsy (seizures) 6 (1.9%)
Don’t know 3 (1.0%)
Missing 1 (0.3%)
Flu vaccine in the last year 119 (37.8%)
Don’t know 6 (1.9%)
Missing 2 (0.6%)
Family planning methods*
Abstinence 19 (6.0%)
Withdrawal 26 (8.3%)
Natural family planning 6 (1.9%)
Condoms 38 (12.1%)

Hormonal contraception (oral, injectable, patch, vaginal ring)

65 (20.6%)
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Long-acting reversible contraception (IUD or implant)

29 (9.2%)

Tubes tied or blocked

83 (26.3%)

Vasectomy 36 (11.4%)
Other (free text box)
Hysterectomy 5(1.6%)
Unable to become pregnant 4 (1.3%)
None 32 (10.2%)
Desiring pregnancy 24 (7.7%)
Don’t want to use birth control 9 (2.9%)
Worried about side effects from birth control 3 (1.0%)
Problems paying for birth control 1 (0.3%)
Husband/partner does not want to use birth control 2 (0.6%)
Other (free text box)
Lesbian 1 (0.3%)
Missing 18 (5.7%)
Folic acid supplement or multivitamin use
0 days a week 174 (55.2%)
1-3 days a week 39 (12.4%)
4-6 days a week 19 (6.0%)

7 days a week

83 (26.3%)

Servings of fruit

0 servings per day

42 (13.3%)

1-2 servings per day 249 (79.0%)

3-4 servings per day 20 (6.3%)

5 or more servings per day 4 (1.3%)
Servings of vegetables

0 servings per day 21 (6.7%)

1-2 servings per day

231 (73.3%)

3-4 servings per day

63 (20.0%)

5 or more servings per day

0 (0%)

Physical activity (30 minutes or more)

Less than 1 day a week

45 (14.3%)

1-2 days a week

93 (29.5%)

3-4 days a week

103 (32.7%)

5 or more days a week

74 (23.5%)

Cigarette smoking

Any cigarettes in the last 2 years

115 (36.5%)

Current use
None 217 (68.9%)
1-20 cigarettes (<I pack) on an average day 83 (26.3%)
21-40 cigarettes (1-2 packs) on an average day 15 (4.8%)
E-cigarettes, vaping, or other electronic nicotine products
Any use in past 2 years 47 (14.9%)
Current use
None 283 (89.8%)
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1 day a week or less 11 (3.5%)
2-6 days a week 7 (2.2%)
Once a day 3 (1.0%)
More than once a day 11 (3.5%)
Alcohol use
0 drinks a week 214 (67.9%)
1-3 drinks a week 85 (27.0%)
4-7 drinks a week 12 (3.8%)
8-13 drinks a week 0 (0.0%)
14 or more drinks a week 3 (1.0%)
Missing 1 (0.3%)
Binge drinking (4 alcoholic drinks or more in a 2-hour time span)
0 times in last 3 months 215 (68.3%)
1 time in last 3 months 52 (16.5%)
2 or 3 times in last 3 months 36 (11.4%)
4 or 5 times in last 3 months 6 (1.9%)
6 or more times in last 3 months 6 (1.9%)

BMI = body mass index
percentages may not total 100 due to rounding

*participants could select >1 answer
aBMI was calculated from self-reported height and weight and then classified for each participant per the

Centers for Disease Control and Prevention BMI definitions

31



[43

Table 3. Prevalence of selected tier 1 preconception health measures® by demographic characteristics

Diabetes Hyper- Folic acid Heavy Normal Sufficient Current Effective
n (%) tension intake alcohol weight physical smoker | contraception
n (%) n (%) use n (%) activity n (%) n (%)
n (%) n (%)
Total sample 8(2.5%) | 47 (14.9%) | 83 (26.3%) | 3 (1.0%) | 94 (29.8%) | 74 (23.5%) | 98 (31.1%) | 213 (67.6%)
Reproductive age
Younger: 18-34 years | 2 (1.1%) | 21 (11.7%) | 48 (26.4%) | 2 (1.1%) | 63 (35.4%) | 43 (23.6%) | 52 (28.6%) | 107 (71.8%)
Older: 35-45 years 6 (4.6%) | 26 (19.7%) | 35 (26.3%) | 1(0.8%) | 31 (24.0%) | 31 (23.3%) | 46 (34.6%) | 106 (86.9%)
p-value 0.074 0.050 0.991 1.000 0.033* 0.948 0.255 0.003*
Marital status®
Not married 3(2.1%) | 22 (15.2%) | 30 (20.3%) | 3 (2.0%) | 49 (34.3%) | 35(23.6%) | 57 (38.5%) | 91 (72.2%)
Married 5(3.0%) | 25 (15.0%) | 53 (31.7%) | 0 (0.0%) | 45 (27.4%) | 39 (23.4%) | 41 (24.6%) | 122 (84.1%)
p-value 0.728 0.960 0.021* 0.104 0.195 0.951 0.008* 0.017*
Number of children
None 0(0.0%) | 7(9.0%) |26(32.5%) | 0(0.0%) | 26 (33.8%) | 20(20.5%) | 11 (13.8%) | 35(59.3%)
1 or more 8 (3.5%) | 39 (16.9%) | 57 (24.6%) | 3 (1.3%) | 67 (29.5%) | 53 (22.8%) | 85 (36.6%) | 176 (83.8%)
p-value 0.209 0.090 0.166 0.572 0.484 0.695 <0.001* <0.001*
Education
Less than college 7 (2.9%) | 40 (16.7%) | 60 (24.7%) | 3 (1.2%) | 63 (26.8%) | 53 (21.8%) | 93 (38.5%) | 159 (77.6%)
College or greater 1(1.4%) | 7(9.7%) | 23(31.9%) | 0(0.0%) | 31(43.1%) | 21(29.2%) | 5(6.9%) 54 (81.8%)
p-value 0.687 0.149 0.220 0.347 0.009* 0.196 <0.001* 0.463
Insurance coverage®
None 2(6.3%) | 8(24.2%) | 4(11.4%) | 0(0.0%) | 2(6.1%) | 13(37.1%) | 18 (51.4%) | 19 (70.4%)
Any 6 (2.2%) | 39 (14.2%) | 79 (28.7%) | 3 (1.1%) | 89 (33.1%) | 60 (21.8%) | 78 (28.4%) | 192 (79.7%)
p-value 0.199 0.131 0.029* 1.000 0.001* 0.044* 0.005* 0.263

aThese eight indicators are among ten tier 1 preconception health indicators identified by the National Preconception Health and Health Care Initiative’s

Surveillance and Research work group for state surveillance

"Marital status — Not married (divorced; separated; never married; part of an unmarried couple) / Married




€

‘Insurance coverage — None (no insurance coverage) / Any insurance coverage (private insurance, group or individual; TRICARE; Medicaid)
* p<0.05 based on X? tests of associations or Fisher’s exact test (for very small cell sizes) between preconception health measures and demographic
characteristics
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Table 4. Odds ratios and 95% confidence intervals for selected demographic characteristics and health measures

Folic acid intake
OR, 95% CI

Normal weight
OR, 95% CI

Sufficient physical
activity
OR, 95% CI

Current smoker
OR, 95% CI

Age?

1.00 (0.96, 1.04)

0.95 (0.91, 0.99)*

1.01 (0.97, 1.05)

1.02 (0.98, 1.06)

Marital status® (not married, ref)

2.20 (1.21,3.97)*

0.66 (0.37, 1.18)

0.93 (0.52, 1.68)

0.42 (0.24, 0.75)

Number of children® (none, ref)

0.46 (0.23, 0.93)*

1.45 (0.72, 2.93)

0.97 (0.47, 2.03)

5.06 (2.06, 12.43)

Education (Iess than college degree, ref)

0.99 (0.53, 1.85)

2.79 (1.49, 5.21)*

1.61 (0.84, 3.06)

0.16 (0.06, 0.42)

Insurance coverage® (none, ref)

3.37 (1.13, 10.05)*

7.16 (1.65, 31.13)*

0.43 (0.20, 0.93)*

0.32 (0.14, 0.73)

p-value

0.007

<0.001

0.274

<0.001

R2

0.074

0.130

0.031

0.259

OR = odds ratio; CI = confidence interval
*statistically significant at p<0.05
2 Age — continuous variable

"Marital status — Not married (divorced; separated; never married; part of an unmarried couple) / Married

“Number of children — None / One or more

dEducation — less than college degree / college graduate or greater
Insurance coverage — None (no insurance coverage) / Any insurance coverage (private insurance, group or individual; TRICARE; Medicaid)
ORs mutually adjusted via logistic regression for age, marital status, number of children, education, and insurance coverage




Chapter 3
ROUTINE HEALTH CARE UTILIZATION AMONG REPRODUCTIVE-AGE

WOMEN RESIDING IN A RURAL MATERNITY CARE DESERT

Introduction

It is important for women to have access to comprehensive primary care, as well
as specialty care as needed, throughout their lifespan. These services include preventive
care, chronic disease management, mental and behavioral health care, family planning,
preconception care, maternity care, postpartum care, and care throughout menopause.*+46
However, women in the U.S. often face challenges in finding access to health care and
health insurance or experience fragmented, incomplete care.!246-34

Those living in rural areas are especially vulnerable, as they are likely to be
affected by social determinants of health such as lower socioeconomic status, lack of
health insurance, and lack of transportation. These challenges, coupled with geographic
isolation resulting in longer travel distances to health care facilities, may result in barriers
to receiving timely care.?*>3-3935-57 Ruyral residents also have higher rates of unhealthy
behaviors and fewer options to obtain healthy foods.?*?**8 These cumulative effects are
especially significant for women of reproductive age, for whom the resultant health
disparities increase the risk of poor pregnancy outcomes.!'?+

Compounding these difficulties, many U.S. women in rural areas, especially those
in counties designated as “noncore” in the National Center for Health Statistics Urban-
Rural Classification Scheme as the most rural areas,®® find themselves living in a

maternity care desert.! A maternity care desert is a county in which access to maternity
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health care services is absent.®! In recent years, numerous obstetric units across the U.S.
have closed. While such closures have occurred in both urban and rural areas, they are
much more common in rural areas. From 2004 to 2014 alone, 179 rural counties lost
hospital-based obstetric services (due to either a hospital closure or obstetric unit
closure),®? leaving less than half of all rural counties with a hospital-based obstetric
service and straining areas that already had a limited health care workforce.’*%7 As a
result, women in rural counties may have to travel long distances to reach facilities that
provide obstetric services?*61:6365 and/or experience long waiting times for
appointments.®! Closures of obstetric units not only affect access to care, but may also
affect outcomes including preterm births®® and perinatal mortality,?*>%% and may
exacerbate the disparities in pregnancy outcomes seen along race/ethnicity,
socioeconomic, and geographic lines.”?*7" This is particularly concerning, as the U.S.
continues to struggle with high infant mortality and maternal mortality, with the latter’s
rates nearly doubling in the past 25 years.”??

It is estimated that more than 5 million women in over 1000 counties across the
U.S. live in maternity care deserts, having no hospital offering obstetric care and no
obstetric providers in their counties.®! An additional 10 million women live in areas with
limited access to maternity care, a composite measure examining the availability of
obstetric care and ability to access that care through health insurance coverage.®! Even
though there are a great number of women potentially impacted, to date there have been
no published studies characterizing access and barriers to routine health care utilization in
these areas. It is important that women of reproductive age have access to and use

routine health services.?> Women must have adequate health care insurance coverage as
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well as access to family planning services, routine check-ups, and preventive health care
to promote optimal health and birth outcomes.?> Access to and utilization of health care
resources are key before and between pregnancies to enable providers and patients to
identify and manage chronic conditions, address unhealthy behaviors, and plan for an
intentional pregnancy, potentially mitigating risks for both mother and baby.?> Therefore,
the objective of this study was to quantify process measures of health care access (receipt
of preventive care and usual source of care), barriers (system-level and individual-level),
and characteristics associated with routine health care utilization use among reproductive-

age women living in a maternity care desert.

Methods

A cross-sectional study was conducted in Hardin County, a noncore rural county
in northwest Ohio which has been classified as both a Primary Care Health Professional
Shortage Area by the Health Resources and Services Administration’! and a maternity
care desert by the March of Dimes®' (Figure 4). Data were collected between February
and May 2019. Inclusion criteria included non-pregnant women ages 18-45 years who
were permanent residents of Hardin County. The survey instruments were anonymously
completed from a convenience sample of individuals at locations across Hardin County
including retail stores, grocery stores, gas stations, food pantries, public libraries,
elementary schools, gyms, laundromats, salons, bowling alleys, bingo and purse bingo
games, General Educational Development (GED) classes, job fairs, pregnancy resource
centers, community centers, community events, and community resources such as the

Help Me Grow home-based family support program. These locations were intentionally

37



selected to ensure data were collected from all parts of the county and from women of
varied socioeconomic status. While there were no incentives offered, at a few community
events inexpensive items such as ballpoint pens were given away regardless of survey
participation. The study was approved by the Ohio Northern University Institutional
Review Board.

Questions regarding health care utilization and access were included in a broader
self-reported survey measuring preconception and interconception health status.
Demographic characteristics collected included age, location of residence, race/ethnicity,
marital status, occupational status, educational attainment, and number of children.
Health status (excellent; very good; good; fair; poor) and insurance coverage (uninsured;
private insurance from her job, partner’s job, or parents; health insurance from the Ohio
Health Insurance Marketplace or Healthcare.gov; Medicaid; TRICARE or other military
health care) was also collected. Two additional questions were adapted from the BRFSS
questionnaire as process measures for routine health care utilization.>> The first, “Do you
have one person you think of as your doctor or health care provider?” was used to
measure whether the patient has a regular source of care.”” The second, “About how long
has it been since you last visited a doctor for a routine check-up?”” was used to measure
use of preventive care.”>’* Information regarding barriers to access were also collected
as an indirect method to describe access,*® with a question adapted from the OPAS.3” “In
the past year, have any of the following kept you from having an appointment with a
doctor?” was followed by five choices (lack of health insurance; inability to get an
appointment; lack of transportation; too many things going on; unable to take time off of

work) along with a free text box to capture other reasons not listed; participants could
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select more than one barrier. Finally, the type of practitioner seen in the participants’ last
health care encounter and the location of that encounter were recorded.

Descriptive statistics were used to characterize the population. Frequency of
health care utilization and reported barriers was calculated. Barriers, including those
written in the free text box, were categorized consistent with previous literature as
system-level (transportation, lack of health insurance, financial issues, no source of care,
inability to get an appointment, doctor out of network), provider-level (distrust), or
individual-level (too many things going on, unable to take time off from work, lack of
childcare).” Participants’ location of residence was classified using Rural-Urban
Commuting Areas (RUCA) codes.”

Chi-square or Fisher’s exact tests were used as appropriate to identify associations
between selected demographic characteristics and receipt of preventive care, having a
usual source of care, and barriers to accessing health care. Women were categorized by
age group (younger: 18-34 years; older: 35-45 years), marital status (married; not
married), number of children (none; one or more), education (less than college degree;
college graduate or greater), employment (currently employed for wages or self-
employed; homemaker, student, out of work, unable to work), and insurance coverage
(any, including private insurance [employer or non-group], Medicaid, or TRICARE;
none), consistent with previous literature.>!-3374 Answers to questions regarding health
care utilization were categorized consistent with previous literature.”* Participants who
indicated having one or more than one person they considered as their doctor or health
care provider were considered as having a usual source of care. Participants were

considered to have received preventive services in the past year if they responded that it
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was within the past year that they saw a doctor for a routine check-up. Participants who
reported any barriers preventing an appointment with a doctor in the past year were
categorized as having at least one barrier.

A logistic regression analysis was conducted to determine variables associated
with having a routine check-up in the past year. The following variables were mutually
adjusted in the model: age, marital status, having at least one child, education,
employment, health insurance coverage, and number of barriers. Age and number of
barriers were included as continuous variables; all other variables were included as
categorical variables as described above.

Data analyses were performed using Microsoft Office Excel 2019 (Redmond,
WA) and IBM SPSS 25 (Armonk, NY). Statistical significance was determined a priori

as p <0.05 (two-sided). Cases with missing data were excluded from the analysis.

Results

Three hundred fifteen women meeting the inclusion criteria participated in the
study. Table 5 shows the demographic characteristics of study participants. The
participants’ mean age was 32 years and 96.5% were white, non-Hispanic, consistent
with the general residential Hardin County population (Table E-13). Most study
participants were married (53.0%), had at least one child (73.7%), had at least a high
school education (94.9%), and were currently employed for wages (69.5%). Self-
reported health status was as follows: excellent (5.4%), very good (35.9%), good
(41.6%), fair (16.5%), and poor (0.3%). The majority (74.0%) of participants’ residences

was classified as RUCA code 7 (small town core); about 6% lived in areas classified as
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RUCA code 8 (small town, high commuting) and nearly 20% in RUCA code 9 (small
town, low commuting) (Table D-11).

Table 6 shows the reported utilization and barriers to health service use reported
by the sample. Eleven percent of respondents reported having no health insurance
coverage. Nearly 64% of women reported having one person they considered as their
health care provider; an additional 20.0% reported having more than one. About three-
fourths of the participants reported having seen a doctor or other health care provider in
the past year; the percentage was highest among women with Medicaid coverage (81.7%)
and lowest among those with non-group coverage (58.8%); the difference was not
statistically significant (p=0.136).

About half of participants reported at least one barrier to utilizing health care
services, with 37.9% reporting at least one individual-level barrier and 24.0% reporting at
least one system-level barrier. Thirteen percent of women reported at least one
individual-level and one system-level barrier simultaneously. Free-text responses in the
“other” response box included a provider-level barrier (distrust of doctors); system-level
barriers like financial barriers (high deductible health plan, not wanting to pay out-of-
pocket costs, and other cost concerns), not having a doctor, and doctor being out of
network; and individual-level barriers like needing a babysitter and feeling like they
didn’t need to see a doctor.

A little over half of participants indicated that their last health care encounter was
in Hardin County. About 37% reported that their last health care encounter was outside of

Hardin County, and 9% left this question blank. The average distance traveled for the
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last health care encounter was 27 miles roundtrip, with 12 women indicating their last
health care appointment was over 100 miles roundtrip from their residential address.

Table 7 shows associations between selected demographic characteristics and
health care utilization. More women without a child indicated that they did not have at
least one person they thought of at their health care provider compared to women who
had at least one child (p=0.049); significant differences were also seen among women
with no insurance coverage compared to any insurance (p<0.001). Married women more
often reported having a routine check-up in the past year than unmarried women
(p=0.036). RUCA code classification of location of residence was not significantly
associated with usual source of care (p=0.856) or routine check-up in past year
(p=0.127). Being unmarried (p<0.001), having no children (p=0.012), being currently
employed (p=0.021), and having no insurance coverage (p=0.012) were significantly
associated with reporting at least one barrier. RUCA code classification of location of
residence was not significantly associated with reporting at least one barrier to receiving
care (p=0.153).

Results of the logistic regression analysis to examine factors associated with
having a routine check-up in the past year are presented in Table 8. The overall model
was weak, but significant when all seven variables were entered (p=0.024; R?>=0.081).
After controlling for these variables, routine check-up in the past year remained inversely

associated with number of barriers (OR=0.73, 95% CI=0.56-0.95; p=0.019).
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Discussion

These data reveal that many reproductive-age women living in a maternity care
desert face challenges in accessing health service use. Timely receipt of preventive
health care and having a usual source of care were reported by the majority of
participants, yet gaps existed including 17% of participants reporting no usual source of
care and 25% reporting no routine check-up in the past year. Even larger gaps were seen
among certain subgroups, with more than 40% of women without health insurance
reporting no usual source of care and more than 40% with non-group health coverage
reporting no routine check-up in the past year. Half of all participants reported at least
one barrier to utilizing health care services, and an increasing number of barriers was
significantly associated with preventive health service use even after controlling for
selected demographic characteristics.

Additionally, about 37% of respondents indicated that they had to travel outside
of the county for their last health care encounter. Travel to reach a health care provider
may be costly and difficult for women living in rural areas. As a result, women living in
rural areas may postpone or forego care, or may rely on providers who lack advanced
training (e.g., substituting local primary care providers for specialists), resulting in unmet
health care needs.>’

Although access to medical care does not assure good health, it is an essential
component.?? Health services and systems should be integrated or linked across the
lifespan for optimal health, with needed services or supports available during critical or
sensitive periods."124% It is important to provide continuity of care and to link health

services with other services and supports such as educational and social services.!? In
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addition, health insurance coverage is a key aspect of making health care accessible.
While Ohio is a Medicaid-expansion state, the data from this study show that a number of
women are still uninsured and the lack of coverage is associated with not having a usual
source of care. In addition, coverage does not necessarily translate into utilization of
services,’® especially if out-of-pocket costs remain high. Therefore, it is necessary to
expand access to comprehensive, affordable insurance coverage.!®! Policy interventions
are needed at the local, state, and federal levels to strengthen the health care system and
societal structures that support women and families in the U.S.!-12-9-63

While there are a few primary health care facilities in Hardin County, some have
restricted hours and/or not all are open each day of the week. A free mobile health clinic
has started in the county, providing limited secondary preventive care services such as
diabetes and hypertension screening as well as disease state management to patients on
certain days of the month;’” uptake among reproductive-age women has been minimal to
date. Some sources of care, such as the family planning clinic at the local health
department, have recently closed. Such challenges are not unique to Hardin County, and
the experiences of women living this area may provide insight regarding routine health
care utilization for other rural, female populations living in maternity care deserts, as this
study is the first to characterize such a population. Other strengths of this study are that
survey responses were collected from all parts of the county and that there were not many
missing responses on the surveys.

A limitation of this study is that routine health care utilization was assessed as
part of a longer survey, which was not powered on these particular questions; as a result,

the study may be subject to type 2 error. Results may not be representative of all
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reproductive-age women in Hardin County due to the use of a convenience sample,
although the survey methodology attempted to mitigate the impact of sampling error by
purposefully administrating the survey in different areas of the county and in different
settings. Data were self-reported which may have resulted in recall errors. In addition,
these data may not be generalizable to women living in other rural areas outside of the
Midwestern U.S., especially given the lack of racial and ethnic diversity in Hardin
County. The survey tool did not assess all types of health care services or possible
barriers was not validated for use in a rural population; however, many of the items used
for the instrument were taken from well-validated tools used in both rural and urban
populations.

Based on the findings of this initial study, future research on this topic is
warranted. Given that significant variation existed among certain groups pertaining to
use and barriers of routine health care, additional studies should be performed to better
understand these differences and identify if other differences exist. As the number of
barriers women reported were associated with receipt of preventive care, research should
comprehensively examine barriers and expand the number and types of barriers studied.
The present survey used a standardized question from OPAS which only lists selected
system-level and individual-level barriers impeding a postpartum visit. Statewide
surveys such as the OPAS or PRAMS should add choices regarding system-level barriers
to care that may be especially relevant to women living in maternity care deserts, for
example listing barriers around geographic proximity to providers and/or travel time to
usual source of care. In addition, more individual-level barriers (such as stigma or

privacy concerns) and provider-level barriers (such as those focused on culture and trust)
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should be included. Finally, one-fifth of all maternity care deserts are located in an urban
area.%! Studies should be undertaken with reproductive-age women living in urban
maternity care deserts to better understand their access to routine health services, as well.
It will be important to know the specific issues around health care access and barriers to
care in different populations in order to develop necessary interventions specific to their

needs.

Conclusion

This is the first study to examine routine health care utilization and barriers to
care among reproductive-age women living in a maternity care desert. Gaps existed,
including 17% of participants reporting no usual source of care and 25% reporting no
routine check-up in the past year. Half of participants reported at least one barrier to
accessing health care, and women who reported more barriers were less likely to report
receipt of preventive care in the past year. Policies and programs need to be developed to
close these gaps and maximize opportunities for optimal health among reproductive-age

women.
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Figure 4. Distribution of obstetric and non-obstetric hospitals in Hardin County, Ohio and

contiguous counties
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Table 5. Study participants’ profile

n (%) or
mean = SD
Age, years 32.0 £7.86 years
18-24 66 (21.0%)
25-34 116 (36.8%)
35-45 133 (42.2%)
Race/ethnicity
White, non-Hispanic 304 (96.5%)
Black, non-Hispanic 2 (0.6%)
Asian 2 (0.6%)
Two or more races 2 (0.6%)
White, Hispanic 5 (1.6%)
Marital status
Married 167 (53.0%)
Divorced 34 (10.8%)
Separated 14 (4.4%)
Never married 74 (23.5%)
Member of an unmarried couple 26 (8.3%)
Number of children
None 80 (25.4%)
1 or more 232 (73.7%)
Missing 3 (1.0%)
Education
Some high school 16 (5.1%)
High school graduate 120 (38.1%)
Some college 107 (34.0%)
College graduate 72 (22.9%)
Occupation
Employed for wages 219 (69.5%)
Self-employed 23 (7.3%)
Homemaker 31 (9.8%)
Student 12 (3.8%)
Out of work less than 1 year 13 (4.1%)
Out of work 1 year or more 4 (1.3%)
Unable to work 11 (3.5%)
Other (not specified) 2 (0.6%)

SD = standard deviation
Percentages may not total 100 due to rounding
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Table 6. Health care access, utilization, and barriers reported by study participants

n (%)

Health insurance coverage

Private health insurance from my job or the job of my
husband/partner

165 (52.4%)

Private health insurance from my parents 18 (5.7%)

Health insurance from the Ohio Health Insurance Marketplace or 17 (5.4%)
HealthCare.gov

Medicaid 72 (22.9%)

TRICARE or other military health care 3 (1.0%)

None 35 (11.1%)

Missing 5 (1.6%)

Do you have 1 person you think of as your doctor of health care provider?

Yes, only one

200 (63.5%)

More than one

63 (20.0%)

No 45 (14.3%)
Don’t know 5 (1.6%)
Missing 2 (0.6%)
Length of time since routine check-up with a doctor
Within the past year 235 (74.6%)
Within the past 2 years 43 (13.7%)
Within the past 5 years 19 (6.0%)
5 or more years ago 9 (2.9%)
Don’t know 6 (1.9%)
Missing 3 (1.0%)

Barriers preventing an appointment with a doctor in the past year*

System-level barriers

No health insurance to cover the cost of the visit

45 (14.3%)

Unable to get an appointment when needed 34 (10.8%)
No transportation to get to the clinic or doctor’s office 15 (4.8%)
Individual-level barriers
Too many things going on 86 (27.3%)
Could not take time off of work 72 (22.9%)
Other (free text response)
System-level
No doctor 2 (0.6%)
Doctor out-of-network 1 (0.3%)
Financial (out-of-pocket costs) 4 (1.3%)
Provider-level
Don’t trust doctors 1 (0.3%)
Individual-level
Need babysitter 2 (0.6%)
Don’t need to see a doctor 2 (0.6%)
Missing 17 (5.4%)
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Total number of reported barriers preventing an appointment with a
doctor in the past year

0 140 (44.2%)
1 91 (28.9%)
2 41 (12.9%)
3 19 (6.0%)
4 2 (0.6%)
5 5(1.6%)
Missing 17 (5.4%)
Type of health care provider seen in last health care encounter
Doctor, nurse practitioner, or physician assistant during an office 247 (78.4%)
visit
Emergency room/hospital visit 27 (8.6%)
Pharmacist 4 (1.3%)
Dentist 17 (5.4%)
Optometrist or ophthalmologist 3 (0.9%)
Missing 17 (5.4%)
Last health care encounter in Hardin County
Yes 174 (55.2%)
No 115 (36.5%)
Missing 27 (8.6%)

percentages may not total 100 due to rounding
* participants could select >1 answer
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Table 7. Utilization and barriers of health care use by demographic characteristics

Consider at
least one
person
as a doctor or
health care

Routine check-up
within the past
year

At least one
barrier
preventing

an appointment
with a doctor

Less than college degree

202 (83.8%)

181 (75.4%)

provider
Total sample 263 (83.4%) 235 (74.6%) 158 (50.2%)
Reproductive age
Younger: 18-34 years 146 (81.1%) 128 (71.5%) 94 (55.%)
Older: 35-45 years 117 (88.0%) 107 (80.5%) 64 (50.4%)
p-value 0.102 0.070 0.434
Marital status?®
Not Married 119 (81.0%) 102 (69.9%) 97 (68.3%)
Married 144 (86.7%) 133 (80.1%) 61 (39.1%)
p-value 0.163 0.036* <0.001*
Number of children
None 61 (77.2%) 57 (72.2%) 51 (64.6%)
1 or more 200 (86.6%) 176 (76.5%) 104 (48.1%)
p-value 0.049* 0.437 0.012*
Education

123 (54.1%)

College graduate or greater 61 (84.7%) 54 (75.0%) 34 (49.3%)

p-value 0.854 0.943 0.477
Employment®

Not currently employed 57 (82.6%) 53 (76.8%) 27 (40.9%)

Currently employed 204 (84.3%) 180 (74.8%) 131 (57.0%)

p-value 0.736 0.719 0.021*
Insurance coverage®

None 19 (55.9%) 22 (64.7%) 25 (73.5%)

Any 241 (87.6%) 209 (76.3%) 131 (50.6%)

p-value <0.001* 0.142 0.012*
Self-reported health status

Poor/Fair 42 (79.2%) 42 (80.9%) 26 (55.3%)

Good/Very Good/Excellent | 220 (84.9%) 192 (74.1%) 131 (52.4%)

p-value 0.303 0.312 0.713

aMarital status — Not married (divorced; separated; never married; part of an unmarried couple) / Married
"Employment — Not currently employed (homemaker; student; out of work less than 1 year; out of work
greater than 1 year; unable to work) / Currently employed (employed for wages; self-employed)
“Insurance coverage — None (no insurance coverage) / Any insurance coverage (private insurance,
employer or non-group; TRICARE; Medicaid)

* p<0.05 based on X? tests of associations or Fisher’s exact test between health care access and utilization
metrics and demographic characteristics
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Table 8. Odds ratios and 95% confidence intervals for selected participant characteristics

and routine health care utilization

Routine check-up
within the past year
OR (95% CI)

Age? 1.01 (0.97, 1.05)
Marital status® (not married, ref) 1.79 (0.96, 3.36)
Children® (no children, ref) 0.88 (0.42, 1.85)
Educationd (Iess than college degree, ref) 0.70 (0.34, 1.44)
Employment® 1.08 (0.53, 2.17)
Insurance coverage' (none, ref) 2.01 (0.91, 4.44)
Number of barriers® 0.73 (0.56, 0.95)*

OR = odds ratio; CI = confidence interval

a4Age — continuous variable

®Marital status — Not married (divorced; separated; never married; part of an unmarried couple) / Married
¢Children — No children / one or more children

4Education — less than college degree / college graduate or greater

*Employment — Not currently employed (homemaker; student; out of work less than 1 year; out of work
greater than 1 year; unable to work) / Currently employed (employed for wages; self-employed)
fInsurance coverage — None (no insurance coverage) / Any insurance coverage (private insurance, employer
or non-group; TRICARE; Medicaid)

gNumber of barriers — continuous variable

*statistically significant at p<0.05

ORs mutually adjusted for insurance coverage, marital status, education, having children, age, and number
of barriers; p-value=0.024; R>=0.081
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Chapter 4
PRECONCEPTION AND INTERCONCEPTION HEALTH DISPARITIES AMONG

WOMEN LIVING IN THE RURAL MIDWESTERN UNITED STATES

Introduction

Preconception and interconception health are comprehensive terms that entail the
overall health of women of reproductive age before or between pregnancies.
Advancement of preconception and interconception health is a key element to improve
women’s health and pregnancy outcomes.!”® Preconception and interconception health
indicators include modifiable risk factors such as smoking, alcohol use, and healthy
weight as well as chronic diseases associated with adverse pregnancy outcomes.! As
about 45% of all pregnancies in the U.S. are unintended,’ all fertile women, regardless of
their plans to become pregnant, should have good preconception and interconception
health.!

Preconception and interconception health are supported by the life course theory
and the recognition that pregnancy is not the only period of time that impacts maternal
and infant health. The life course theory brings together longitudinal biomedical
modules, the early programming model, and cumulative pathway model.!>!3 This
conceptual framework takes into account the biological, social, economic, and
environmental factors that affect health as well as health behaviors throughout life and
across generations, considering both cumulative effects and critical periods for
intervention.>!? Therefore, birth outcomes cannot be attributed only to health status and
risks during pregnancy, but to the entire life course of the mother before conception.'”

Even early prenatal care may too late to minimize some of the risks that result in poor
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birth outcomes.?® As a result, there is a need to focus on the health of women throughout
their life spans, not just during prenatal and antenatal care.>!4°

A woman’s exposure to various protective and risk factors due to the complex
interactions across social determinants of health can lead to health disparities.'>!° It is
important to identify the disparities that exist in preconception and interconception health
among various populations so that interventions targeted to community needs can be
developed or modified to achieve health equity.?>7*-8! Data show that in the U.S. infant
mortality rates increase as urbanization levels decrease,?> and women who live in rural
areas generally have poor health outcomes, high rates of harmful health behaviors such as
smoking, and difficulties accessing health care services, transportation, and healthful
foods.?+2329-3141 However, only two studies have looked at preconception health
disparities among primarily rural women in the U.S.3!*2 One study used data from the
BRFSS to compare preconception health indicators among women in Appalachian and
non-Appalachian counties in 13 U.S. states.?! The other utilized BRFSS data to compare
preconception health indicators for women living in 14 Mississippi Delta counties to
women in the remainder of Mississippi, Delta states, and non-Delta states.’? It was found
that women living in Appalachian or Mississippi Delta areas had concerning
preconception health indicators, such as high rates of smoking, overweight/obesity, and
physical inactivity.>'3> However, the Appalachian and the Mississippi River Delta
regions have unique cultural factors that may not be relevant to rural women living in
other areas of the U.S.

No studies have assessed geographic disparities in the prevalence of

preconception and interconception health indicators among reproductive age women in
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the rural Midwestern U.S. Therefore, the objective of this study was to identify
disparities in preconception and interconception health indicators reported among rural
reproductive-age women compared to the general population of reproductive-age women

in a Midwestern state.

Methods

To address some of these gaps in research, this study compared the prevalence of
selected preconception and interconception risk factors among women living in Hardin
County, Ohio, to the results collected throughout all of Ohio through the BRFSS and
OPAS surveys. Because existing national or state secondary data sources often have
limitations in data derived from areas with low population densities or insufficient sample
sizes to generate reliable estimates specific to rural areas, a cross-sectional study was
conducted in Hardin County in 2019 to assess the preconception and interconception
health status of reproductive-age women. Hardin County is a rural county in northwest
Ohio, designated as “noncore” in the National Center for Health Statistics Urban-Rural
Classification Scheme indicating the most rural county type.®® Data were collected from
all regions of the county (Table D-11), and locations were varied to ensure women from
all socioeconomic levels were reached (Table D-12). Convenience samples were utilized
at retail stores, gas stations, grocery stores, laundromats, public libraries, food pantries,
gyms, elementary schools, salons, bingo and purse bingo games, General Educational
Development (GED) classes, job fairs, pregnancy resource centers, bowling alleys,
community centers, community events, and community resources such as the Help Me

Grow home-based family support program to reach non-pregnant women ages 18-45
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years who were permanent residents of Hardin County. The data were collected
anonymously and no incentives were offered for participation. However, at a few
community events, inexpensive items such as ballpoint pens were distributed regardless
of study participation.

The data collected through the cross-sectional study were compared to data
collected in Ohio through the 2017 BRFSS and OPAS surveys. The BRFSS is an
ongoing survey of noninstitutionalized adults (aged >18 years) in the U.S. that is
conducted by state and territorial health departments with assistance from the CDC.
BRFSS is an important source of self-reported data on health risk behaviors, chronic
health conditions, and preventive health services. Women participating in the study may
be pregnant, and a survey question assesses pregnancy status. A multistage sampling
design on the basis of random-digit dialing methods is used to create a representative
sample in each reporting area. Trained interviewers administer the BRFSS questionnaire
via landline and cellular telephones using a computer-assisted telephone interviewing
system. Additional details on BRFSS methods are available on the BRFSS website
(http://www.cdc.gov/brfss).8> OPAS is the statewide surveillance tool used in Ohio since
2016 in place of the CDC PRAMS. OPAS is a stratified mixed collection mode random
survey that collects self-reported data from residential women with a recent live birth in
Ohio. OPAS monitors selected maternal behaviors, conditions, and experiences that
occur before, during, and shortly after pregnancy. Sampling methods are employed to
ensure results are representative of resident women who gave birth in Ohio. Sampled
women are contacted approximately 2 to 4 months after delivery and can participate by

completing a mailed survey, online survey, or telephone survey. More information on
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OPAS methods can be found on the OPAS website
(https://odh.ohio.gov/wps/portal/gov/odh/know-our-programs/ohio-pregnancy-
assessment-survey-opas).*

Data from thirteen questions collected through the cross-sectional study in Hardin
County were compared to data received through the BRFSS or OPAS studies. Five
questions assessed demographic characteristics (age, race, educational attainment, marital
status, and employment) and one question assessed self-reported health status (excellent,
very good, good, fair, or poor). Seven questions were from a list of ten tier 1
preconception health indicators developed by National Preconception Health and Health
Care Initiative’s Surveillance and Research work group.’® These indicators can be used
by states for surveillance and benchmarking of preconception health status among
women of reproductive age, evaluation of program effectiveness, and assessment of
program development needs to improve maternal and infant outcomes. These measures
are currently collected through the BRFSS and OPAS surveys but reliable estimates
specific to each Ohio county cannot be calculated. Therefore, the Hardin County study
survey instrument used wording consistent with BRFSS and OPAS questions when
possible to allow for direct comparisons; however, not all ten tier 1 preconception health
indicators were measured in the Hardin County study. The seven measures that were
included and could be compared to statewide estimates assessed diabetes (percentage of
women ever told by a health care professional that they had diabetes, excluding only
during pregnancy and borderline/pre-diabetes); hypertension (percentage of women ever
told by a health care professional that they had hypertension, excluding only during

pregnancy and borderline/pre-hypertension); normal weight (percentage of women who
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are normal weight using calculated body mass index18.5-24.9 kg/m? using self-reported
height and weight); folic acid intake (percentage of women who take a multivitamin,
prenatal vitamin, or a folic acid supplement every day of the month prior to pregnancy);
current smoker (percentage of women who currently smoke); heavy alcohol consumption
(percentage of women who had eight or more drinks in an average week during the three
months prior to pregnancy); and use of a most or moderately effective contraceptive
method (percentage of women who report that they or their husband/partner were
currently using a more effective contraceptive method to keep from getting pregnant, i.e.,
sterilization, implant, intrauterine device, or hormonal method [injectable, pill, patch,
ring]).

Data analyses were performed using Microsoft Office Excel 2019 (Redmond,
WA) and IBM SPSS 25 (Armonk, NY). Data regarding age and race/ethnicity were
collected in all three studies; comparisons between the BRFSS and Hardin County
datasets as well as the OPAS and Hardin County datasets were performed using two-
sample t-tests and chi square goodness of fit tests, respectively. BRFSS data were used
for comparison of three demographic characteristics (educational attainment, marital
status, and employment), two tier 1 preconception health indicators (overweight/obesity
and current cigarettes use), and general health status (fair or poor). OPAS data were used
for comparison of five tier 1 preconception health indicators (type 1 or 2 diabetes,
hypertension, daily folic acid use, heavy alcohol consumption, and current use of
effective contraception). Answers to these questions were coded as dichotomous
variables (yes/no), and binomial tests were used to compare the proportion of responses

to specific questions from the Hardin County study to the expected values from the
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BRFSS or OPAS studies. Cases with missing data were excluded from the analysis.
Statistical significance was determined a priori as p < 0.05 (one-sided). The study was

approved by the Ohio Northern University Institutional Review Board.

Results

The demographic characteristics of each of the three study populations are
provided in Table 9. Three-hundred fifteen non-pregnant women aged 18-45 years (mean
age 32.0 years) completed the Hardin County survey. There were 1,610 women aged 18-
45 years (mean age 31.3 years) in the BRFSS dataset; 4.0% were pregnant at the time of
the survey. The OPAS dataset comprised 5,377 women with a recent live birth aged 13-
52 years (mean age 29.5 years). Participants in the Hardin County study were
significantly older than participants in the OPAS and BRFSS studies. Consistent with
county demographics (Table E-13), respondents to the Hardin County survey were less
diverse than respondents to the statewide surveys. Among respondents to the Hardin
County survey, 96.5% were non-Hispanic white; 0.6% were non-Hispanic black; 1.2%
were non-Hispanic other; and 1.6% were Hispanic. The BRFSS respondents were 75.7%
non-Hispanic white; 13.8% non-Hispanic black; 6.5% non-Hispanic other; and 4.0%
Hispanic. OPAS respondents were 71.1% non-Hispanic white; 16.5% non-Hispanic
black; 6.8% non-Hispanic other, and 5.6% Hispanic.

Nearly 17% of women in the Hardin County survey reported their overall health
status as “fair” or “poor” compared to about 14% in the BRFSS survey (p=0.073). A
significantly lower percentage of respondents in the Hardin County survey reported

having a college degree than in the BRFSS survey (22.9% and 27.6%, respectively;
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p=0.033). About 53% of respondents to the Hardin County survey reported being
married, while about 41% of respondents to BRFSS reported the same (p<0.001).
Nearly 70% of respondents to the Hardin County survey reported being employed for
wages, compared to nearly 60% of respondents to the BRFSS (p<0.001).

The prevalence of the tier 1 health indictors collected in the Hardin County
survey and the results of binomial test comparisons are provided in Table 10. Binomial
tests indicated that Hardin County survey respondents had significantly greater health
risks than the statewide population in regard to the percent who were overweight or obese
(66.8% vs. 58.7%; p=0.002), had hypertension (15.1% vs. 5.1%; p<0.001), or currently
used cigarettes (31.1% vs. 22.7%; p<0.001). A significantly higher proportion of Hardin
County survey respondents indicated use of permanent contraception methods (tubal
ligation: 27.9% vs 9.4%, p<0.001; vasectomy: 12.1% vs. 4.3%, p<0.001). Daily use of a
multivitamin or folic acid supplement (26.3% vs. 33.1%; p<0.001) and heavy alcohol
consumption was less often reported among respondents to the Hardin County survey
(1.0% vs. 4.8%; p<0.001). There was not a statistically significant difference in reported

prevalence of type 1 or 2 diabetes (2.6% vs. 3.2%; p=0.335).

Discussion

These results indicate a need to better explore potential differences in
preconception and interconception health based on geographic region, as statewide
estimates may obscure variation among subpopulations. Although maternal, infant, and
child health rank as a top ten concern among rural health experts,?’ few studies have

sought to examine preconception and interconception health disparities among women
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living in predominantly rural areas.>'3> Consistent with these previous studies, women in
the rural Midwest had a high number of preconception and interconception health
concerns. Women in this rural county fared worse than the state on several preconception
and interconception health measures. They had a significantly higher prevalence of
unhealthy indicators including being overweight or obese, having hypertension, and
smoking cigarettes. In addition, a lower prevalence of daily multivitamin, folic acid
supplement, or prenatal vitamin use was reported. These disparities indicate rural women
are more vulnerable to several risk factors associated with poor pregnancy outcomes. In
addition, these preconception and interconception health indicators are indicators of
overall good health. Women in rural Midwestern counties such as Hardin County may be
falling behind the rest of Ohio and other regions in the U.S. for certain health indicators
and may need focused individual and community-based interventions to address social
determinants of health and facilitate healthier behaviors.

Compared to other states, Ohio ranks near the bottom in overall infant mortality
and African-American infant deaths.®> In Ohio, most work on disparities in maternal and
child health has focused on race and ethnicity with emphasis on nine urban counties that
receive targeted resources through the Ohio Equity Institute (OEI) to address racial
disparities in birth outcomes.>* While it is extremely important to continue to work to
close the racial/ethnic gap in infant mortality, care must be taken to not inadvertently
overlook other at-risk groups in the process. Rural/urban geographic disparities in birth
outcomes must also be addressed to achieve health equity. Data show that across the U.S.
infant mortality rates increase as urbanization levels decrease; infant mortality in rural

counites is 6% higher than in small and medium urban counties and 20% higher than in

61



large urban counties.®?> However, infant mortality rates are not reported for Hardin
County and five other Ohio counties due to small numbers and unstable estimates.
Therefore, data from similar rural counties should be pooled to look for potential
disparities. Since Ohio is a large state that encompasses several distinct geographical
areas, a more regional approach to data collection and analysis looking at rural areas,
Appalachian areas, and urban areas and may help to identify important subgroups at risk
who are being overlooked with current data reporting. The approach used for the current
study may also be used in other states that have similar geographic variations in their
population.

There are several strengths to this study. This study represents the first time
preconception and interconception health disparities were characterized for women living
in the rural Midwestern U.S. In addition, this study provides updated statewide estimates
of preconception and interconception health status, as the most recently published
statewide prevalence data on preconception health indicators in Ohio used data that are
now ten years old.®¢ These data also serve as a baseline that can be used to evaluate the
impact of interventions to improve maternal and infant health across the state.

There are several limitations to this study. First, the data from the Hardin County
survey were collected in 2019 and were compared to 2017 OPAS and BRFSS datasets,
which were the most currently available at the time of the analysis. However, it is not
likely that the difference in years would introduce a bias since these measures tend to
change rather slowly. Respondents to the Hardin County survey were not currently
pregnant, whereas the OPAS dataset comprises women with a recent, live birth and the

BRFSS dataset had a small percentage of women who were currently pregnant. This
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difference might impact some responses for certain questions. For example, daily folic
acid use may have been higher among respondents to OPAS as some women in that
survey may have planned their pregnancy. Each of the three surveys also relied on self-
reported data, which may have led to errors due to recall or social desirability; prevalence
of diabetes or hypertension may also be underestimated as they may be undiagnosed.
This is a common and well-known limitation of survey-based studies and the impact of
the potential under-reporting should be considered in drawing conclusions. There are
also limitations inherent in the Hardin County and OPAS surveys due to their data
collection methods. The data collected in Hardin County utilized a convenience sample;
although the survey was purposefully administrated in different areas of the county and in
different settings to minimize the impact of sampling error, there could be limitations in
the validity and reliability of the data. While the demographic composition in Hardin
County is similar to some contiguous rural counties and rural counties in contiguous
Midwestern states, results may not be generalizable to other rural areas of the country,
especially those that are more racially diverse. OPAS data are collected from women
who have had a live birth, and may not represent health indicators among women who
had a miscarriage or stillbirth or among women who have never been pregnant.
However, in spite of these limitations, BRFSS and PRAMS/OPAS data are routinely used
to characterize preconception health indicators for women of reproductive age and were
considered the best available sources of statewide estimates to use for comparison
purposes.

Additional studies should further examine preconception and interconception

health disparities among women in rural areas, especially in areas of high rates of poor
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birth outcomes. Additional indicators, such as food security and mental health issues
such as chronic stress, trauma, and depression should also be assessed. Surveys such as
BRFSS and PRAMS/OPAS should employ sampling strategies to generate reliable
estimates specific to rural counties or, if this is not possible, data from similar counties or
regions should be combined to increase the sample size for analysis.

Having such region-specific data on preconception and interconception health
will inform interventions that can be targeted to these populations to optimize health and
birth outcomes. These improvements can also help to reduce disparities in poor health
outcomes by addressing disparities in preconception and interconception risk factors. !>
The types of interventions delivered in a particular region should be based on local
epidemiology, available resources, and concurrent efforts.®! Understanding the pathways
through which rural women are at risk for adverse pregnancy outcomes is necessary to
provide optimal care for this population. Health care providers and public health
professionals should focus on areas of greatest need in specific communities. For
example, in this sample of rural women, reported higher rates of smoking and relatively
lower rates of heavy alcohol use; thus, interventions focusing more on tobacco use
cessation and prevention and less on heavy alcohol use would be reasonable. However,
reducing any high-risk behavior would be beneficial to the residents in rural areas.
Resources should be placed on the areas of highest priority for a particular region based
on studies such as the current one. System-level changes will require cooperation and
integration across various organizations, and high-quality data must be continually

available to monitor changes over time.
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Conclusion

When compared to statewide estimates, a significantly higher proportion of
women living in a rural area of Ohio reported preconception and interconception health
risk factors including being overweight or obese (66.8%), having hypertension (15.1%),
smoking cigarettes (31.1%), and not taking a multivitamin or folic acid supplement every
day (73.7%). There is a need for interventions to be developed and implemented to
address these risk factors for poor pregnancy outcomes for women in rural areas and

eliminate geographic disparities to achieve health equity.
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Table 9. Comparison of study participants’ demographic characteristics

Dataset
Hardin County BRFSS OPAS
n 315 610 5377

Women 13-52 years

Study Women 18-45 years; Women 18-45 years;

recent live birth

non-Hispanic
black=0.6%
non-Hispanic

non-Hispanic
black=13.8%
non-Hispanic

population non-pregnant 4% currently pregnant

Age, 32.0 + 7.86 years 31.1 £ 8.15 years 29.5 + years
mean *

SD p-value=0.036 p-value<0.001
Race/ non-Hispanic non-Hispanic non-Hispanic
ethnicity white=96.5% white=75.7% white=71.1%

non-Hispanic
black=16.5%
non-Hispanic

other=6.8%
Hispanic=5.6%

other=6.5%
Hispanic=4.0%

other=1.2%
Hispanic=1.6%

p-value<0.001** p-value<0.001**

BRFSS = Behavioral Risk Factor Surveillance System; OPAS = Ohio Pregnancy Assessment System
*p-values (one-sided) <0.05 based on two-sample t-test comparing Hardin County dataset to BRFSS

dataset and Hardin County dataset to OPAS dataset
**p-values (one-sided) <0.05 based on X? goodness of fit test comparing Hardin County dataset to BRFSS

dataset and Hardin County dataset to OPAS dataset
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Table 10. Comparison of selected tier 1 preconception and interconception health

indicators? among women in Hardin County and statewide survey results

Measure Prevalence p-value
Hardin Ohio
County (source)
n BRFSS=1610°
n=315° n OPAS =5377°
Overweight or obese 66.8% 58.7% (BRFSS) 0.002*
Pre-pregnancy diabetes (type 1 or 2) 2.6% 3.2% (OPAS) 0.335
Pre-pregnancy hypertension 15.1% 5.1% (OPAS) <0.001*
Current smoker 31.1% 22.7% (BRFSS) | <0.001*
Daily folic acid intake 26.3% 33.1% (OPAS) 0.006*
Heavy alcohol consumption 1.0% 4.8% (OPAS) <0.001*
Current use of effective contraception®
Hormonal contraception (oral, 21.9% 47.2% (OPAS) <0.001*
injectable, contraceptive patch,
or vaginal ring)
Long-acting reversible 9.8% 7.8% (OPAS) 0.126
contraception (IUD or implant)
Tubes tied or blocked 27.9% 9.4% (OPAS) <0.001*
Vasectomy 12.1% 4.3% (OPAS) <0.001*

BRFSS = Behavioral Risk Factor Surveillance System; OPAS = Ohio Pregnancy Assessment System
aThese seven indicators are among ten tier 1 preconception health indicators identified by the National
Preconception Health and Health Care Initiative’s Surveillance and Research work group for state

surveillance

b Cases with missing data excluded from denominator

¢Respondents could select >1 option

*p-value (one-sided) <0.05 based on binomial test comparing Hardin County dataset to BRFSS dataset or

Hardin County dataset to OPAS dataset
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Chapter 5
CONCLUSIONS

Key findings from three analyses of data obtained through a cross-sectional study
of reproductive-age women living in a rural Midwestern area were as follows. First,
nearly all women in the study reported one or more preconception and interconception
health risk factors. Of particular concern due to the high prevalence among rural women
in this sample were hypertension, lack of daily folic acid supplementation, being
overweight/obese, insufficient physical activity, and current smoking. Health insurance
coverage was the demographic characteristic most often associated with these health
indicators. In addition, only about one-fourth of participants reported wanting more
information on how to be a healthy woman, and only a few reported a desire for more
information on how to have a healthy baby.

Gaps in access to and utilization of preventive health care were also reported, with
about a quarter of respondents indicating they had not had a routine check-up in the past
year. Half of all respondents reported at least one barrier to a doctor’s appointment in
the past year, and an increasing number of barriers was significantly and inversely
associated with preventive health service use. Employment was not significantly
associated with that outcome, consistent with a previously-published study of
reproductive-age women in 28 largely rural Pennsylvania counties in which a
multivariate regression analysis modeling health service utilization showed employment
to not be significantly associated with having had a routine check-up in the past year.3®
The question assessing employment was adapted from the BRFSS survey;3 however, the

question may not be adequate as written as it does not assess whether the respondent
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works full-time (versus part-time) or the type of employment (e.g., service industry, blue
collar, white collar), which may be factors influencing the ability to pay for and take time
off of work to use health care services.

Finally, women in this rural county also fared worse than the state on several
preconception and interconception health measures. Hardin County survey respondents
had significantly greater health risks than the statewide population in regard to the
percent who were overweight or obese, had hypertension, currently used cigarettes, and
lacked daily multivitamin or folic acid supplementation. In addition, these preconception
and interconception health measures are indicators of overall good health for all women,
including those have not had children or have finished childbearing. For certain health
indicators, rural women in Midwestern areas may be falling behind. However, women in
Hardin County reported use of the most effective forms of contraception (tubal ligation
and vasectomy) significantly more often. While the sample of women in Hardin County
were significantly older than the comparison sample in the statewide estimate, these data
still indicate an important finding; namely, women in this rural area do have access to
services that enable them to avoid future unintended pregnancies.

A major limitation to this study was the use of a convenience sample, although
the survey methodology attempted to mitigate this issue through purposeful
administration of the survey in different areas of the county (Table D-11) and in different
settings (Table D-12). An analysis was performed comparing selected characteristics
observed in the study sample to the values reported by the U.S. Census Bureau*? for
female permanent residents of Hardin County ages 18-44 years (Table E-13). No

statistically significant differences in distribution of age groups, race/ethnicity, marital
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status, college education attainment, and any health insurance coverage were found
through this analysis; however, because a nonrandom sampling technique was used, the
possibility of sampling error cannot be entirely ruled out, which could affect the validity
and reliability of the data.

Notwithstanding this and other potential limitations, this study is significant as it
is the first to quantify preconception and interconception health measures for women
living in the rural Midwestern U.S. Previously, such data were not available. The data
collected through this study can now be used for monitoring, comparisons, and
benchmarking. These findings provide important insights about preconception and
interconception health and risk factors for women in the rural Midwest, which had not
been assessed previously. Consistent with previous studies examining predominantly
rural women in central Pennsylvania, Appalachia, and the Mississippi River Delta,
women in the rural Midwest had high rates of smoking, being overweight or obese, and
physical inactivity.>!-33 However, those previous studies did not examine other measures,
such as barriers to receipt of preventive health care and reporting a usual source of care,
which may be important determinants of health care access for women living in rural
areas.??> This study quantified these measures for the first time for rural women living in a
maternity care desert.

This research was an important step in the process of laying the groundwork to
examine potential geographic disparities in birth outcomes in rural northwest Ohio, and
three novel recommendations emerged to further facilitate this work. First, the need to
establish a regional fetal and infant mortality review (FIMR) program and conduct

regional a perinatal periods of risk analysis (PPOR) was identified. FIMR is a
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community-based program that provides a comprehensive, multidisciplinary review of
fetal and infant death cases and then makes recommendations for systemic change to
prevent other infant deaths.?® Currently, the ten FIMR programs in Ohio are located in or
adjacent to the Ohio Equity Institute counties, the state’s most urban areas.’® There is
currently not a FIMR in Hardin County or any of the contiguous counties in northwest
Ohio. Given its small population size, Hardin County may not be large enough to sustain
a FIMR program, but a regional approach including several similar counties could be
implemented to examine and identify the significant medical and nonmedical factors that
are associated with fetal and infant mortality and propose changes to improve service
systems. PPOR is a data-driven process using an analytic framework to determine the
time points and specific local causes of fetal and infant mortality. Through the use of
vital records and other data sources, the most important underlying causes for excess
mortality and the known risk and protective factors most important for a particular
community are identified.’! Data collected through the PPOR process can be used in
conjunction with the data from this study to begin to understand the timing and causes of
infant mortality in northwest Ohio and to prioritize infant mortality reduction efforts.
Secondly, changes are needed to the methods used by population-based surveys
(e.g. BRFSS, PRAMS, OPAS) when collecting and analyzing data from rural areas.
Currently, these data sources often have limitations in data derived from areas with low
population densities or insufficient sample sizes to generate reliable estimates specific to
rural areas. In states like Ohio that encompass several distinct geographical areas, a more
regional approach to data collection and analysis should be performed grouping rural

areas, Appalachian areas, and urban areas. This may identify important subgroups at risk
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who are being overlooked with current data reporting methods. In addition, the
development of electronic registries to record information about maternal health and
behaviors ascertained during hospitalization for labor and delivery would allow for
capture of data from all women who have given birth and mitigate the challenges seen in
PRAMS/OPAS response rates and sampling strategies. To be successful, fields in the
registry would need to align with electronic health records utilized in the usual health
care delivery process and not require additional time or effort from hospital staff.

Thirdly, the PRAM and OPAS surveys should be revised to collect data that are
especially relevant to women living in rural areas. Specifically, the question assessing
barriers to receipt of health care should list additional choices that may be especially
relevant to rural women. These choices should include system-level barriers (e.g.,
geographic proximity to providers and travel time to usual source of care), individual-
level barriers (e.g., stigma and privacy concerns) and provider-level barriers (e,g., culture
and trust).

Based on the results of this study, additional studies to more fully explore the
preconception and interconception health needs in this population is warranted. The
survey tool used in this study was created largely using evidence-based preconception
health measures from the CDC and the National Preconception Health and Health Care
Initiative’s Surveillance and Research work group.!'-*® While this represents expert
opinion on which elements of preconception and interconception health should be
prioritized, what is missing is the perspective of the women who live in these rural
communities. Qualitative studies should be performed to better understand what rural

women perceive to be their most pressing health needs. These studies should also assess
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the ways in which women obtain information and care if they are unable to get to a health
care provider. Future studies should also examine the underlying factors that influence
women’s interest to receive more information about preconception and interconception
health and reasons for lack of interest. It is important to determine what types of
messaging may better resonate and the most appropriate times and ways to engage
women through comprehensive medical care and via channels outside of the health care
system. 43

In addition, as the independent variables included in the logistic regression
models were only weakly or modestly associated with the outcomes of interest, additional
studies that examine other preconception and interconception health indicators not
included in this study may help to identify other areas to prioritize. There are several
measures that were not included in this survey but should be further studied due to their
significance in the life course framework. There were two tier 1 preconception health
indicators that were not assessed through this study: depression (percentage of women
ever told by health care professional that they have a depressive disorder) and unwanted
pregnancy (percentage of women having a live birth who reported that just before their
most recent pregnancy, they didn’t want to be pregnant then or at any time in the
future).3® Each is a risk factor for poor short-term and long-term maternal and child
health outcomes.”>?* Other maternal mental health conditions such as anxiety and stress
are also important factors for maternal and child health outcomes.”* Use of potentially
teratogenic prescription medications or herbal products should be considered due to the
associated risks of miscarriage, fetal death, and/or birth defects.”> Substance use (e.g.,

cannabis, opioids) in the preconception and interconception period can lead to several
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harmful maternal and neonatal outcomes and therefore should also be evaluated.”®
Lastly, additional questions should focus on social determinants of health; four in
particular not assessed in this study but especially relevant in rural populations are
poverty, maternal working conditions, food security, and access to safe and healthy
homes.’*7 Because the causes of infant mortality are complex and multifactorial, the
impact of environmental contexts and economic factors must also be considered.!4%%
Once the preconception and interconception health needs are fully characterized,
targeted interventions to improve health behaviors for women in this rural area can be
developed addressing social, economic, and environmental drivers of these behaviors.
Delivery of interventions via innovative models such as mobile clinics or use of non-
physician health workers should be explored and new strategies tested both within and
outside the health care system. In addition to the immediate biomedical and lifestyle risk
factors, preconception and interconception health must also be addressed through the
intermediate and underlying determinants of maternal and child health outcomes.® The
results of this and future studies should be used to address needed social systems change,
including overall socioeconomic context and community structures and institutions, as
well. Along with direct provision of services, novel policy, systems, and environmental
change strategies need to be identified and implemented to accelerate improvements in

maternal and child health outcomes in rural Midwestern areas.!%°
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Appendix A

SURVEY INSTRUMENT

75



Today's date: ___/ / (MM/DD/YY)

Thank you for taking this survey! Please answer each question honestly and to the best of your ability. The answers

you provide will give us important information about the health and wellness of women who live in Hardin County.

This project has been reviewed and approved by the Ohio Northern University Institutional Review Board. Your

answers will remain anonymous, and only aggregate (summary) data of survey responses will be shared.

Yes No
1. How old are you? years 2. Do you live in Hardin County 12 months of theyear? [ [ |
3. In what city or town do you live? 4. What is the zip code where you live?
5. How tall are you without shoes? ___feet ___inches 6. How much do you weigh without shoes? pounds
7. What is your race and ethnicity? Circle all that apply:
Caucasian/ African American/ Hispanic/ Asian American Indian/ Native Hawaiian/ Other:
White Black Latina Alaska Native Other Pacific Islander
8. Would you say that, in general, your health is:
Excellent Very Good Good Fair Poor

| I I I I |

9. Has a doctor, nurse, or other health professional ever told you that you have any of the following:
Yes No | don’t know

a. Type 1 diabetes
b. Type 2 diabetes

c. Gestational diabetes (diabetes while pregnant)
d. High blood pressure (hypertension)

e. Thyroid problems

f. Epilepsy (seizures)

10. Have you had the following vaccines:
Yes No | don’t know

a. German measles also known as rubella or MMR vaccine
b. Hepatitis B

¢. Human Papilloma Virus (HPV)

d. Flu shot in the /ast year

11. How many times a week do you take a multivitamin, folic acid supplement, or prenatal vitamin?

0 days a week 1-3 days a week 4-6 days a week Every day (7 days a week)

I I I I |

Survey continues on next page -
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12. About how many servings of fruit do you have in a day?

Zero servings (None) 1-2 servings per day 3-4 servings per day 5 or more servings per day

13. About how many servings of vegetables do you have in a day?

Zero servings (None) 1-2 servings per day 3-4 servings per day 5 or more servings per day

| I

14. How many alcoholic drinks (example: beer, wine, wine cooler, or hard liquor) do you have in an average week?

0 drinks a week 1-3 drinks a week 4-7 drinks a week 8-13 drinks a week 14 drinks or more a week

15. In the last 3 months, how many times did you drink 4 alcoholic drinks or more in a 2 hour time span?

Zero (None) 1 time 2 or 3 times 4 to 5 times 6 or more times

Yes

No

16. Have you smoked any cigarettes in the pasttwovears? [ [ |

17. How many cigarettes do you currently smoke on an average day now? A pack has 20 cigarettes

Zero (None)

Less than 1 1t05 6to10 11t020 21to40(1

to 2 packs) 41 or more (2 or more packs)

18. E-cigarettes (electronic cigarettes) and other electronic nicotine vaping products (such as vape pens, hookah
pens, e-cigars, e-pipes) are battery-powered devices that use nicotine liquid rather than tobacco leaves, and produce
vapor instead of smoke.

Have you used any of the following products in the past 2 years?

Yes No

a. E-cigarettes, vaping, or other electronic nicotine products

b. Chewing tobacco, snuff, or snus

c. Cigars, cigarillos, or little cigars

19. How often on average do you use e-cigarettes, vaping, or other electronic nicotine products now?

Zero (None) 1dayaweekorless 2 to6 days a week Once a day More than once a day

20. How often do you participate in any physical activities or exercise for 30 minutes or more? For example, walking
for exercise, swimming, cycling, dancing or gardening.

Less than 1 day 1-2 days 3-4 days 5 or more

per week

per week per week days per week

| was told by a doctor, nurse, or
other healthcare worker not to exercise
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Yes No Idon’t know
21. To your knowledge, are you now pregnant? | [

22. How many children do you have?

23. Are you:
Member of an
Married Divorced Widowed Separated Never married unmarried couple

24. How many people, including yourself, live in your household?

25. What is the highest grade or year of school that you completed?

Never attended/  Grade 1-8 Grade 9-11 Grade 12 or GED College 1-3 years College 4 years or more
Kindergarten only (elementary) (some high school) (high school graduate) (some college/technical school) (college graduate)

26. Are you currently:

Employed for Self- Out of work Out of work A A Unable to Other >
Wages Employed 1 year ormore forless than 1 year Homemaker  Student Work please tell us:

27. What is your annual household income from all sources? Please estimate to nearest thousand $

28. What kind of health insurance do you have now? Check all that apply.

a. | do not have health insurance right now

b. Private health insurance from my job or the job of my husband or partner

c. Private health insurance from my parents

d. Health insurance from the Ohio Health Insurance Marketplace or HealthCare.gov
e. Medicaid

f. TRICARE or other military health care

g. Other - please tell us:

29. Do you have one person you think of as your doctor or health care provider?
Yes, only one More than one No | don't know

30. About how long has it been since you last visited a doctor for a routine check-up?

Within the past year  Within the past 2 years Within the past 5 years 5 or more years ago  Never been | don’t know

Survey continues on next page >
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31. In the past year, have any of the following kept you from having an appointment with a doctor? Check all that apply
Yes No

| didn’t have health insurance to cover the cost of the visit

| couldn’t get an appointment when | wanted one

| didn’t have any transportation to get to the clinic or doctor’s office
| had too many things going on

| couldn’t take time off of work

Other > please tell us:

~lo|ale oo

32. Think about the last time you saw a healthcare provider. What type of provider did you see?

Doctor, nurse practitioner, or Emergency room/ Other=> | have never seen
physician assistant during an office visit Hospital visit Pharmacist Dentist Please tell us a healthcare provider
Where did this occur? City: State:

33. Would you like information on:
Yes No

a. how to be a healthy woman
b. family planning
c. how to have a healthy baby

34. Are you or your husband/partner doing anything now to keep from getting pregnant? Check all that apply.

a. Tubes tied or blocked (female sterilization or Essure®)
b. Vasectomy (male sterilization)
c. Birth control pills
d. Condoms
YES e. Shots or injections (Depo-Provera®)
f
g.
h.
i.
j

._Contraceptive patch (Ortho-Evra® or Xulane®)
Vaginal ring (NuvaRing®)
1UD (including Mirena®, ParaGard®, or Skyla®)
Contraceptive implant in the arm (Nexplanon® or Implanon®)
. Natural family planning (including rhythm method)
k. Withdrawal (pulling out)
I. 1 am not having sex (abstinence)
m. Other - please tell us

What kind of birth
control are you
using?

a. | want to get pregnant
b. | am pregnant now
c. | had my tubes tied or blocked (female sterilization or Essure®)
What are your | d. My husband/partner had a vasectomy (male sterilization)
reasons for not | e. | don’t want to use birth control
f
g.
h.
i
j-

NO

doing anything to | f. My husband or partner doesn't want to use anything

keep from getting | am worried about side effects from birth control
pregnant now? | have problems paying for birth control

| am not having sex (abstinence)

Other > please tell us

END OF SURVEY — THANK YOU FOR YOUR TIME!
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YOUR PERSONALIZED RESULTS!

Meeting
Goal

Not
Meeting
Goal

Not
Known

Recommendation

Vaccines

Every woman should be up-to-date on vaccines to protect her health. In addition, there
are some vaccines that can help protect a future baby. THIS SERVICE IS AVAILABLE
AT THE ONU HEALTHWISE MOBILE HEALTH CLINIC! You can also receive
vaccines in various locations in Hardin County from the Kenton-Hardin Health
Department (419-673-6230).

Folic Acid Every Day

Folic acid is a B vitamin. All women need folic acid for a healthy body. In addition, if a
woman has enough folic acid in her body at least 1 month before and during pregnancy,
it can help prevent major birth defects of the brain and spine. Take folic acid every day
just in case, as either a supplement (400 micrograms) or a multivitamin! VITAMINS
ARE AVAILABLE AT THE ONU HEALTHWISE PHARMACY IN ADA!

Alcohol Use

Women who are not pregnant should drink no more than 1 alcoholic beverage per day.
Drinking more can be harmful to your health. Women who are pregnant should not drink
any alcohol. If you need help, contact We Care People, 1-800-567-HOPE or
www.wecarepeople.org/

Tobacco Use

Quitting tobacco can be hard, but it is one of the best things you can do for your health.
There are products available that may help you to quit. THIS SERVICE IS AVAILABLE
FOR FREE AT THE ONU HEALTHWISE MOBILE CLINIC!

Exercise

Most women should exercise at least 30 minutes a day at least 5 days of the week.
Check with a healthcare provider before you start an exercise program. Please see the
back of this sheet for ideas of free places to exercise in Hardin County.

Manage and Monitor Your Health

If you currently have any medical conditions, be sure they are under control and being treated. Some of these
conditions include diabetes, thyroid disease, seizure disorders, and high blood pressure. THIS SERVICE IS
AVAILABLE FOR EREE AT THE ONU HEALTHWISE MOBILE HEALTH CLINIC! WE CAN ALSO SCREEN
FOR HIGH BLOOD PRESSURE AND DIABETES.

Family Planning and Healthy Pregnancy

There are steps all women can take to improve their health and help have a healthy baby in the future.
INFORMATION IS AVAILABLE FOR FREE AT THE ONU HEALTHWISE MOBILE CLINIC!

For family planning services, you can contact the Kenton-Hardin Health Department (419-673-6230).

Want to make an appointment with the ONU HealthWise Mobile Health Clinic to discuss your health?
CALL 419-772-1050 OR EMAIL HEALTHWISE@ONU.EDU

=

HealthWise
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FREE EXERCISE OPPORTUNITIES IN HARDIN COUNTY

e Parks in Hardin County

o Ada
= War Memorial Park
= Green Monster on Ohio Northern University campus

o Alger
= Alger Village Park

o Dunkirk
= Dunkirk Community Park

o Forest
=  Gormley Park

o Kenton
= Pioneer Park
= Glendale Skate Park
= Saulisberry Park
= C E Wharton Memorial Park
= Murray Park

o Mt Victory

= Mt Victory Village Park
Ridgeway
= Lawrence Woods State Nature Preserve

o

¢ Free Fitness Classes:
o Ada
= First United Methodist Church: Tuesday 6:30pm — Yoga

Thursday 5:45pm — Zumba

o Kenton
= lron Fit Gym LLC: Saturday 8a-8:45am free open gym
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TIPS FOR A HEALTHY BABY

Vaccines

Every woman should be up-to-date on vaccines to protect her health. In addition, there are some vaccines that can
help protect a future baby. Vaccines to consider are MMR, Hepatitis B, Tdap and, influenza. THIS SERVICE IS
AVAILABLE AT THE ONU HEALTHWISE MOBILE HEALTH CLINIC! You can also receive vaccines in various
locations in Hardin County from the Kenton-Hardin Health Department (419-673-6230).

Folic Acid Every Day

Folic acid is a B vitamin. All women need folic acid for a healthy body. In addition, if a woman has enough folic acid in
her body at least 1 month before and during pregnancy, it can help prevent major birth defects of the brain and spine.
Take folic acid every day just in case, as either a supplement (400 micrograms) or a multivitamin! VITAMINS ARE
AVAILABLE AT THE ONU HEALTHWISE PHARMACY IN ADA!

Alcohol Use

Women who are not pregnant should drink 1 alcoholic beverage per day or less. Drinking more can be harmful to
your health. If you are pregnant, there is no safe amount of alcohol to drink so you should drink no alcohol. If you
need help, contact We Care People, 1-800-567-HOPE or www.wecarepeople.org/

Tobacco use

Quitting tobacco can be hard, but it is one of the best things you can do for your health and the health of a future
baby. If you are not yet pregnant, there are products available that may help you to quit. THIS SERVICE IS
AVAILABLE FOR FREE AT THE ONU HEALTHWISE MOBILE CLINIC!

Exercise
Most women should exercise at least 30 minutes a day at least 5 days of the week. Check with a healthcare provider
before you start an exercise program. Listed on the back are places you can exercise for free in Hardin County.

Manage and monitor your health

If you currently have any medical conditions, be sure they are under control and being treated before and during
pregnancy. Some of these conditions include diabetes, thyroid disease, seizure disorders, obesity, high blood
pressure and phenylketonuria. THIS SERVICE IS AVAILABLE FOR FREE AT THE ONU HEALTHWISE MOBILE
HEALTH CLINIC! WE CAN ALSO SCREEN FOR HIGH BLOOD PRESSURE AND DIABETES.

Medication use

There some prescription medications that may cause birth defects. Certain herbal products and very high
doses of Vitamin A can also cause birth defects. Talk to your doctor or pharmacist about all types of medicines
you take and if they are potentially harmful during pregnancy. THIS SERVICE IS AVAILABLE FOR FREE AT
THE ONU HEALTHWISE MOBILE HEALTH CLINIC AND ONU HEALTHWISE PHARMACY!

Screening tests
Before becoming pregnant, get screened for sexually transmitted infections and HIV. You can contact the Kenton-
Hardin Health Department (419-673-6230) for these services.

Family planning
Planning when you become pregnant can help you and the baby be more healthy. For family planning services, you
can contact the Kenton-Hardin Health Department (419-673-6230).

Want to make an appointment with the ONU HealthWise Mobile Health Clinic to discuss your health?

CALL 419-772-1050 OR EMAIL HEALTHWISE@ONU.EDU af .
HealthWise
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Table D-11.

Distribution of survey participants by geographic location

Town RUCA code n (%)
Ada 7.3 95 (30.2%)
Alger 9.0 11 (3.5%)
Belle Center 6.0 1 (0.3%)
Dola 9.0 4 (1.3%)
Dunkirk 9.0 10 (3.2%)
Forest 9.0 29 (9.2%)
Harrod 2.0 1 (0.3%)
Kenton 7.0 138 (43.8%)
McGuffey 9.0 6 (1.9%)
Mt Victory 8.0 14 (4.4%)
Patterson 9.0 1 (0.3%)
Ridgeway 8.0 4 (1.3%)
Rushsylvania 6.0 1 (0.3%)

RUCA = Rural-Urban Commuting Areas
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Table D-12. Distribution of survey participants by collection site

Collection site n %

Bingo/purse bingo 28 8.9%
Bowling alley 7 2.2%
Community event 40 | 12.7%
Elementary school 31 9.8%
Food pantry 2 0.6%
Gas station 5 1.6%
GED class 2 0.6%
Grocery stores 55 | 17.5%
Gym 14 4.4%
Health department programs 5 1.6%
Jobs fair 24 7.6%
Laundromat 7 2.2%
Pregnancy resource center 5 1.6%
Public library 15 4.8%
Retail stores 58 | 18.4%
Salon 6 1.9%
University 11 3.5%
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Table E-13. Comparison of study participants and all female Hardin County permanent

residents ages 18-44 years® on selected demographic characteristics

Characteristic Study Hardin p-value
Participants® | County®
Age range (years): 18-24 21.9% 22.1%
25-29 19.0% 17.8%
30-34 18.5% 18.8% | p=0.908¢
35-39 21.5% 19.6%
40-44 18.2% 21.8%
Race/ethnicity: White, non-Hispanic 96.4% 94.9%,
Black, non-Hispanic 0.7% 1.0%
Asian 0.7% 0.7% p=0.960°
Two or more races 0.7% 1.6%
Hispanic or Latina 1.7% 1.8%
College education or greater 23.2% 20.6% p=0.1504
Married 52.3% 52.4% p=0.374¢
Any health insurance coverage 89.2% 88.1% p=0.3114

Percentages may not total 100 due to rounding

aThe last Census assigned women on college campuses to the location where the college is located.
However, as this study focused on women who were permanent residents of Hardin County, female college
students were removed from the estimated population.

"While survey responses were collected from women ages 18-45 years, data from women ages 18-44 years
only are shown here to allow for a direct comparison with Census data.

°p-values (one-sided) calculated based on X? goodness of fit test

dp-values (one-sided) calculated based on binomial test
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SELECTED TASK FORCE APPOINTMENTS

e Association for Prevention Teaching and Research Healthy People Curriculum Task
Force, 2016-present

e Birth Control Pharmacist, 2018-present

e Ohio Collaborative to Prevent Infant Mortality, 2014-present

e Reproductive Health Pharmacy School Curriculum Workgroup, 2008-2009

¢ Indiana Perinatal Network Advisory Committee, 2005-2006



SELECTED HONORS AND AWARDS

Ohio Pharmacists Association Pharmacist Public Relations Award, 2019

Walmart Scholar Faculty Mentor, American Association of Colleges of Pharmacy,
2017

William L. Robinson Young Alumni of the Year Award, Ohio Northern University,
2015

Mortar Board Aurora Chapter Favorite Professor Recognition, 2013, 2012, 2011,
2008

Innovations in Teaching Award, American Association of Colleges of Pharmacy,
2013

National Continued Excellence Award, Kappa Epsilon, 2013

Young Public Health Professional of the Year Award, Ohio Public Health
Association, 2011

Presentation Merit Award, American Pharmacists Association-Academy of Pharmacy
Practice and Management, 2011

Phi Lambda Sigma (pharmacy leadership society), 2008

Outstanding Faculty Member of the Year, Ohio Northern University, 2007-2008
(awarded),; 2013-2014 (nominated)

Student Abstract Award, Epidemiology Section, American Public Health Association,
2007

Delta Omega (public health honor society), 2006

Student Poster Award, Indiana Public Health Association, 2005

Rho Chi (pharmacy honor society), 1999

Phi Kappa Phi (university honor society), 1999

Mortar Board (scholarship, leadership, and service honor society), 1998

Omicron Delta Kappa (national leadership honor society), 1998

Order of Omega (leadership honor society, members of Greek letter organizations),
1998

Gamma Sigma Alpha (scholarship honor society, members of Greek letter
organizations), 1997

Alpha Lambda Delta (freshmen honor society), 1996



