1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Matern Child Health J. Author manuscript; available in PMC 2023 August 15.

Published in final edited form as:
Matern Child Health J. 2021 October ; 25(10): 1516-1525. doi:10.1007/s10995-021-03205-4.

-, HHS Public Access
«

A Methodological Approach for Evaluating the Enterprise
Community Healthy Start Program in Rural Georgia: An Analysis
Using Linked PRAMS, Birth Records and Program Data

Catherine J. Vladutiul, Sandra C. Mobley?, Xu Ji38, Suzanne Thomas?, Veni Kandasamy?®,
Don Sutherland®, Sandra Inglett’, Rui Li8, Shanna Cox3

10ffice of Epidemiology and Research, Maternal and Child Health Bureau, Health Resources and
Services Administration (HRSA), Rockville, MD, USA

2Department of Obstetrics & Gynecology (Retired), Medical College of Georgia, Augusta
University, Augusta, GA, USA

3Department of Pediatrics, Emory University School of Medicine and Children’s Healthcare of
Atlanta, Atlanta, GA, USA

4CSRA Nursing Associates, PC and Augusta University College of Nursing (Adjunct), Augusta,
GA, USA

50ak Ridge Institute for Science and Education, Oak Ridge Affiliated Universities, Oak Ridge, TN,
USA

8Enterprise Community Healthy Start, The Perinatal Center, Augusta University, Augusta, GA,
USA

“Enterprise Community Healthy Start, College of Nursing, Augusta University, Augusta, GA, USA

8Division of Reproductive Health, Centers for Disease Control and Prevention (CDC), U.S.
Department of Health and Human Services, Atlanta, GA, USA

Abstract

Introduction—Community Healthy Start program evaluations are often limited by a lack

of robust data and rigorous study designs. This study describes an enhanced methodological
approach using local program data linked with existing population-level datasets for external
comparison to evaluate the Enterprise Community Healthy Start (ECHS) program in two rural
Georgia counties and presents results from the evaluation.
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Methods—ECHS program data were linked to birth records and the Pregnancy Risk Assessment
Monitoring System (PRAMS) for 869 women who delivered a live birth in Burke and McDuffie
counties from 2010 to 2011. Multivariate logistic regressions with and without propensity score
methods modeled the association between ECHS participation and maternal health indicators and
pregnancy outcomes.

Results—107 ECHS participants and 726 non-participants responded to PRAMS and met
eligibility criteria. Compared with non-participants, ECHS participants were younger, completed
fewer years of education, and were more likely to be non-His-panic Black, unmarried, insured
with Medicaid, participating in WIC, and having an unintended pregnancy. Models with and
without propensity score weighting derived similar results: there was a positive association
between ECHS participation and receiving adequate or adequate plus prenatal care (p < 0.05);
no statistically significant associations were observed between ECHS participation and any other
health behaviors, health care access and utilization measures or pregnancy outcomes.

Discussion—Rigorous evaluation of a local Healthy Start program using linked PRAMS and
birth records with a population-based external comparison group and propensity score methods is
an enhanced and feasible approach that can be applied in other local and state jurisdictions.

Keywords
Data linkage; Healthy start; PRAMS; Rural; Georgia

Introduction

Infant mortality rates (IMR) are an important indicator of health and well-being in the
United States as well as markers of health in individual states. In 2019, the U.S. IMR was
5.6 per 1000 live births (Kochanek et al., 2020). Although the overall U.S. IMR has declined
over the past decade (Mathews & Driscoll, 2017), rates remain disproportionately high in
the southern states (CDC, 2021). Healthy Start is one of the nation’s earliest programs
focused on reducing infant mortality in communities across the U.S. with high rates of infant
mortality and other adverse pregnancy outcomes. It aims to improve health outcomes before,
during and after pregnancy and reduce racial/ethnic differences in rates of adverse perinatal
outcomes by improving access to quality health care and services; strengthening the health
workforce; building healthy communities; and promoting health equity. Since 1991, the
Healthy Start program has grown from a demonstration project in 15 communities to 101
programs in 35 states, the District of Columbia, and Puerto Rico.

Community program evaluations have indicated that establishing the impact of Healthy
Start is difficult. A randomized trial design is often not feasible for community programs,
and program participants differ from non-participants both within the same community
and across multiple jurisdictions. Many programs are unable to collect data from an
external comparison group. Thus, methodological approaches in Healthy Start evaluations
vary with some lacking an external comparison group and others limited by inadequate
methods to ensure comparability between participants and non-participants (Thomas et
al., 2015). Linking public data systems with program data is an important way to enable
rigorous assessment of Healthy Start program impacts by defining meaningful comparison
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groups and providing rich data to control for differences between program participants

and nonparticipants. Recent evaluations used administrative data linked with program data,
an external comparison group, and propensity score methods (PSM) and noted significant
associations between Healthy Start participation and positive health outcomes (August et al.,
2015; Bill et al., 2009; Cooper et al., 2013; Hussaini et al., 2011; Kothari et al., 2014; Salihu
et al., 2009, 2014). Overall, while the methodology in these evaluations improved over time,
more rigorous and comprehensive evaluations are needed using robust statistical techniques
with appropriate comparison groups adjusting for participation selection bias and a more
comprehensive set of risk factors often lacking in administrative databases (Meghea et al.,
2014).

The Enterprise Community Healthy Start (ECHS) program was established to improve
infant health outcomes in Georgia by addressing factors that contribute to the high IMR
among minority groups. An initial evaluation of ECHS participation on maternal health
literacy was limited by a small study population with no external comparison group

and a lack of information on key outcomes (Mobley et al., 2014). ECHS leadership, in
collaboration with the Centers for Disease Control and Prevention (CDC), and the Georgia
Department of Public Health (GDPH), conceptualized a rigorous research methodology to
address gaps from prior evaluations and used linked data to evaluate outcomes of this rural
Healthy Start program.

The objective of the current study was twofold: (1) to describe an enhanced methodological
approach for evaluating a local Healthy Start program using local program data linked with
birth records and rich and robust data from the Pregnancy Risk Assessment Monitoring
System (PRAMS), a population-based external comparison group, and two analytical
approaches with and without PSM; and (2) to present results from the most recent evaluation
of the ECHS program that used these methods to examine the association between program
participation and selected indicators of maternal and infant health. Prior evaluations have not
linked program data to PRAMS which offers robust data on maternal health behaviors and
experiences. This approach and the resulting information serve to inform other Healthy Start
evaluations (Banks et al., 2017).

Data Sources

Data were from three sources: ECHS program, live birth records, and PRAMS Phase 6
(2009-2011) (Fig. 1). The three datasets complemented each other and together provided
comprehensive data which made a rigorous study design for the ECHS evaluation possible.

The ECHS program developed a web-based database to monitor the services received by
the participants. All unique identifiers were extracted for inclusion in this analysis. Live
birth records were provided by the GDPH and included all live births in Georgia between
1/1/2010, and 12/31/2011, with demographic, geographic, medical and health information.
The Georgia PRAMS collects information annually on maternal attitudes, behaviors, and
experiences before, during, and shortly after pregnancy. Each year, a stratified random
sample of women with a recent live birth in the Georgia birth certificate registry are chosen
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to participate and are sent questionnaires with telephone follow-up for non-responders 2—6
months after delivery. For this study, all eligible residents in the ECHS service area (Burke
and McDuffie counties) were sent PRAMS surveys during 2010 and 2011. PRAMS data
collection was approved by the GDPH Institutional Review Board (IRB) (Project #950601).

The ECHS database administrator provided identifiable information on ECHS participants
to the GDPH staff. They worked with CDC to conduct the record linkage. The three data
sets were deterministically linked using the following match fields: social security number,
mother’s first and last name, mother’s birth date, race, delivery date, residential address, and
delivery hospital, as necessary. While the linked dataset included all women who delivered
a live birth in Georgia from 2010 to 2011, the study population was restricted to those
residing in Burke and McDuffie counties to allow for comparison of ECHS participants to
an external comparison group of non-participants in the same counties. For this analysis,
we excluded those with multiple gestations. We also excluded ECHS participants who had
no antenatal ECHS visits, which suggests they enrolled into ECHS postnatally and did

not receive prenatal ECHS services that we would expect to impact maternal and infant
outcomes.

ECHS Program

Measures

The ECHS program aimed to reduce racial and ethnic disparities through improvement

of infant health and women’s health before, during, and < 2 years following pregnancy.
From 2005 to 2019 ECHS served two rural counties with high rates of adverse pregnancy
outcomes and health professional shortages. Recruitment was voluntary and women enrolled
before or after delivery. ECHS staff assessed potential risk factors for participating women
upon enrollment and subsequently provided intensive nursing case management in home and
community settings (Thomas et al., 2018).

There were 17 maternal health factors and pregnancy outcomes selected because of their
association with infant outcomes, including 12 measuring maternal health behaviors during
pregnancy, postpartum health behaviors and characteristics, infant-related maternal health
behaviors, and health care access and utilization measures from PRAMS and 5 measuring
prenatal care and pregnancy outcomes from birth records (Fig. 1).There were several
sociodemographic and pregnancy characteristics and maternal medical risk factors included
as covariates.

Statistical Analysis

Descriptive analyses were conducted to assess sociodemographic and pregnancy
characteristics, health behaviors, and health care characteristics of the study population by
ECHS participation. Fisher’s exact tests were used to compare all characteristics.

We applied two methods to minimize confounding by accounting for the differences

in characteristics between the ECHS participants (treatment group) and non-participants
(external comparison group). Multivariate regression models are traditional methods used
to reduce bias from confounding by adjusting for covariates in the model. PSM are
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increasingly used as an alternative to multivariate regression models and balance the
covariates between the treatment and control groups based on a single propensity score.
For this study, we demonstrated the use of both methods since resources are often limited
for evaluations of local programs which may preclude the use of advanced techniques like
PSM. Multivariate regression models are easier to perform than PSM, and in many cases,
these two approaches produce similar results (Elze et al., 2017).

Multivariate logistic regression modeled 12 maternal health behaviors, health care access
and utilization measures, and pregnancy outcomes by ECHS participation adjusting for five
covariates, including maternal age, race, education, pregnancy intention, and method of
payment at delivery. These covariates differed by ECHS participation, were significantly
correlated with = 1 outcome variable in the binary analysis, and were not highly correlated
with each other. For PSM, we used standardized mortality ratio (SMR) weighting to match
the treatment and external comparison groups by a propensity score (Brookhart et al., 2013;
Kurth et al., 2006). Success of the PSM was informed by a balance check calculating the
standardized difference for all model covariates; values < 10% were considered balanced.
Detailed PSM steps are in Appendix A.

Sampling weights for PRAMS were not applied because all eligible women in the two
counties were surveyed and we did not intend to generalize the results to Georgia. All
analyses were conducted using Stata 14 (StataCorp LP, College Station, TX) and SAS 9.4
(SAS Institute Inc., Cary, NC). We considered p-values < 0.05 statistically significant. This
study was approved by the Augusta University IRB (Project #611346).

Deterministic record linkage of ECHS program data to live birth records and PRAMS
yielded a linkage rate of 100%. From 2010 to 2011, there were 265,907 live births in
Georgia; 1230 were delivered in Burke and McDuffie counties. Among these infants, 184
were born to ECHS participants and 1046 to non-participants (Fig. 2). The PRAMS response
rate was 69% among ECHS participants and 71% among non-ECHS participants. The

final sample included 833 women: 107 ECHS participants and 726 non-ECHS participants.
A comparison of selected characteristics of PRAMS respondents and non-respondents by
ECHS participation is in Appendix B. Only among non-participants, PRAMS respondents
and non-respondents differed by several characteristics.

In the study sample, higher proportions of ECHS participants were < 25 years old,
non-Hispanic Black, completed < 12 years of education, were unmarried, insured with
Medicaid at delivery, participated in WIC during pregnancy, and had an unintended
index pregnancy, compared with non-participants (Table 1). Lower proportions of ECHS
participants breastfed their infants for = 12 weeks and initiated prenatal care in the first
trimester (Table 2). No differences were observed between ECHS participation and any
other indicators of maternal and infant health. After PSM, all standardized differences
among the covariates were < 10% (Appendix C).
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In the multivariate logistic regression model without PSM, ECHS participation was
positively associated with adequate/adequate plus prenatal care (coefficient = 0.09; p = 0.02;
Table 3). There were no statistically significant associations between ECHS participation
and selected health behaviors, other health care access and utilization measures, low
birthweight, or preterm birth. Results were similar after utilizing the PSM. There was a
positive association between ECHS participation and adequate/adequate plus prenatal care
(coefficient = 0.11; p = 0.02).

Discussion

This population-based study in rural Georgia demonstrates the utility and feasibility of an
enhanced methodological approach to evaluate a local Healthy Start program using program
data linked with robust data from existing population-level datasets and a population-based
external comparison group. Similar results from the two analytical approaches reinforces the
use of multivariate logistic regression which is more accessible for communities that may
lack staff and resources to conduct more advanced analyses such as PSM.

ECHS participation was positively associated with adequate/adequate plus prenatal care.
The findings are consistent with a previous national Healthy Start evaluation using vital
records which found a positive association with adequate prenatal care in 8 of 15 sites
(Moreno et al., 2000). While our results should be interpreted with caution, potential
explanations of these findings may include ECHS program activities facilitated access to
recommended prenatal care for participants through support and advocacy from Registered
Nurse Case Managers who connected participants to the health care system, made referrals
to specialized health care, arranged transportation to the regional perinatal center, and
assisted them to access health insurance (Thomas et al., 2018). The lack of significant
associations between ECHS participation and other indicators of maternal and infant health
may be due to the small sample size and inability to control for unmeasured factors, such
as food insecurity or inadequate housing. A larger multi-year sample and broader measures
of social determinants of health may be needed to make more conclusive statements about
the impact of ECHS participation on these key indicators. Future evaluations should also
consider the impact of the source of care and quality of services on these outcomes.

Our study expands on previous Healthy Start evaluations by using local program data
linked to PRAMS and live birth records. PRAMS provides rich data on preconception,
prenatal and postnatal health behaviors and experiences that can be used for local, state,
and federal program development and evaluation (Shulman et al., 2018), which allowed for
the comparison of important health indicators. Additionally, the inclusion of an external
comparison group of all women delivering a live birth in the two counties strengthened

our ability to draw conclusions about the impact of ECHS. Evaluations of public health
programs are often hindered by limited data collected within the program and lack of data
from a comparison group. This study provided new ideas and opportunities for programs to
use data from existing surveillance systems, such as PRAMS, for more rigorous evaluations
of maternal and child health (MCH) programs. Lessons learned included the importance

of leveraging existing partnerships, building upon sound local data collection systems,
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communicating locally to promote PRAMS awareness, and having realistic expectations
about the time and resources needed for this effort.

While population-based, this study was restricted to two rural Georgia counties, which
limits the generalizability of the findings. With only 107 participants, the power to detect
statistically significant associations between ECHS participation and outcomes may be
limited. However, a post-hoc power calculation for selected outcomes indicated the study
had enough power to detect meaningful effect sizes (Appendix D). We were unable to obtain
information on maternal or infant deaths and could not examine the impact of the ECHS
program on these important outcomes.

PSM allowed us to increase comparability between ECHS participants and non-participants
on selected maternal and pregnancy characteristics. However, there may still be unmeasured
factors associated with program participation and thereby causality could not be determined
(Thomas et al., 2018).

Our analysis demonstrated a positive association between ECHS participation and adequate
prenatal care, however, data were missing for 13% of women for this variable. PRAMS data
are self-reported and subject to errors in recall and social desirability bias. However, prior
studies found high reliability and validity for selected measures in our study, including WIC
participation, method of payment at delivery, and breastfeeding initiation (Ahluwalia et al.,
2013; Dietz et al., 2014). Furthermore, in the analysis, 12 outcome measures were tested.
With an alpha level of 0.05, there was a 46% probability of type 1 error.

In addition, there is the potential for bias due to differences between PRAMS respondents
and non-respondents. However, significant differences were only observed among non-
ECHS participants, and thus the potential bias should be minimal due to the nature of

the SMR weighting methods. Future studies are needed that include longitudinal cohorts
of participants and non-participants and pre-intervention data on both groups, which
would allow for a more rigorous quasi-experimental study and would provide important
information on baseline characteristics of women before program participation.

Conclusion

An evaluation of a local Healthy Start program using linked program data, birth records, and
PRAMS with a population-based external comparison group and PSM provided an enhanced
methodological approach for assessing the association between program participation and
several important indicators of maternal and infant health. This study demonstrates the
feasibility of this approach, which can be replicated in other local and state jurisdictions.

It also served as a pilot for the national Healthy Start evaluation that assessed the impact

of the program using prospectively collected data from local programs, state vital records,
and PRAMS (Banks et al., 2017). Innovative methodologies for assessing the impact of

the Healthy Start program on the health and well-being of women and infants in the

U.S., including assessments of specific program components, will identify opportunities to
improve outcomes and reduce disparities in MCH.
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Significance
What is already known?

Previous local Healthy Start program evaluations were limited by less rigorous designs
without a population-based comparison group and a lack of rich data on maternal health
behaviors, experiences and outcomes.

What this study adds?

This study describes an enhanced methodological approach for evaluating a community
Healthy Start program in Georgia using linked PRAMS, birth records, and program data,
an external comparison group, and methods to adjust for bias. Results indicate a positive
association between program participation and adequate or adequate plus prenatal care.
The enhanced methodological approach can be applied in other community Healthy Start
evaluations.
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[ ECHS Program

Live Birth Records

PRAMS

Potential Linkage variables
Social Security Number
Mother’s Firstand Last Name
Mother’s Date of Birth
Mother’s Race

Child’s Date of Delivery
Residential Address

Delivery Hospital

Dosage variables
Number of antenatal visits

Potential Linkage variables
Social Security Number
Mother’s Firstand Last Name
Mother’s Date of Birth
Mother’s Race

Child’s Date of Delivery
Residential Address

Delivery Hospital

Pregnancy Outcomes®

Low birth weight

Preterm Birth

Moderately or Very Preterm Birth

Health Care Access and Utilization Measures
First Trimester Prenatal Care
Adequacy of Prenatal Care®

Sociodemographic and Pregnancy Characteristics
Mother’s Age

Mother’s Race

Mother’s Education

Marital Status

Number of Prior Live Births

Method of Payment at Delivery

Maternal Medical Risk Factors
High Blood Pressure Before/During Pregnancy
Pre-Pregnancy Body Mass Index¢

Maternal Health Behaviors During Pregnancy
Prenatal Vitamin Use

Prenatal Alcohol Use

Prenatal Tobacco Use

Receipt of Flu Vaccine During Pregnancy

Postpartum Health Behaviors
Breastfeeding Initiation
Breastfeeding Duration
Postpartum Contraception Use
Postpartum Depressive Symptoms

Infant-Related Maternal Health Behaviors
Having an Infant Car Seat
Engagingin Safe Sleep Practices®

Health Care Access and Utilization Measures
Receipt of Prenatal Depression Support®
Attendance at a Postpartum Visit

Sociodemographic and Pregnancy Characteristics
Participation in WIC During Pregnancy

Number of Stressors During Pregnancy
Pregnancy Intention

Maternal Medical Risk Factors
Diabetes Before/During Pregnancy

Fig. 1.

Data sources and data elements used in the evaluation of the ECHS program. ECHS
Enterprise Community Healthy Start, PRAMS Pregnancy Risk Assessment and Monitoring
System, W/C Women, Infants, and Children. a Low birth weight (< 2500 g), preterm birth
(< 37 weeks of gestation), and moderately or very preterm birth (< 34 weeks of gestation)
based on the obstetric estimate of gestational age. b Classified according to the Kotelchuck
Index (Kotelchuck, 1994) and collapsed into a binary indicator (adequate/adequate plus
versus inadequate/intermediate) due to small sample sizes. ¢ Categorized according to the
Institute of Medicine’s 2009 recommendations (Rasmussen et al., 2009). d Defined as
supine sleep position and non-bed sharing. e Defined as health care worker talked about
baby blues during pregnancy
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Live births in Georgia from 2010-2011
(N=265,907)

l

Live births in Burke and McDuffie counties
(n=1,230)

/\

ECHS participants Non-ECHS participants
(n=184) (n=1,046)

\

ECHS Non-ECHS
completed PRAMS (n=127) | | completed PRAMS (n=742)

Y

Excluded multiple

gestations
A \
ECHS Non-ECHS
singletons (n=126) singletons (n=726)
ECHS

with 21 antenatal visit (n=107)

Fig. 2.
Flow chart to identify the final sample of ECHS participants and non-participants in Burke
and McDuffie Counties from 2010 to 2011. ECHS Enterprise Community Healthy Start
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