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ABSTRACT

The federal Healthy Start program began over 20 years ago to reduce disparities in infant mortality. Data on outcomes of the
program, in particular related to the amount of exposure to Healthy Start, are lacking in the literature. This study was designed
to assess the impact of dose of a Healthy Start program on prenatal care adequacy (defined using the Kotelchuck Index) and
birth outcomes. Two hundred and thirty African American women were included in the study sample. Participants were women
served by their local Healthy Start program between 2007 and 2012. Traditional multivariable logistic and linear regression
analyses were employed to determine the impact of the Healthy Start program. Dose of Healthy Start (OR = 1.296, 95% CI
[1.060, 1.585]) was found to be positively predictive of prenatal care adequacy. Because significant interaction effects were
found between dose and prenatal care adequacy, the sample was then stratified by level of prenatal care adequacy, and dose was
assessed as an independent variable on birth outcomes (infant birth weight and pre-term birth). Dose was negatively predictive
of infant birth weight (β = -60.015, p < .10) among women with adequate plus prenatal care; dose was positively predictive of
pre-term birth (OR = 1.427, 90% CI [1.104, 1.845]) among women with adequate plus prenatal care. Dose was found to be an
important predictor of birth outcomes across varying categories of prenatal care adequacy and probably works synergistically
through prenatal care. Future research should continue to explore these relationships at each level of prenatal care adequacy.

Key Words: Healthy start, Birth outcomes, Infant mortality, Low birth weight, Pre-term birth, Prenatal care adequacy, Logistic
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1. INTRODUCTION

Infant mortality continues to be a major public health con-
cern. The rates of infant mortality remain high, particularly
in African American communities.[1–6] African American
infants are more than twice as likely to die during their first
year of life when compared to White infants.[2–4]

Predictors of infant mortality include low birth weight,
preterm birth and inadequate prenatal care.[5] Rates of these
predictors are also higher in African American women when
compared to White women.[6] African American women
in the United States are more than twice as likely to de-
liver a low birth weight baby (13.16% vs. 6.96%),[7, 8] and
experience higher proportions of pre-term births (13.23%)
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compared to White women (8.9%).[8] In addition, 10.0%
of African American women receive inadequate prenatal
care, compared to 4.4% of White women.[9] These differ-
ences are even more pronounced in urban areas that have
concentrated proportions of African Americans and other
underrepresented minorities.[6, 10]

For over 20 years, various maternal/child health initiatives
have been implemented to improve birth outcomes in African
American communities. One in particular, Healthy Start
(HS), began in 1991 to target 15 communities where in-
fant mortality rates were of most concern.[10] Currently,
there are 105 HS programs in 39 states. The program oper-
ates through monthly home visits by nurses and community
health worker’s (CHW’s), comprehensive prenatal and post-
partum health education, referrals and ongoing assistance to
reduce disparities and ensure healthy birth outcomes.[2, 10]

Home visiting is an important component of HS programs;
this mixed-model approach utilizes both CHW’s and nurses
to provide coordinated in-home case management for women
and their families.

Previous evaluation studies of HS programs have primarily
focused on process and short-term impacts. Few studies have
published the impact of HS on birth outcomes, and of these,
various methodological approaches to creating comparison
groups have been used.[1, 11–15] One study employed propen-
sity score matching using a retrospective case-control design
to assess the impact of the HS program on birth outcomes.
This study found significant beneficial group differences for
low birth weight and pre-term birth; however, outcomes were
only assessed among clients who received inadequate prena-
tal care.[15] More recently in 2014, another study employed
propensity score matching, and found that African American
HS participants delivered higher birth weight infants than
non HS participants. Despite matching on several demo-
graphic characteristics, this study only included women who
initiated prenatal care within their first trimester.[1] While
both studies are promising, more work is needed to assess
the impact of HS programs on birth outcomes at all levels of
prenatal care adequacy (inadequate, intermediate, adequate
and adequate plus).

Previous evaluations focused on the overall impact of HS
and have not explored how specific HS program components
are responsible for impacting birth outcomes. In particular,
no HS programs have been evaluated for the impact of dose
of in-home case management on birth outcomes across all
levels of prenatal care adequacy. To date, only one study (a
non-Healthy Start intervention) assessed the impact of dose
of a prenatal home visiting program on pregnancy outcomes.
In this study, Slaughter and Issel defined dose as a combi-

nation of duration of enrollment, amount of time spent with
a case manager, and breadth of interventions. The findings
indicated that a higher dose of in-home prenatal case man-
agement was significantly associated with reductions in low
birth weight babies and pre-term births. While Slaughter
and Issel controlled for prenatal care adequacy using the
Kotelchuck scale, the researchers did not stratify by level of
prenatal care adequacy to measure direct impact of level of
prenatal care on birth outcomes.[16, 17]

This study assessed the relationship between dose of in-home
case management and prenatal care adequacy as defined by
prenatal (medical) visits. The purpose of this study was to de-
termine the impact of dose of HS in-home case management
on prenatal care adequacy. Additionally, this research further
explored the impact of dose of in-home case management on
birth outcomes, independent of prenatal care adequacy. This
study had three research questions: (1) How does dose of HS
in-home case management relate to prenatal care adequacy?
(2) How does level of prenatal care adequacy moderate the
impact of dose of HS in-home case management on infant
birth weight? and (3) How does level of prenatal care ad-
equacy moderate the impact of dose of HS in-home case
management on pre-term birth?

2. METHODS

2.1 Study population
The data used for this research were secondary data collected
from a longitudinal database managed by a local non-for
profit agency. Data were obtained from women enrolled
in the Saint Louis Healthy Start (SLHS) program between
6/1/2007 and 5/31/2012. All cases were Medicaid eligible,
African American pregnant women who were at risk for poor
birth outcomes due to medical and/or social risk factors. In
addition, they lived in one of three zip codes (63113, 63120,
63136). The initial sample size consisted of 451 cases. Ex-
clusion criteria were cases with less than two Healthy Start
visits (n = 57); these cases would have had no corresponding
birth outcomes because the first visit was an intake assess-
ment. Additionally, other cases with no associated birth data
were excluded, as these cases were those that self-terminated
from the program (n = 33). Cases that had an older child
who had already graduated or terminated from the SLHS
program were also excluded (n = 43). In cases with multi-
ple children, any subsequent children who received SLHS
services were removed in an effort to measure true program
exposure (n = 48). Finally, cases that were referred in the
third trimester and/or received less than two prenatal care
visits were excluded (n = 40); this was done in an effort to
measure true program effects. Two hundred and thirty (230)
women were included in the final analysis. The Institutional
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Review Board at Saint Louis University approved this study.

2.2 Measures
The variables used in this study included dose of SLHS
in-home case management, duration in program, prenatal
care adequacy, birth outcomes (infant birth weight, pre-term
birth), and maternal characteristics (age, education).

Dose of SLHS in-home case management was defined as the
average of prenatal nurse and CHW home visits (that provide
information and referral support) that each client experienced
while enrolled. The average was calculated by adding the
number of nurse and CHW visits and dividing by two. SLHS
nurses are required to visit clients at least monthly, although
if women are identified as high risk, their visit frequency may
increase to bi-monthly; community health workers supple-
ment the nurse visits and are provided in the home and over
the telephone. Duration was calculated by subtracting the
date the client was referred into the SLHS program from the
baby birth date (measured in days). Prenatal care adequacy
was defined using the Kotelchuck Index. This index includes
four categories (inadequate, intermediate, adequate, adequate
plus), and combines the timing of the first prenatal (medi-
cal) visit with the ratio of observed to expected number of
prenatal care visits based on prenatal care standards set forth
by the American Congress of Obstetrics and Gynecologists
(ACOG).[17] Birth weight was measured in grams and low
birth weight was defined as any infant born weighing less
than 2,500 grams (5 lbs. 8 oz.). Pre-term birth was defined
as any birth occurring prior to 37 weeks of gestation (yes/no).
Age was measured as a continuous variable, in years. Ma-
ternal education was categorized as: 0 = did not finish high
school, referent category; 1 = high school; 2 = beyond high
school.

2.3 Statistical analysis
Descriptive statistics were calculated for categorical and con-
tinuous variables, multivariable logistic and linear regression
techniques were conducted to assess program impact. Fac-
tor analysis was conducted to determine whether variables
included in dose (average number of nurse and community
health worker home-visits) were related enough to be validly
combined. Statistical analysis was conducted using SPSS
version 18.0.[18, 19] Maternal characteristics (age, education)
were non-significant in all models, and were therefore re-
moved from all analyses.

The first research question was two-tailed, and alpha was set
at 0.05. Prenatal care adequacy was converted to a binary
outcome variable, with adequate plus and adequate levels of
prenatal care = yes, and intermediate and inadequate prena-
tal care = no. For the second and third research questions,

two-sided tests were employed, and the significance level
was set a priori at alpha equal to 0.10 due to the limited
sample size and exploratory nature of this study. Data were
stratified by each of the four levels of prenatal care adequacy
for research questions two and three since dose and prenatal
care adequacy had significant interaction effects in both of
these regression models. Logistic regression was used for
research questions one and three, while linear regression was
employed for research question two. Power analysis found
that for all research questions, the sample size of 230 partici-
pants was more than adequate for the number of predictors
included in the regression models.[20–22] In addition, the
SPSS bootstrapping method was applied to provide robust
estimates of effect due to small sample size.[18]

3. RESULTS

3.1 Sample characteristics
This study sample included 230 women who had participated
in SLHS during 2007-2012. The mean age of women in
the sample was 20.99 (range of 13-37, SD = 5.452). Ap-
proximately half (46.5%) did not finish high school, while
a quarter (25.2%) completed high school. Only about an-
other quarter (27.9%) had education levels beyond high
school. Education data was missing from one participant
(0.4%). All participants were African American. On average,
women received 3.79 prenatal SLHS visits (range 2-11, SD
= 2.38). Across the four levels of prenatal care adequacy,
12.6% women (n = 29) had inadequate prenatal care, 12.6%
women (n = 29) intermediate prenatal care, 33.9% women
(n = 78) adequate prenatal care, and 40.9% women (n = 94)
had adequate plus prenatal care (see Table 1).

3.2 Outcomes
Factor analysis for the dose variable resulted in a Cronbach’s
alpha of 0.676, which is approaching the acceptable value
of 0.7.[18] Therefore, we determined that the dosage variable
used in this study displayed an acceptable level of internal
consistency.

Dose of SLHS in-home case management was found to be a
significant positive predictor of prenatal care adequacy (OR
= 1.296, 95% CI [1.060, 1.514]), p < .05. Next, we wanted
to determine if dose of SLHS in-home case management
impacted birth outcomes (birth weight, pre-term birth). Be-
cause significant interaction effects were found between dose
of SLHS in-home case management and prenatal care ade-
quacy (p = .033), we stratified by prenatal care adequacy, and
removed the interaction term. In order to assess the direct
impact of dose of SLHS in-home case management on birth
weight, duration in program was controlled for to ensure true
dosage effects were being measured across participants with
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varying time in the SLHS program. For women with inade-
quate, intermediate and adequate prenatal care, dose was not
a significant predictor of infant birth weight. However, for
women who obtained adequate plus prenatal care, dose of
SLHS in-home case management was a significant predictor
of infant birth weight; β (SE) = -60.015 (33.667), p = .071
(see Table 2).

Again, stratifying by level of prenatal care adequacy and
controlling for duration, we found that among women with
inadequate, intermediate and adequate plus levels of prenatal
care, dose of SLHS in-home case management was not a sig-
nificant predictor of preterm birth. However, for women who
obtained adequate plus prenatal care, dose (OR = 1.427, 90%
CI [1.104, 1.845]) was a significant predictor for pre-term
birth (see Table 3).

Table 1. Demographic characteristics of healthy start
participants (2007-2012)

 

 

 N % Mean (SD) 

Age 230  20.99 (5.452) 

Education    

Did not finish high school 107 46.5  

High school 58 25.2  

Beyond high school 64 27.9  

Missing 1 0.04  

Race    

African American 230 100.0  

Prenatal Care Adequacy    

Inadequate 29 12.6  

Intermediate 29 12.6  

Adequate 78 33.9  

Adequate Plus 94 40.9  

 

Table 2. Relationship of dose and duration and low birth weight (grams) stratified by prenatal care adequacy
 

 

Variable 
Inadequate (n = 29) 
β 

Intermediate (n = 29) 
β 

Adequate (n = 78) 
β 

Adequate Plus (n = 94) 
β 

Intercept 3,739.955 2,323.498 2,642.503 2,146.827 

Dose 85.080 13.194 -2.876 -60.015* 

F 1.079 0.977 2.705 2.898 

R2 0.011 -0.003 0.081 0.075 

*p < .10 

 

Table 3. Relationship of dose and duration and pre-term birth (yes/no) stratified by prenatal care adequacy
 

 

Variable 
Inadequate (n = 29) 
OR (90% CI) 

Intermediate (n = 29) 
OR (90% CI) 

Adequate (n = 77, 1 missing) 
OR (90% CI) 

Adequate Plus (n = 90, 4 missing)
OR (90% CI) 

Intercept -3.474 2.648 0.32091 -2.538 

Dose 0.593 (0.261, 1.346) 0.568 (0.223, 1.448) 1.041 (0.426, 2.543) 1.427 (1.104, 1.845)* 

χ2 1.496 (3) 3.002 (3) 8.538 (4)* 11.677 (3)* 

*p < .10 

 

4. DISCUSSION AND CONCLUSION
This study evaluated the impact of dose of SLHS in-home
case management on prenatal care adequacy and birth out-
comes (birth weight, preterm birth; stratified by levels of
prenatal care adequacy). First, we determined the relation-
ship between dose of SLHS in-home case management and
prenatal care adequacy. As dose increased, the odds of ob-
taining adequate prenatal care also increased. This finding
suggests that nurses who are completing frequent prenatal
in-home case management visits may be consistently en-
couraging mothers to obtain prenatal care visits with their
medical providers, potentially increasing their odds of ob-
taining adequate prenatal care.

In this research, there was great variability in the number of
in-home case management visits for clients who obtained

adequate prenatal care (majority of women received between
7-11 visits) when compared to cases who obtained inade-
quate prenatal care (majority of women received between
2-6 visits). This variability suggests the need to explore how
much SLHS case management (tailored dose) is required to
meet the individual needs and situation of the SLHS clients.
Slaughter and Issel (2012) report that, to date, the “gold stan-
dard” of prenatal in-home case management has not yet been
established; however, they believe that a minimum thresh-
old does exist and more research is warranted to identify
that threshold.[16] Future research should assess measures of
dose to uncover a possible “tipping” point that is associated
with obtaining adequate prenatal care. In addition, future
measures of dose might consider including a measure of
receptivity of SLHS clients to understand concerns around
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uptake and retention into the program, both of which have
an impact on dose. We suggest that the amount and type
of SLHS dose may need to be tailored to individual clients
and evaluation research that tailors SLHS dose to individuals
is needed. Findings would result in significant implications
on program planning, reach, resource allocation, as well as
implications for funding and policy.

Next, we explored the impact of dose of SLHS in-home case
management on infant birth weight and preterm birth, strati-
fying by the four levels of prenatal care adequacy. For cases
with adequate plus prenatal care, dose was negatively re-
lated to infant birth weight, indicating that as dose increases,
infant birth weight decreased. This finding is counterintu-
itive and opposite of what has been found in the literature
related to dose of case management. Slaugther and Issel
found that women who received high doses of prenatal case
management were 40% less likely to have a low birth weight
baby.[16] The opposite finding from the current study sug-
gests that there may be additional unmeasured variables that
are causing a mother to identify as high-risk, for example
social factors such as poverty, unemployment, or unstable
housing, which were unaccounted for in this study. Once
identified as high-risk status, the mother is automatically
eligible to receive additional prenatal care that would place
her in the adequate plus prenatal care category. These ele-
vated risk mothers would also be queued to receive additional
SLHS case management visits. Social issues need to be ac-
counted for in future analyses to determine the impact they
might have on prenatal care and birth outcomes.

As the dose of SLHS in-home case management increased
among women who obtained adequate plus prenatal care, the
odds of having a pre-term birth increased. This finding is
also opposite of what has been found in the literature. Re-
search has shown that as prenatal care increases, the risk for
pre-term birth decreases.[16] Again, it is probable that un-
measured variables (e.g., social or behavioral factors such as
poverty, prenatal nutrition, and tobacco) could be accounting
for increased rates of pre-term births. It is also likely that
when these cases were identified early-on as high-risk preg-
nancies, they automatically received an increased number
of SLHS case management and prenatal care visits because
of this status. It should be noted that although sample sizes
in the four prenatal care categories were small following
stratification, there was adequate power to detect differences.
Further analysis should continue to use adequate sample
sizes and statistically control for additional social and/or
behavioral factors across all levels of prenatal care adequacy.

This research was the first study of its kind to study dose
of in-home case management in a SLHS program across

the four levels of prenatal care adequacy and its impact on
birth outcomes. Huber and colleagues indicate the impor-
tance of establishing a mechanism for assessing dose, and
argue that doing so can have impacts on guiding practice,
advancing the research agenda, and allowing for healthcare
providers to determine the effectiveness of their interven-
tions.[23] Findings from this study support previous literature
that in-home case management results in increased prenatal
care adequacy.[24, 25] This research began to uncover why
prenatal case management is an effective intervention by
establishing a positive relationship between dose of SLHS
in-home case management and obtaining adequate prenatal
care. This finding is exciting, and future research should con-
tinue to explore thresholds of dose in relation to obtaining
adequate prenatal care. If such a relationship is established,
future SLHS programs can tailor dose of case management
for high risk clients in the hopes of improving prenatal care
and birth outcomes.

This research also found that dose of SLHS in-home case
management functions differently across varying levels of
prenatal care on birth outcomes. These findings raise new
questions about where case management resources should
be focused in order to obtain maximum benefits, and how
much SLHS case management is enough to yield positive
birth outcomes. While our findings were counter to existing
literature, we recognize that our sample sizes in the stratified
sub-analyses were very small, and possibly less likely to
detect appropriate significant differences. We were also un-
able to control for factors related to additional in-home case
management visits and high-risk pregnancies. Future studies
should control for additional factors that queue women to
receive additional in-home case management visits.

Healthy Start programs should continue to evaluate outcomes
and program fidelity to better understand the relative impact
of the components of SLHS on birth outcomes. Recognizing
that SLHS is a community-based program, and will have
unique aspects related to the community being served, it is
very important to measure fidelity of SLHS program com-
ponents as a way to account for variations in context and
content of SLHS programs. For example, the SLHS program
evaluated in this research employed CHW’s, in collabora-
tion with nurses, for in-home case management. The use
of CHWs is not a SLHS program requirement, and differs
from program to program. In this research, a mixed-model
approach defined our measure of dose of case management,
so it may be important for future studies to look carefully at
fidelity of dose of case management to understand the impact,
and potentially added benefits, that using CHW’s can have
on obtaining adequate prenatal care and/or improving birth
outcomes.
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Future researchers may also want to determine receptivity
(e.g., clients openness to participate, motivation), as well as
level of engagement in the SLHS program. This research did
not explore receptivity to nor engagement in the SLHS pro-
gram, both of which may be associated with dose of in-home
case management. One study in 2007 did explore engage-
ment of a SLHS program, and found that women offered
various reasons for participating in the program, including
job training, social support, prenatal nutritional information,
post-partum baby care, and transportation to physician ap-
pointments.[26] Future research should explore engagement,
barriers to engagement, as well as client receptivity to SLHS
case management so that the appropriate amount and type of
dose can be applied in a variety of contexts and communities.

The results from this research are promising. This study
found that an increased dose of case management resulted in
obtaining adequate prenatal care. We believe that case man-
agement alone does not have an impact on birth outcomes,
but works synergistically through prenatal care. Therefore,

nurses providing in-home case management should assure
that they advise clients to obtain early and adequate prenatal
care. This finding is important because it supports the need
to continually fund SLHS programs in high-risk communi-
ties to assure that women get the required and appropriate
prenatal care and benefit from positive birth outcomes.
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