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Abstract
Objective—While biomedical risks contribute to poor pregnancy and neonatal outcomes in
African American (AA) populations, behavioral and psychosocial risks (BPSR) may also play a
part. Among low income AA women with psychosocial risks, this report addresses the impacts on
pregnancy and neonatal outcomes of an integrated education and counseling intervention to reduce
BPSR, as well as the contributions of other psychosocial and biomedical risks.

Methods—Subjects were low income AA women ≥18 years living in the Washington, DC,
metropolitan area and seeking prenatal care. Subjects (n=1044) were screened for active smoking,
environmental tobacco smoke exposure (ETSE), depression, or intimate partner violence (IPV)
and then randomized to intervention (IG) or usual care (UCG) groups. Data were collected
prenatally, at delivery, and postpartum by maternal report and medical record abstraction. Multiple
imputation methodology was used to estimate missing variables. Rates of pregnancy outcomes
(miscarriage, live birth, perinatal death), preterm labor, Caesarean section, sexually transmitted
infection (STI) during pregnancy, preterm birth (<37 weeks), low birth weight (<2,500 grams),
very low birth weight (<1,500 grams), small for gestational age, neonatal intensive care unit
(NICU) admission, and >2 days of hospitalization were compared between IG and UCG. Logistic
regression models were created to predict outcomes based on biomedical risk factors and the four
psychosocial risks (smoking, ETSE, depression, and IPV) targeted by the intervention.

Results—Rates of adverse pregnancy and neonatal outcomes were high and did not differ
significantly between IG and UCG. In adjusted analysis, STI during the current pregnancy was
associated with IPV (OR=1.41, 95% CI 1.04-1.91). Outcomes such as preterm labor/caesarian
section in pregnancy and preterm birth, low birth weight, small for gestational age, NICU
admissions and >2 day hospitalization of the infants were associated with biomedical risk factors
including preexisting hypertension and diabetes, previous preterm birth (PTB), and late initiation
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of prenatal care, but they were not significantly associated with active smoking, ETSE, depression,
or IPV.

Conclusions—Neither the intervention to reduce BPSR nor the psychosocial factors
significantly contributed to the pregnancy and neonatal outcomes. This study confirms that
biomedical factors significantly contribute to adverse outcomes in low income AA women.
Biomedical factors outweighed psychosocial factors in contributing to adverse pregnancy and
neonatal outcomes in this high-risk population. Early identification and management of
hypertension, diabetes and previous PTB in low income AA women may reduce health disparities
in birth outcomes.

Introduction
Infant mortality rates (IMR) in the US have substantially decreased in the past decade, but
significant disparities continue between African Americans (AA) and Whites, particularly
for AAs living in poverty [1,2]. While the IMR was 15.1 per 1000 live births among AAs
residing in the District of Columbia (DC) in 2000, the rate among Whites in DC was so low
(1.3 per 1000) that it was considered unstable [3]. The Eunice Kennedy Shriver NICHD-DC
Initiative to Reduce Infant Mortality in Minority Populations (DCI), a community-based
cooperative research network of six institutions in Washington, DC, was created to address
the high rate of infant mortality in the District. The phase of the study covered in this report
was initiated in 2001. For the year 2000, the IMR among AAs in DC (15.1 per 1000 live
births) was approximately two and a half times that of the US as a whole (5.7 per1000 live
births) [3].

The major contributors to infant mortality are disorders related to short gestation, preterm
birth (PTB), and low birth weight (LBW) [4], accounting for more than 20% of deaths in
AA infants. This increased risk for PTB and LBW among AA infants is well known but not
well understood. Biomedical factors alone do not appear to account fully for the disparities
in PTB and LBW. Evidence from the literature suggests that behavioral and psychosocial
risks (BPSR) may impact both maternal and infant outcomes [5].

Cigarette smoking during pregnancy adversely impacts many reproductive health outcomes,
including LBW, intrauterine growth restriction, small-for-gestational-age (SGA), PTB, and
stillbirth. Smoking cessation can reduce the risk of these adverse health outcomes [6].
Environmental tobacco smoke exposure (ETSE) lowers birth weight and may be associated
with other negative health outcomes [7].

Studies have shown an association between depression and reproductive outcomes. Orr and
colleagues found that high levels of depressive symptoms are significantly associated with
PTB and/or LBW in low-income AA women [8]. Depression may be a mediator for other
negative health behaviors such as use of tobacco, drugs, or alcohol [9].

Between 3.9% and 8.3% of pregnant women experience intimate partner violence (IPV)
leading to adverse pregnancy outcomes for themselves or their unborn infants [10].
Consequences of IPV include miscarriage, LBW, PTB, and fetal injury [11,12].

In summary, previous research confirms the adverse effects of smoking, ETSE, depression,
and IPV on pregnancy and neonatal outcomes. However, a woman may present with
multiple BPSR [13]. Consequently, intervening on only a single risk factor may be
unsuccessful because other risks may continue as barriers to the desired change or continue
to impact the pregnancy outcomes. Low-income populations may be inconsistently screened
and have difficulty accessing mental health and behavioral interventions in primary care
[14]. Co-location of psychosocial and behavioral interventions in primary care settings may
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increase patient access compared to service provision at separate facilities [15]. Earlier DC
Healthy Outcomes of Pregnancy Expectations (DC-HOPE) reports describe the impact of an
integrated education and counseling intervention on reducing smoking, ETSE, depression
and IPV during pregnancy [16] and postpartum [17]. This report addresses the impact of the
intervention on pregnancy and neonatal outcomes, as well as the contribution of other
existing psychosocial and biomedical risks.

Methods
Participants were recruited at six prenatal care clinics in Washington, DC from July 2001 to
October 2003 and followed until July 2004. IRB approval was secured from participating
institutions and informed consent obtained from participants. Pregnant AA women ages 18
years and above and less than 29 weeks gestation were asked to complete a brief
computerized screening interview (Audio-Computer Assisted Self-Interview: A-CASI) to
assess their eligibility and status with respect to the four psychosocial risk factors: active
smoking, ETSE, depression, and IPV [18].

The A-CASI screening batteries were drawn from previously validated screening measures.
Criteria for smoking risk included having smoked at least a puff of a cigarette within the 6
months before or since becoming pregnant, or any ETSE during pregnancy, as determined
by items adapted from the Smoke-Free Families (SFF) core screening [19]. Depressive
symptoms were screened on A-CASI using the Beck Depression Inventory (BDI)-
FastScreen for Medical Patients, a reduced version of the BDI [20], selected for its 7-item
brevity and applicability to patients in primary medical care. The recall period for the BDI-
FastScreen was the past two weeks. IPV was identified by the Abuse Assessment Screen
(AAS) [21] if a woman reported being the victim of physical or sexual abuse in the previous
year or reported fear of her current partner. Scores on the A-CASI determined a woman's
risk eligibility for the study and which risk components would be addressed should she be
randomized to intervention.

Demographically eligible women reporting smoking, ETSE, depression, or IPV were invited
to participate in the study. Consenting participants who completed a baseline interview were
randomized to the intervention (IG) or usual care (UCG) group using a site- and risk-
specific block randomization design. A target sample size of 1050 participants was selected
in order to allow detection of a 10 to 20% reduction in the psychosocial risk factors, which
was the primary outcome of the study. Testing the effect of the intervention on adverse
pregnancy and neonatal outcomes was a pre-specified secondary objective. A full discussion
of recruitment and retention procedures of the study can be found in a previous report [22].

The intervention, specific to the psychosocial and behavioral risks targeted, was designed to
be delivered in prenatal care clinics. To address smoking and ETSE, elements from the
successful Smoking Cessation or Reduction in Pregnancy Program Treatment (SCRIPT)
trial [23], the transtheoretical model of behavior change, and the “pathways to change” self-
help manual [24] were incorporated. To address depression, a group cognitive–behavioral
therapy treatment developed by Miranda and Munoz [25] was adapted for individual
delivery. A single-visit intervention developed by Parker et al. [26] for women experiencing
IPV was modified to provide ongoing guidance throughout pregnancy.

Intervention sessions were provided at each routine prenatal care visit and were designed to
last 35 to 55 minutes depending on the number of risks being addressed. Eight prenatal
sessions were required to deliver the complete intervention. However, a minimum of 4
sessions was deemed “adequate” on the basis of the amount of material that could be
covered in 4 sessions. Individualized counseling sessions were tailored to the specific risks
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reported by each woman. Session content could include identifying smoking triggers,
developing strategies for mood management, and conducting a danger assessment depending
on individual risks. In each session, the pregnancy advisors and participants developed a
plan for “homework” to reinforce the intervention in the woman's real-life circumstances.
Women in need of other social services were provided with referrals to specific resources. A
single counselor was assigned to each clinic to provide consistency for participating women.
A full description of the intervention service delivery strategy has been reported [27].

The impact of the intervention on pregnancy outcomes and reducing the four risk factors
was assessed via telephone interviews, biomarker assessments, and medical record
abstractions. Telephone interviews were conducted at baseline, during the second and third
trimesters, and postpartum. Measures in the baseline and follow-up battery included
smoking and ETSE abstinence items from the Smoke-Free Families (SFF) core
questionnaires [19]. The 20-item Hopkins Symptom Checklist-Depression Scale (HSCL-D)
[28, 29] and the Conflict Tactics Scale (CTS) [30, 31] were selected to assess baseline and
follow-up levels of depression symptoms and IPV more fully than could be done with the
brief A-CASI screening tools. Saliva cotinine samples were collected paralleling the
telephone interviews. Data on medical risk factors and pregnancy and neonatal outcomes
were abstracted from maternal and infant medical records.

Pregnancy outcomes selected for analysis were pregnancy result (miscarriage, live birth,
perinatal death), preterm labor, Caesarean section (C-section), and sexually transmitted
infection (STI) during pregnancy. Selected neonatal outcomes were PTB (<37 weeks), LBW
(<2,500 grams), VLBW (<1,500 grams), SGA, neonatal intensive care unit (NICU)
admission, and >2 days of hospitalization. In order to conduct an intent-to-treat (ITT)
analysis, which requires that outcomes be known for all subjects, multiple imputation (MI)
was used to estimate missing data, including pregnancy and infant outcomes. Levels of
missing data for each outcome ranged from 12% for pregnancy result to 17% for >2 days of
hospitalization. MI was accomplished using IVEware imputation and variance estimation
software [32]. Continuous variables, including gestational age at birth and birth weight, were
imputed as categorical variables (prematurity and low birth weight, respectively).

Statistical analysis was performed using SAS version 9.1.3 (SAS Institute Inc., Cary, NC).
Standard statistical methods were applied to each of five imputed data sets and the results
were combined (using the MIANALYZE procedure) to produce parameter estimates that
accounted for both between- and within-imputation variance. Women were analyzed
according to their care group assignment at baseline, regardless of actual participation in the
intervention.

Bivariate analyses of the associations between assignment to IG or UCG, and demographic
characteristics, reproductive and medical history variables, and pregnancy and neonatal
outcomes were conducted. SAS's GLM and GENMOD procedures were used for continuous
and categorical variables, respectively.

Logistic regression models were created to predict pregnancy and neonatal outcomes based
on smoking, ETSE, depression and IPV at baseline. Other known demographic and medical
risk factors considered as possible covariates were: maternal age, education, marital status,
employment status, Medicaid enrollment and WIC, drug and alcohol use at baseline,
previous PTB, previous miscarriage/stillbirth, previous live birth, gestational age at baseline,
early prenatal care initiation, diabetes, and hypertension. Backward selection of
demographic and medical control variables was conducted to create parsimonious models
that excluded covariates not significantly associated with the outcomes. The four behavioral
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risk factors and demographic and medical predictors that were significant at the p<0.05 level
were retained in the final models. The LOGISTIC procedure in SAS was used.

Results
A total of 4213 women were invited to participate in the A-CASI screenings. Of these, 649
refused and 651 never completed screening to determine their eligibility. As Figure 1 shows,
2913 women were screened and 1398 were eligible for participation. A total of 1070 women
provided baseline data and consented to participate. The remaining 328 women either
refused to complete the baseline interview (n=17), refused to provide consent (n=207), were
excluded because attempts to re-contact were unsuccessful (n=70), were no longer pregnant
(n=24), or were excluded for other reasons (n=10). Of the 1070 women who completed the
baseline interview, these analyses include the 1025 women who were AA, had singleton
pregnancies, and were still pregnant at the time of the baseline interview. Five hundred and
ten (510) women were randomized to IG and 515 to UCG. The overall retention rate was
93% [22].

Randomization successfully balanced maternal characteristics between the two care groups
(Table 1). There were no significant differences in the baseline characteristics of women
randomized to IG versus UCG. Most women were single, had a high school education or
less, and were receiving Medicaid. Two-thirds had previous live births. There was a high
rate of previous pregnancy loss (33.8%). Six point three percent (6.3%) of women had
gestational diabetes and 4.2% had preexisting diabetes; 3.7% had gestational hypertension
and 6.9% had preexisting hypertension. At baseline, 18.8% of participants reported active
smoking, 44.3% depression, and 31.9% IPV. ETSE was high (72.5%).

Among the 1025 singleton pregnancies included in these analyses were 28 miscarriages, 18
perinatal deaths, 9 voluntary interruptions of pregnancy (VIP), and 970 live births with
neonatal outcomes (Figure 1). Analyses of the preterm labor, miscarriage and live birth
outcomes excluded VIP (N=1016). Analysis of perinatal death excluded VIP and
miscarriages (N=988). Analyses of C-section and all other infant outcomes included only
live births (N=970).

There were no statistically significant differences between women assigned to IG or UCG
with respect to pregnancy and neonatal outcomes (Table 2). Pregnancy outcomes included
STI during pregnancy (32.4%), preterm labor (19.9%), C-section delivery (28.4%), non-live
birth (4.5%) and miscarriage (2.8%). Fourteen point seven percent (14.7%) of neonates were
preterm, 13.6% were LBW, 2.2% were VLBW and 15.1% were SGA. Thirty-nine and one
half percent (39.5%) of infants were hospitalized for longer than 2 days, and 13.9% were
admitted to NICU. Perinatal death rate was 1.8/1000 live births.

Of the 510 women randomized to the intervention group, 258 (51%) attended four or more
intervention sessions during pregnancy and 126 women (25%) did not attend any prenatal
sessions.

Table 3 shows adjusted odds ratios from logistic regression models predicting pregnancy
outcomes based on psychosocial and biomedical risks. IPV (OR=1.41; 95% Confidence
Interval (95%CI): 1.04-1.91) and low maternal education (less than high school) (OR=1.65;
95%CI: 1.21-2.26) were predictive of STI during the pregnancy. For other pregnancy
outcomes, only biomedical factors were significant predictors. Preterm labor was predicted
by previous pregnancy loss (OR=1.57, 95%CI: 1.13-2.19), previous PTB (OR=1.76; 95%CI:
1.12-2.77), and preexisting hypertension (OR=1.90; 95%CI: 1.01-3.59). The odds of C-
section were increased with preexisting diabetes (OR=2.39; 95%CI: 1.22-4.68).
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Table 4 shows the results of logistic regression models predicting neonatal outcomes based
on BPSR. Baseline smoking, ETSE, depression, and IPV were not significant predictors of
neonatal outcomes. Biomedical risks were more likely to be associated with poor neonatal
outcomes. The odds of PTB were higher for women with previous PTB (OR=2.44; 95%CI:
1.52-3.93) and preexisting diabetes (OR=2.37; 95%CI: 1.04-5.41). LBW was increased by
previous PTB (OR=1.76; 95%CI: 1.07-2.89) and gestational hypertension (OR=2.37;
95%CI: 1.08-5.20). The odds of SGA were reduced by early prenatal care initiation
(OR=0.68; 95%CI: 0.47-0.99) yet increased by gestational hypertension (OR=2.41; 95%CI:
1.02-5.71). NICU admission was predicted by preexisting diabetes (OR=3.30; 95%CI:
1.50-7.26). Hospital stay >2 days was increased with primiparous delivery (OR= 1.38;
95%CI: 1.02-1.87), and preexisting diabetes (OR= 2.64; 95%CI: 1.19-5.87).

Discussion
While the BPSR were significantly reduced by the intervention in this RCT [16], we did not
detect an impact on pregnancy and neonatal outcomes. Greater numbers of adverse
outcomes occurred in the UCG compared to the IG, but the differences were not statistically
significant. Only STI was associated with one of the psychosocial risks targeted by the
intervention (IPV). For most pregnancy and neonatal outcomes biomedical risks had the
most impact, particularly diabetes, hypertension and previous PTB.

This report focuses on the relationship of BPSR risk factors to pregnancy and neonatal
outcomes, and the ability of an integrated behavioral intervention to improve these outcomes
in a large sample of African American women. The study differed from most prior clinical
trials in testing the efficacy of an integrated behavioral intervention provided within the
prenatal care setting and designed to reduce specific BPSR, thus improving pregnancy and
neonatal outcomes.

Our findings have four implications for understanding the relationship between the targeted
risks and pregnancy and neonatal outcomes and for designing future studies in this area:

First, positive outcomes occurred more frequently among the intervention participants,
although differences in pregnancy and neonatal outcomes in the IG and UCG were not
statistically significant. Although the intervention was effective in resolving participants';
BPSR risks, as reported previously [16], the lack of significant impact on pregnancy and
neonatal outcomes may have been due to the intent to power the study for risk reduction
rather than the improvement of pregnancy and neonatal outcomes. Findings of previous
studies of prenatal behavioral interventions to improve pregnancy outcomes have been
inconsistent. Success in reducing PTB for AA intervention participants by providing
education and support has been reported [33, 34], but there was no reduction in LBW.
Similar to DC-HOPE, Klerman et al. [35] found that AA women in the intervention group
reduced behavioral risks such as smoking, but without impact on pregnancy outcomes.
Differences in methodology and sample sizes make comparing these studies with the DC-
HOPE intervention difficult.

Second, this study failed to find an effect of active smoking on pregnancy outcomes other
than a slight reduction in birthweight. This fact may relate to a dose-response gradient [36].
The definition of active smoking risk in DC-HOPE included women with low smoking
frequency that may have fallen below the dose necessary for significant impact on
pregnancy. With regard to the effect of ETSE on PTB and SGA, our findings concur with
those from the meta-analysis of Leonardi-Bee et al. [7] that did not demonstrate an effect of
ETSE on gestational age at birth or SGA.
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Third, DC-HOPE failed to find an impact of depression on pregnancy or neonatal outcomes.
This may have been due to the present study defining depression risk by self-reported
symptoms rather than diagnosis of major depressive disorder. Including women with milder
degrees of symptoms may have diluted the effects of depression on pregnancy outcomes.
Other studies that found significant contributions to PTB or LBW for smoking, depression,
or IPV usually considered populations screened for one of these risks individually. Given
that these risks often overlap, other studies that demonstrate the contribution of any of those
single risks may not have controlled for the presence of other risks or cumulative risks that
may have contributed to demonstrated effects.

Fourth, DC-HOPE found the prevalence of medical conditions, including hypertension,
diabetes, and rates of both gestational and preexisting conditions, similar to previous reports
for AA populations [37, 38]. Consistent with our results here, other studies also report
medical factors to outweigh psychosocial and behavioral risks for low birthweight and
preterm delivery in African American women [39].

The DC-HOPE study had a number of limitations. Similar to Klerman et al. [35], this trial
found positive trends for the effect of the intervention on pregnancy outcomes but had
inadequate sample size to detect statistically significant differences. Twelve to 17 percent of
the data for each outcome were missing and were estimated with MI. Between-imputation
variation reflected the uncertainty inherent in predicting unknown values, but might have
limited our ability to detect differences between groups.

A feature of several successful programs was the inclusion of case management, in which a
social services worker directly assisted clients in accessing needed community resources.
The emphasis in DC-HOPE was on empowering women to access resources, rather than rely
on a case manager. Whether including case management would have enhanced outcomes
was beyond the scope of DC-HOPE but is an interesting design for future study.
Additionally, life stresses and limited social support in low income AA women may
continue to impact their health, despite reduction in some specific risks.

In the DC-HOPE study, inconsistent participant attendance at intervention sessions may also
have reduced any impacts on pregnancy and neonatal outcomes. Despite co-location of
intervention sessions with PNC, 25% of women failed to attend any prenatal intervention
sessions. Typically within primary care settings, less than 50% percent of women with
mental health problems pursue recommended mental health services when the services are
not co-located within their primary care settings [40]. In contrast to patients seeking care in
mental health settings, patients in primary care may not acknowledge psychosocial or
behavioral problems and may not want or expect intervention [41]. In such cases, acceptance
of the problem and motivation for treatment may be difficult to achieve. The complicated
lives of these women also resulted in inconsistent prenatal care attendance, making it
difficult to evaluate the relative contribution of intervention response versus prenatal care
intensity.

Many potential psychosocial/behavioral factors affecting pregnancy outcomes were not
addressed by this intervention, including unmet economic needs, low levels of education,
and associated behavioral challenges including alcohol and drug use. The focus on low-
income, urban AA women in this study may mean that findings cannot be generalized to
other populations of pregnant women, but may apply only to urban, low income, pregnant
AA women with BPSR. Because willingness to participate in intervention sessions was
variable, broader supports may be needed to assure that women consistently attend prenatal
care visits and take advantage of ameliorative interventions made available to them in
prenatal care settings.
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In this study, AA women with multiple BPSR experienced high rates of adverse pregnancy
and neonatal outcomes. Efforts to understand adverse birth outcomes of AAs should focus
on risks throughout their lives rather than only those occurring during pregnancy. The high
rates of adverse outcomes in our low-income population suggest that poverty may contribute
to adverse outcomes through mechanisms such as intergenerational health disadvantages or
cumulative stress. Biomedical risks increase adverse birth outcomes in this low income AA
population. Continued efforts to manage hypertension and diabetes should be addressed in
this population to reduce adverse outcomes. In addition to prenatal care, low income AA
women may need a variety of support services, outside of the prenatal setting, to improve
outcomes. To explore the complex interactions of many of these key factors, large national
collaborative studies would likely be needed.
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Figure 1. Profile of Project DC-HOPE Randomized Controlled Trial
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