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Abstract

Objective—To assess the prevalence of intimate partner violence, substance use, and their co-
occurrence during pregnancy and examines their associations with adverse neonatal outcomes.

Study design—Between February 2009 and February 2010, pregnant women receiving
obstetrical care at three urban clinics were screened for intimate partner violence and substance
use between 24-28 weeks gestation. A chart review was conducted upon delivery to assess for
adverse neonatal outcomes of low birth weight (LBW), preterm birth, and small for gestational
age (SGA).

Results—Maternal and neonatal data were collected on 166 mothers and their neonates. Overall,
19% of the sample reported intimate partner violence during their pregnancies. Of the study's
neonates 41% had at least one adverse neonatal outcome. Nearly half of the mothers reported
using at least one substance during pregnancy. Women experiencing intimate partner violence had
a higher prevalence of marijuana use than their non-abused counterparts (p < 0.01). Experiencing
intimate partner violence was associated with a fourfold increase in having a SGA neonate (aOR =
4.00; 95% CI 1.58 — 9.97). Women who reported marijuana use had five times the odds of having
a neonate classified as SGA (aOR =5.16, 95% CI 2.24 — 11.89) or LBW (aOR 5.00; 95% CI 1.98
—12.65).

Conclusions—The prevalence of intimate partner violence during pregnancy and substance use
is high in urban mothers, the risks of which extend to their neonates. Pediatric providers are urged
to routinely screen for both issues and recognize the impact of co-occurrence of these risk factors
on poor neonatal and childhood outcomes.
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Intimate partner violence is a public health issue existing in most countries, occurring across
all demographic, ethnic, cultural and socioeconomic strata. Women of child-bearing age are
at the highest risk for intimate partner violence, and pregnancy may represent a period of

© 2013 Moshy, Inc. All rights reserved.
Corresponding author: Dr. Jeanne L. Alhusen 525 N. Wolfe Street Baltimore, MD 21205 Tel: 443-848-6066 jalhusel@jhu.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

The authors declare no conflicts of interest.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alhusen et al.

Page 2

unique vulnerability to intimate partner violence due to changes in women's physical, social,
emotional, and financial needs. Previous research has reported a wide range of prevalence of
abuse during pregnancy (0.9%-20.1%),1 though the majority of studies have found
prevalence ranging from 3.9% to 8.3%.% 3 Variations in the prevalence of abuse during
pregnancy are in part due to differences in the definition and measurement of intimate
partner violence, study sample characteristics, and potential causal pathways.

Intimate partner violence during pregnancy confers considerable risk to the health of the
woman and her unborn child. Low pregnancy weight gain, anemia, infections, bleeding in
the first and second trimester, preterm labor, high blood pressure, edema, severe nausea,
vomiting or dehydration, urinary tract infection, as well as hospital visits related to such
morbidity are positively correlated with intimate partner violence.? Preterm birth, uterine
rupture, hemorrhage, an infant requiring intensive care unit care, and maternal or fetal death
are also associated with exposure to intimate partner violence during pregnancy.® There is a
significant relationship between intimate partner violence during pregnancy and delivering a
low birth weight (LBW) neonate.*  Meta-analyses of intimate partner violence-pregnancy
studies found women experiencing intimate partner violence during pregnancy were at
increased risk for preterm birth and delivering a LBW neonate.’: 8

There is a substantial impact of intimate partner violence on women's health behaviors
during pregnancy, which, in turn, impact maternal and birth outcomes. Smoking is more
common among abused pregnant women than their non-abused counterparts.® 10 Increased
use of other illicit substances in pregnant women experiencing intimate partner violence also
has been demonstrated.11-13

Research has examined a link between tobacco use and illicit drug use and adverse
pregnancy outcomes, with divergent results. Tobacco use during pregnancy is associated
with an increased risk of LBW, preterm birth and neonates who are small birth size for
gestational age (SGA).14-16 Studies of an association between marijuana use during
pregnancy and adverse neonatal outcomes were inconclusive, with some studies reporting
adverse effects including LBW, preterm birth and SGAL?, and other studies found no
association.18 The divergent findings may be in part due to a wide variation in reported
prevalence of marijuana use as well as varied consideration of potential confounding
variables across studies making comparisons difficult. The preponderance of evidence
supports associations between the use of cocaine, crack cocaine, heroin, methamphetamine
and LBW, preterm birth and SGA.19-22

Little is known regarding the manner in which the co-occurrence of intimate partner
violence and substance use during pregnancy influences the growth rate of the fetus, as well
as SGA is associated with increased rates of coronary heart disease, stroke, non-insulin
dependent diabetes mellitus, adiposity, and metabolic syndrome in later life.23-25

Although limited, extant research has provided support for a relationship between intimate
partner violence and risk of giving birth to a SGA neonate in developing countries.?® Urquia
et al2” examined intimate partner violence during pregnancy and SGA in a Canadian
population-based survey and did not find a relationship, perhaps due in part to the low
reported prevalence of intimate partner violence during pregnancy (3.3%). Yet, experiencing
intimate partner violence was associated with an increased risk of delivering a SGA neonate
after adjusting for income and race/ethnicity in a sample of pregnant women in Vancouver,
British Columbia (aOR 3.06, 95% CI 1.02-9.14), but the relationship did not hold after
additional adjustment for alcohol, drug, or tobacco use.28

The purpose of this study was to examine the influence of intimate partner violence during
pregnancy, tobacco use, and illicit substance use on adverse neonatal outcomes (eg, LBW,
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SGA, preterm birth). By focusing on a group of women who are already at risk for health
disparities in neonatal outcomes, we sought to provide further insight into possible avenues
to address and mitigate any added risk for poor infant outcomes.

This prospective longitudinal study used a convenience sample of pregnant women recruited
from three obstetrical clinics in Baltimore, Maryland. The three clinics were all affiliated
with a major university health care system and served a predominantly low- socioeconomic,
minority, urban population. Eligible participants were at least 16 years of age, spoke English
as their primary language, and were between 24-28 weeks gestation at the time of data
collection. Exclusion criteria included a history of fetal or infant death, use of tocolytic
therapy prior to 28 weeks gestation, or a known chronic medical condition (eg chronic
hypertension, preeclampsia diagnosed before 28 weeks, diabetes mellitus, clotting disorder).
These exclusion criteria were assigned given their known contribution to adverse neonatal
outcomes, 29 30

The study protocol and informed consent received institutional review board approval from
the Johns Hopkins Medical Institutions. Eligible participants were approached about study
participation during their prenatal care appointments. After a complete description of the
study, informed consent was obtained and participants were interviewed in a private space
with only the researcher and the participant present. The survey generally took 30-45
minutes to complete, and all women completed it during the wait-time for their
appointments. Participants were compensated $15 for their participation.

Outcome measures related to neonatal outcomes were extracted from electronic chart review
within 48 hours after delivery. Measures specific to maternal physical health risk factors
(e.g. preeclampsia) were also extracted at this time, in case these developed after the initial
time point of data collection (i.e. between 24-28 weeks gestation).

Of the 174 eligible pregnant women approached to participate, 167 (96%) completed the
survey composed of field-tested instruments. One participant delivered at an outside
hospital, which precluded the ability to obtain accurate birth outcomes. Thus, the final
sample consisted of 166 low-income women and their neonates.

Outcome Variables

Outcomes of interest for this analysis pertained directly to neonatal outcomes which were
obtained through an electronic chart review within 48 hours of delivery. Birth weight
(grams) and gestational age (weeks) were taken directly from the chart. LBW was assigned
if the neonate weighed < 2500 grams, and preterm birth was assigned if the neonate was
born at <37 completed weeks of gestation. Intrauterine growth was then calculated by
relating neonatal birthweight to the gestational age at birth against reference curves. We
used comprehensive reference values of birth weight based on a national sample of over 6
million infants.3! Gestational age was determined by ultrasound dating which was
performed on every participant in the first trimester. An infant was considered SGA if
intrauterine growth was less than 10% of the normal curve for his/her gestational age. The
classifications of LBW, preterm birth, or SGA were not mutually exclusive, but each was
analyzed as an adverse neonatal outcome.

Possible Correlates of Adverse Neonatal Outcomes

Data on sociodemographic variables including age, race, marital status, education and
income were gathered. Total household annual income was dichotomized using the median
of <$10,000 and >$10,000. Additional predictors for adverse neonatal outcomes included
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maternal data specific to the current pregnancy as well as previous pregnancies. These
included parity, number of term births, number of therapeutic and/or spontaneous abortions,
number of live children, and presence of preeclampsia.

Another potentially predictive factor included substance use. Self-reported data was
collected on: (1) cigarette smoking (or tobacco use); (2) marijuana use; and (3) crack
cocaine, cocaine, methamphetamine, and/or heroin use since learning of the current
pregnancy. Responses for each type (tobacco, marijuana, cocaine/methamphetamine/heroin)
were dichotomized as “no use” or “use” during this pregnancy.

Experiencing physical partner violence during pregnancy was the final potential correlate
evaluated for adverse neonatal outcomes. Participants answered the five items of the Abuse
Assessment Screen (AAS).32 Those responding “yes” to the question specifically asking
about abuse “since you've been pregnant”were considered positive for intimate partner
violence during pregnancy.

Data Analyses

Results

All statistical analyses were performed using Stata 11 (StataCorp, College Station, TX).
There were no missing data for this sample. We assessed internal consistency of the AAS
(Cronbach alpha 0.87). Prior to analyses, multicollinearity of potential predictors was
examined using the variance inflation factor (VIF), and tolerance. Results yielded a VIF <5
and tolerance .2 suggesting that multicollinearity was not an issue in the data.33 Chi-square
and t-tests were used to test the bivariate associations between socio-demographic, maternal
health factors during pregnancy, substance use and intimate partner violence variables and
the outcome variables of LBW, preterm birth, and SGA. A series of generalized linear
models were conducted and included variables that had p-values of less than 0.15 in
bivariate analyses or were theoretically relevant. Adjusted odds ratios (AORs) and 95%
confidence intervals (95% CI) were obtained from the logistic regressions. Final models
were selected for best fit based on their Akaike Information Criterion values.

The majority of the women (93%) identified themselves as African American. The average
age was 23.3 years (5.43 SD). One-third of the women (33%) were primagravida. More than
half (54%) of the women were single. Two-thirds (66%) of the participants had less than a
high school diploma or equivalent, only 23% of the sample was employed at least part-time,
and all had some form of health insurance including government subsidized insurance
programs. Seventy-six women (46%) reported an annual income of less than $10,000.

Overall, adverse neonatal outcomes were common for the neonates in this study. There were
68 neonates (41%) who had at least one adverse outcome. LBW occurred in 35 (21%), and
23 (14%) were considered preterm. Forty-nine neonates (30%) were calculated to be SGA.

Maternal substance use varied in prevalence, depending on the type. Nearly half of the
sample (n=81, 49%) reported using at least one substance during pregnancy. Of these
women, 27 (16%) reported tobacco use, 64 (39%) reported marijuana use, and 18 (11%)
reported cocaine, crack cocaine or heroin use during pregnancy.

Of the 166 women included in this analysis, 32 (19%) reported physical abuse during the
current pregnancy. Certain sociodemographics and other predictor variables differed
between abused and non-abused women (Table I).
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Predictors of Adverse Neonatal Outcomes

Parity, number of term births, number of therapeutic and/or spontaneous abortions, and
number of live children were not significantly related to adverse neonatal outcomes in
bivariate analyses. Although thirteen women (7.8%) were diagnosed with preeclampsia, the
presence of it was not statistically significantly related to an increased risk for an adverse
neonatal outcome and did not contribute to the fit of the models.

Table Il shows the risk factors for LBW, preterm birth or SGA in this sample of women and
their neonates. There were no instances of LBW among women with the highest level of
education (at least some college), and therefore, these 11 women were dropped from the
final model. After adjusting for education, income, marital status, and substance use,
experiencing intimate partner violence was associated with over five times increased odds
for any adverse neonatal outcome (aOR 5.34; 95% CI 1.97 — 14.46 ) and specifically, a
fourfold increase in having a SGA neonate (aOR = 4.00; 95% CI 1.58 — 9.97). Smoking was
only predictive of increased risk for a LBW neonate (aOR 3.31; 95% CI 1.15 — 9.53). Those
women who reported marijuana use during their current pregnancy were also at a 6-fold
increased risk of having any adverse outcome and specifically five times the odds of having
a neonate classified as SGA (aOR =5.16, 95% CI 2.24 — 11.89) or LBW (aOR 5.00; 95% ClI
1.98 — 12.65).

Discussion

In this low-income, urban sample, approximately 1 in 5 women reported physical abuse
during their current pregnancies. This prevalence is consistent with the majority of research
conducted among samples at increased risk for intimate partner violence (e.g. low-income,
young, single, urban women).32: 34 The prevalence of adverse neonatal outcomes (ie, LBW,
preterm birth, SGA) was high in this sample, with 41% of study neonates experiencing at
least one adverse outcome, and 21% of neonates classified as LBW. This is particularly
concerning given many of the well-established risk factors for experiencing an adverse
outcome were not evident in this sample (e.g. history of fetal or infant death, hypertension,
diabetes mellitus). In population-based studies, African-American neonates are nearly twice
as likely as their non-Hispanic White counterparts to be LBW (13.7% vs. 7.2%).3° The
prevalence of LBW in this sample was even higher though this sample was all low-income.
This finding underscores the importance of further research on the most influential factors
mediating the relationship between poverty and adverse pregnancy outcomes.

Substance use in pregnancy was associated with an increased risk of an adverse neonatal
outcome. Consistent with other studies, tobacco use was associated with an increased risk of
having a LBW neonate,1’ but was not associated with SGA in this study. Studies reporting
associations between tobacco use and SGA have had larger sample sizes, a higher
prevalence of tobacco use than noted in this sample, and data on time points in pregnancy
when tobacco use occurred and levels of tobacco exposure.14-16 Marijuana use was
associated with an increased risk of having a neonate classified as either LBW or SGA, a
finding consistent with recent research examining marijuana use and pregnancy outcomes.’
Although our results suggest significant associations between marijuana use and LBW and
SGA, uncontrolled confounding variables also may be contributing to these associations. For
example, over 20% of women who reported marijuana use also reported tobacco use. Even
though we adjusted for tobacco use in the multivariate analyses, we were not able to stratify
the analysis due to limited numbers. Furthermore, urine screens for other illicit substances
may have yielded a higher prevalence of use of other drugs (ie, crack, heroin,
methamphetamines), as noted in several studies examining reliability of self-reported
substance use during pregnancy.1’- 36 Nonetheless, our findings show a high prevalence of
marijuana use during pregnancy and highlight the importance of health care providers
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discussing the detrimental effects of marijuana use during pregnancy on maternal health,
fetal growth, and neonatal outcomes. Although we relied on self-report measures, the
women disclosed a fairly high rate of substance abuse. It may be that screening in a non-
judgmental, supportive manner may facilitate disclosure. Furthermore, pediatric health
providers are urged to support public health policies and approaches that emphasize
education, treatment, and the provision of supportive services to substance-using pregnant
women and new mothers.

Sixty-three percent of women experiencing intimate partner violence during pregnancy
reported using marijuana during pregnancy, a significantly higher percentage than among
non-abused women (p<0.01). Growing evidence supports substance abuse as both a risk
factor and outcome associated with intimate partner violence3’: 38 and the co-occurrence
disproportionately affects low-income women.3% 40 The high prevalence of marijuana use
noted among our participants may be related to women's attempts to self-medicate the
physical and psychological pains of abuse during pregnancy. Given the links between
intimate partner violence, substance use, and poor child health, our findings underscore the
importance of screening for both issues during pediatric well-child visits in a nonjudgmental
manner. There is overlap between intimate partner violence and childhood maltreatment;
estimates ranging from 33% to 77%.41 In response, the American Academy of Pediatrics has
urged pediatricians to routinely screen for intimate partner violence as a way to prevent
child abuse.*2 The role of the pediatric provider is particularly salient for these women given
their frequent contact. Abused women are more likely to seek health care for their infants
than non-abused women.#3 Thus, it is imperative that providers are equipped to offer the
support and resources for intimate partner violence and its’ negative sequelae on both
women and children.44

A central finding of our research was the independent risk that intimate partner violence
during pregnancy confers on an increased risk of delivering a SGA neonate, even after
controlling for substance use. This may be related to the alterations in an abused mother's
hypothalamic-pituitary-adrenal (HPA) axis related to the stress of abuse. Although the
causes of SGA are not well understood, our understanding of potential mechanisms is
expanding, largely due to animal research. Animal studies have shown that maternal
exposure to stress during the perinatal period causes an increased sensitivity to induced HPA
hormone secretion in the mother as well as in the offspring.#> Higher circulating levels of
maternal hypothalamic, pituitary, and placental hormones, including corticotrophin-
releasing hormone (CRH), could activate labor as well as decrease utero-placental perfusion
due to vasoconstriction in response to HPA activation.*6

Although nascent, research has demonstrated that women experiencing intimate partner
violence during pregnancy exhibit neuroendocrine changes similar to those seen in animal
studies. Valladares et al?6 found Nicaraguan women experiencing intimate partner violence
during pregnancy had higher cortisol levels which, in turn, were associated with both
decreased gestational age and reduced birth weight at delivery. Other studies have identified
associations between “stress” hormones (i.e., cortisol and ACTH) and preterm labor or
elevated levels of CRH, though these studies did not measure intimate partner violence as a
source of stress.47-49 Further research on the neuroendocrine changes in pregnant women
experiencing intimate partner violence is necessary to understand better the links between
HPA activation, decreased utero-placental perfusion, and SGA. This is particularly germane
given mounting research demonstrating the associations between being SGA at birth and
having elevated risks for chronic diseases later in life.23: 24,50

The present study has several limitations. First, the study's focus was on abuse during the
current pregnancy using one measure. A more comprehensive abuse history, including
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frequency and severity, might lead to an enhanced understanding of the associations
between intimate partner violence and adverse neonatal outcomes. Second, substance use
during pregnancy was assessed via self-report, which may have attenuated the prevalence.
Also, an enhanced assessment of substance use including lifetime use and frequency might
assist in explaining the associations evident in this sample. Additionally, we were unable to
assess the independent risk that maternal depression has on adverse birth outcomes. We
assessed for maternal depression in our survey using the Edinburgh Postnatal Depression
Scale;51 however, all but one of the women experiencing intimate partner violence during
pregnancy in our sample also exceeded the cutoff for depressive symptomatology. This lack
of variation prohibited our assessment of maternal depression on LBW, SGA, and preterm
birth. A larger, more diverse sample in future research might provide enough dispersion to
assess depression's role, independent of experiencing intimate partner violence. Finally,
study findings are based on a convenience sample; thus, results can only be generalized to
this sample. However, our findings support the need for an expanded study within and
across racial and economic groups.

In conclusion, our data support the growing body of literature that demonstrates an
association between intimate partner violence and adverse neonatal outcomes. The crucial
finding of increased odds for an SGA neonate if a mother is abused during pregnancy needs
further research. The cooccurrence of intimate partner violence and substance use and their
contribution to adverse neonatal outcomes underscores the importance of appropriate
screening and intervention for these vulnerable women and children. Early recognition and
intervention is essential if we are going to make progress in reducing disparities in birth
outcomes and long-term health outcomes for these neonates.
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LBW Low birth weight

SGA Small birth size for gestational age
References

1. Gazmararian JA, Lazorick S, Spitz AM, Ballard TJ, Saltzman LE, Marks JS. Prevalence of violence
against pregnant women. JAMA.. 1996; 275:1915-20. [PubMed: 8648873]

2. Martin SL, Mackie L, Kupper LL, Buescher PA, Moracco KE. Physical abuse of women before,
during, and after pregnancy. JAMA. 2001; 285:1581-84. [PubMed: 11268265]

3. Saltzman LE, Johnson CH, Gilbert BC, Goodwin MM. Physical abuse around the time of
pregnancy: an examination of prevalence and risk factors in 16 states. Matern Child Health J. 2003;
7:31-43. [PubMed: 12710798]

4. Silverman JG, Decker MR, Reed E, Raj A. Intimate partner violence around the time of pregnancy:
association with breastfeeding behavior. J Womens Health (Larchmt). 2006; 15:934-40. [PubMed:
17087617]

5. El Kady D, Gilbert WM, Xing G, Smith LH. Maternal and neonatal outcomes of assaults during
pregnancy. Obstet Gynecol. 2005; 105:357-63. [PubMed: 15684165]

6. Kiely M, EI-Mohandes AA, Gantz MG, Chowdhury D, Thornberry JS, El-Khorazaty MN.
Understanding the association of biomedical, psychosocial and behavioral risks with adverse

J Pediatr. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alhusen et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 8

pregnancy outcomes among African-Americans in Washington, DC. Matern Child Health J. 2011,
15(Suppl 1):S85-95. [PubMed: 21785892]

. Murphy CC, Schei B, Myhr TL, Du Mont J. Abuse: a risk factor for low birth weight? A systematic

review and meta-analysis. CMAJ. 2001; 164:1567-72. [PubMed: 11402794]

. Shah PS, Shah J, Knowledge Synthesis Group on Determinants of Preterm/LBW Births. Maternal

exposure to domestic violence and pregnancy and birth outcomes: a systematic review and meta-
analyses. J Womens Health (Larchmt). 2010; 19:2017-31. [PubMed: 20919921]

. Anderson BA, Marshak HH, Hebbeler DL. Identifying intimate partner violence at entry to prenatal

care: clustering routine clinical information. J Midwifery Womens Health. 2002; 47:353-59.
[PubMed: 12361347]
Bailey BA, Daugherty RA. Intimate partner violence during pregnancy: incidence and associated
health behaviors in a rural population. Matern Child Health J. 2007; 11:495-503. [PubMed:
17323125]

Dunn LL, Oths KS. Prenatal predictors of intimate partner abuse. J Obstet Gynecol Neonatal Nurs.
2004; 33:54-63.

Kearney MH, Munro BH, Kelly U, Hawkins JW. Health behaviors as mediators for the effect of
partner abuse on infant birth weight. Nurs Res. 2004; 53:36-45. [PubMed: 14726775]

Martin SL, Beaumont JL, Kupper LL. Substance use before and during pregnancy: links to
intimate partner violence. Am J Drug Alcohol Abuse. 2003; 29:599-617. [PubMed: 14510043]

Bernstein IM, Mongeon JA, Badger GJ, Solomon L, Heil SH, Higgins ST. Maternal smoking and
its association with birth weight. Obstet Gynecol. 2005; 106:986-91. [PubMed: 16260516]

Delpisheh A, Attia E, Drammond S, Brabin BJ. Adolescent smoking in pregnancy and birth
outcomes. Eur J Public Health. 2006; 16:168-72. [PubMed: 16303866]

Nabet C, Ancel PY, Burguet A, Kaminski M. Smoking during pregnancy and preterm birth
according to obstetric history: French national perinatal surveys. Paediatr Perinat Epidemiol. 2005;
19:88-96. [PubMed: 15787882]

Hayatbakhsh MR, Flenady VJ, Gibbons KS, Kingsbury AM, Hurrion E, Mamun AA, et al. Birth
outcomes associated with cannabis use before and during pregnancy. Pediatr Res. 2012; 71:215-
19. [PubMed: 22258135]

Fergusson DM, Horwood LJ, Northstone K, ALSPAC Study Team. Avon Longitudinal Study of
Pregnancy and Childhood. Maternal use of cannabis and pregnancy outcome. BJOG. 2002;
109:21-27. [PubMed: 11843371]

Bhuvaneswar CG, Chang G, Epstein LA, Stern TA. Cocaine and opioid use during pregnancy:
prevalence and management. Prim Care Companion J Clin Psychiatry. 2008; 10:59-65. [PubMed:
18311423]

Minozzi S, Amato L, Vecchi S, Davoli M. Maintenance agonist treatments for opiate dependent
pregnant women. Cochrane Database Syst Rev. 2008; (2):CD006318. [PubMed: 18425946]

Nguyen D, Smith LM, Lagasse LL, Derauf C, Grant P, Shah R, et al. Intrauterine growth of infants
exposed to prenatal methamphetamine: results from the infant development, environment, and
lifestyle study. J Pediatr. 2010; 157:337-39. [PubMed: 20570284]

Singer LT, Salvator A, Arendt R, Minnes S, Farkas K, Kliegman R. Effects of cocaine/polydrug
exposure and maternal psychological distress on infant birth outcomes. Neurotoxicol Teratol.
2002; 24:127-35. [PubMed: 11943500]

Barker DJ. Adult consequences of fetal growth restriction. Clin Obstet Gynecol. 2006; 49:270-83.
[PubMed: 16721106]

Barker DJ, Eriksson JG, Forsen T, Osmond C. Fetal origins of adult disease: strength of effects and
biological basis. Int J Epidemiol. 2002; 31:1235-39. [PubMed: 12540728]

Bonamy AK, Parikh NI, Cnattingius S, Ludvigsson JF, Ingelsson E. Birth characteristics and
subsequent risks of maternal cardiovascular disease: effects of gestational age and fetal growth.
Circulation. 2011; 124:2839-46. [PubMed: 22124377]

Valladares E, Pena R, Ellsberg M, Persson LA, Hogberg U. Neuroendocrine response to violence
during pregnancy--impact on duration of pregnancy and fetal growth. Acta Obstet Gynecol Scand.
2009; 88:818-23. [PubMed: 19479450]

J Pediatr. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alhusen et al.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 9

Urquia ML, O'Campo PJ, Heaman M, Janssen PA, Thiessen KR. Experiences of violence before
and during pregnancy and adverse pregnancy outcomes: an analysis of the Canadian Maternity
Experiences Survey. BMC Pregnancy Childbirth. 2011; 11:42. [PubMed: 21649909]

Cran, Janssen PA, Holt VL, Sugg NK, Emanuel I, Critchlow CM, Henderson AD. Intimate partner
violence and adverse pregnancy outcomes: a population-based study. Am J Obstet Gynecol. 2003;
188:1341-47. [PubMed: 12748509]

Institute of Medicine. Reaching Infants. National Academy Press; Washington, D.C.: 1988.
Prenatal Care: Reaching Mothers..

Martin JA, Kung HC, Mathews TJ, Hoyert DL, Strobino DM, Guyer B, et al. Annual summary of
vital statistics: 2006. Pediatrics. 2008; 121:788-801. [PubMed: 18381544]

Oken E, Kleinman KP, Rich-Edwards J, Gillman MW. A nearly continuous measure of birth
weight for gestational age using a United States national reference. BMC Pediatr. 2003; 3:6.
[PubMed: 12848901]

McFarlane J, Parker B, Soeken K, Bullock L. Assessing for abuse during pregnancy. Severity and
frequency of injuries and associated entry into prenatal care. JAMA. 1992; 267:3176-78.
[PubMed: 1593739]

Craney TA, Surles JG. Model-dependent variance inflation factor cutoff values. Quality
Engineering. 2002; 14:391-403.

Coker AL, Sanderson M, Dong B. Partner violence during pregnancy and risk of adverse
pregnancy outcomes. Paediatr Perinat Epidemiol. 2004; 18:260-69. [PubMed: 15255879]
Mathews TJ, Minino AM, Osterman MJ, Strobino DM, Guyer B. Annual summary of vital
statistics: 2008. Pediatrics. 2011; 127:146-57. [PubMed: 21173001]

Lester BM, EISohly M, Wright LL, Smeriglio VL, Verter J, Bauer CR, et al. The Maternal
Lifestyle Study: drug use by meconium toxicology and maternal self-report. Pediatrics. 2001;
107:309-17. [PubMed: 11158464]

Caetano R, McGrath C, Ramisetty-Mikler S, Field CA. Drinking, alcohol problems and the five-
year recurrence and incidence of male to female and female to male partner violence. Alcohol Clin
Exp Res. 2005; 29:98-106. [PubMed: 15654298]

El-Bassel N, Gilbert L, Wu E, Go H, Hill J. Relationship between drug abuse and intimate partner
violence: a longitudinal study among women receiving methadone. Am J Public Health. 2005;
95:465-70. [PubMed: 15727978]

Gennaro S. Overview of current state of research on pregnancy outcomes in minority populations.
Am J Obstet Gynecol. 2005; 192:S3-10. [PubMed: 15891709]

Gilbert L, El-Bassel N, Chang M, Wu E, Roy L. Substance use and partner violence among urban
women seeking emergency care. Psychol Addict Behav. 2012; 26:226-35. [PubMed: 22023020]
Appel A, Holden G. The co-occurrence of spouse and physical child abuse: a review and appraisal.
Journal of Family Psychology. 1998; 12:578-99.

Bair-Merritt MH, Crowne SS, Burrell L, Caldera D, Cheng TL, Duggan AK. Impact of intimate
partner violence on children's well-child care and medical home. Pediatrics. 2008; 121:e473-80.
[PubMed: 18310168]

Ellis KK, Chang C, Bhandari S, Ball K, Geden E, Everett KD, et al. Rural mothers experiencing
the stress of intimate partner violence or not: their newborn health concerns. J Midwifery Womens
Health. 2008; 53:556-62. [PubMed: 18984512]

Dubowitz H, Prescott L, Feigelman S, Lane W, Kim J. Screening for intimate partner violence in a
pediatric primary care clinic. Pediatrics. 2008; 121:85-91. [PubMed: 18166548]

Takahashi LK, Turner JG, Kalin NH. Prolonged stress-induced elevation in plasma corticosterone
during pregnancy in the rat: implications for prenatal stress studies. Psychoneuroendocrinology.
1998; 23:571-81. [PubMed: 9802128]

Kalantaridou SN, Zoumakis E, Makrigiannakis A, Lavasidis LG, Vrekoussis T, Chrousos GP.
Corticotropin-releasing hormone, stress and human reproduction: an update. J Reprod Immunol.
2010; 85:33-39. [PubMed: 20412987]

Makrigiannakis A, Semmler M, Briese V, Eckerle H, Minas V, Mylonas I, et al. Maternal serum
corticotropin-releasing hormone and ACTH levels as predictive markers of premature labor. Int J
Gynaecol Obstet. 2007; 97:115-19. [PubMed: 17368647]

J Pediatr. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Alhusen et al.

48.

49.

50.

51.

Page 10

Sandman CA, Glynn L, Schetter CD, Wadhwa P, Garite T, Chicz-DeMet A, et al. Elevated
maternal cortisol early in pregnancy predicts third trimester levels of placental corticotropin
releasing hormone (CRH): priming the placental clock. Peptides. 2006; 27:1457-63. [PubMed:
16309788]

Wadhwa PD, Garite TJ, Porto M, Glynn L, Chicz-DeMet A, Dunkel-Schetter C, et al. Placental
corticotropin-releasing hormone (CRH), spontaneous preterm birth, and fetal growth restriction: a
prospective investigation. Am J Obstet Gynecol. 2004; 191:1063-69. [PubMed: 15507922]
Barker DJP, Hales CN, Fall CHD, Osmond C, Phipps K, Clark PMS. Type 2 (non-insulin-
dependent) diabetes mellitus, hypertension and hyperlipidemia (Syndrome X): Relation to reduced
fetal growth. Diabetologia. 1993; 36:62-67. [PubMed: 8436255]

Cox J, Holden J, Sagovsky R. Detection of postnatal depression- Development of the 10-item
Edinburgh Postnatal Depression Scale. British Journal of Psychiatry. 1987; 150:782-86. [PubMed:
3651732]

J Pediatr. Author manuscript; available in PMC 2014 August 01.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Alhusen et al.

Table 1

Socio-demographics characteristics of abused and non-abused women

Page 11

IPV negative 134 (81%)

IPV positive 32 (19%)

T-test/Chi-squar e/Fischer's exact
test p-value

Age, mean (SD)

Race, n (%)
African-American
White Non-Hispanic
Other

Education Level, n (%)
<High School (HS)
HS grad/GED
>HS

Marital Status, n (%)
Single
Partnered/Married
Other

Annual Income
<10,000 USD
>10,001 USD

Smoking, n (%)

Marijuana, n (%)

Cocaine/Crack/Heroin/Methamphetamines, n (%)

23.16 (5.26)

125 (93)
7(5)
22)

84 (63)
40 (30)
10 (7)

66 (49)
67 (50)
1(1)

53 (40)
81 (60)
23(17)
44 (33)
13 (10)

23.94 (6.15)

30 (94)
2(6)
0(0)

26 (81)
5 (16)
1(3)

24 (75)
6 (19)
2(6)

23 (72)
9(28)
4(13)
20 (63)
5 (16)

0.47

0.80

<0.01

<0.01

0.52
<0.01
0.33

J Pediatr. Author manuscript; available in PMC 2014 August 01.



Alhusen et al. Page 12

Table 2

Factors influencing adverse neonatal outcomes in a convenience sample of women at three urban OB/GYN
clinics

Adverse Birth Outcome (M ultivariate L ogistic Regression)

Any (n=166) AdjOR, SGA (n=166) AdjOR, PTB (n=166) AdjOR,
* * *

LBW (n=155 ) AdjOR,
*

1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

95% ClI 95% CI 95% CI 95% CI
Education
No HS diploma (ref) (ref) (ref) (ref)
HS diploma 1.17 (0.46 — 2.99) 1.17 (0.44 - 3.13) 0.38 (0.11 - 1.33) 0.52 (0.13 - 2.02)

At least some college

Annual Income
<10,000
>10,001

Marital status

0.52 (0.07 - 3.67)

(ref)
0.77 (0.35-1.69)

(ref)

0.34 (0.03-4.11)

(ref)
0.63 (0.28 — 1.44)

(ref)

A

(ref)
1.03 (0.42 - 2.50)

(ref)

0.76 (0.08 — 7.57)

(ref)
0.75 (0.27 - 2.07)

(ref)

Single 1.72 (0.79 - 3.74) 1.70 (0.76 — 3.82) 1.07 (0.44 — 2.64) 1.58 (0.59 — 4.19)
Other

IPV Exposure (ref) (ref) (ref) (ref)
No 5.34 (1.97 — 14.46) 4.00 (1.58-9.97) 2.21(0.82-5.95) 2.15 (0.74 - 6.24)
Yes

Smoking (ref) (ref) (ref) (ref)
No 1.72 (0.64 — 4.66) 0.91 (0.31-2.62) 3.31(1.15-9.53) 1.35 (0.42 - 4.36)
Yes

Marijuana Use
No
Yes

Cocaine/Crack/Heroin Use

No
Yes

(ref)
5.94 (2.62 — 13.46)

(ref)
1.32(0.39 - 4.45)

(ref)
5.16 (2.24—11.89)

(ref)
0.69 (0.21 - 2.25)

*
AdjOR = Adjusted Odds Ratios; 95% CI = 95% Confidence Intervals

N
11 observations (highest education category) dropped because no instances of LBW in highest education category

(ref)
5.00 (1.98 — 12.65)

(ref)
0.90 (0.28 - 2.88)
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(ref)
1.93 (0.71-5.26)

(ref)
1.67 (0.74 - 5.87)



