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Abstract
This study investigated the prospective association between prenatal methamphetamine (MA)
exposure and child behavioral problems at 5 years while also examining the home environment at
30 months and several primary caregiver (PC) risk factors. Participants were 97 MA-exposed and
117 comparison children and their PCs enrolled in the Infant Development, Environment and
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Lifestyle Study. Hypotheses were that child behaviors would be adversely impacted by (a)
prenatal MA exposure, (b) home environments that provided less developmental stimulation and
emotional responsiveness to the child, and (c) the presence of PC psychological symptoms and
other risk factors. Prenatal MA exposure was associated with child externalizing behavioral
problems at 5 years. Home environments that were more conducive to meeting children’s
developmental and emotional needs were associated with fewer internalizing and externalizing
behavioral problems. Independent of prenatal MA exposure, PC parenting stress and
psychological symptoms were associated with increased child behavioral problems. Findings
suggest prenatal MA exposure may contribute to externalizing behavioral problems in early
childhood and the importance of considering possible vulnerabilities related to prenatal MA
exposure in the context of the child’s caregiving environment.
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infants; children; pregnant women; methamphetamine use; prenatal substance exposure; primary
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Recent evidence suggests that methamphetamine (MA) use is increasing in the United States
after a short period of decline (Carnevale, 2011). In 2009, 12.8 million individuals aged 12
and older reported using MA at least once in their lifetime, and past-year prevalence
increased 37% from 2008 to 2009 (Substance Abuse & Mental Health Services
Administration, 2010a). Drug treatment admissions related to MA rose from 1998 to 2005
and then declined slightly through 2008 (Substance Abuse & Mental Health Services
Administration, 2010b). Among pregnant women admitted to a drug treatment facility in the
United States, the proportion with a MA problem increased dramatically from 8% in 1994 to
24% in 2006 (Terplan, Smith, & Kozloski, 2009).

Several studies have clearly documented that prenatal exposure to illicit drugs, including
MA, places children at risk for developmental, medical, psychological, and behavioral
problems (Huestis & Choo, 2002; Keegan, Parva, Finnegan, Gerson, & Belden, 2010; Lester
& Lagasse, 2010). One of the earliest studies of children prenatally exposed to amphetamine
was conducted in Sweden by Billing, Eriksson, Steneroth, and Zetterstrom (1988), who
assessed children longitudinally from birth to 14 years of age. Only 22% of the sample
consistently remained with their biological mothers (Cernerud, Eriksson, Jonsson, Steneroth,
& Zetterstrom, 1996). At age 8, children exposed to amphetamines throughout the
pregnancy exhibited more aggressive behaviors and had poorer peer relationships than the
children whose prenatal exposure was limited to the early pregnancy (Billing, Eriksson,
Jonsson, Steneroth, & Zetterstrom, 1994). This study, however, had no formal control group
and did not account for exposures to other drugs of abuse.

There is a growing body of evidence from the ongoing Infant Development, Environment,
and Lifestyle (IDEAL) Study that children who have been prenatally exposed to MA exhibit
restricted fetal growth (Nguyen et al., 2010; Smith et al., 2006), as well as poor quality of
movement, low arousal, and increased stress signs in the newborn period (LaGasse et al.,
2011; Smith et al., 2008). MA-exposed children also were more likely to have a decreased
length trajectory from birth to 3 years (Zabaneh et al., 2011) and poor grasping ability at
ages 1 and 3 years (Smith et al., 2011). Related to this study, MA-exposed children showed
significantly higher scores on syndrome scales on the Child Behavior Checklist (CBCL) at 3
and 5 years, including emotional reactivity, anxiety and depression, and withdrawal, with
more attention-deficit hyperactivity disorder issues and externalizing behaviors at 5, but not
at 3 (LaGasse et al., 2012). Important to note is that two key covariates, primary caregiver
(PC) psychological symptoms and poorer quality home, reliably predicted all or most of the
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syndrome scales in this study. Maternal perceptions of child behavioral problems did not
differ between mothers with continuous custody of their children from birth to 3 years who
had used MA during pregnancy and mothers in the comparison group (Liles et al., 2012).
Mothers who had used MA during pregnancy, however, reported more parenting stress and
depressive symptoms.

Prenatal Substance Exposure and Associated Risk Factors
The adverse childhood outcomes seen in children prenatally exposed to alcohol, tobacco,
and illicit drugs may be a function of both drug exposure and environmental circumstances
(Wouldes, LaGasse, Sheridan, & Lester, 2004). The caregiving environment and the quality
of the early parent–child relationship are extremely important influences on developmental
outcomes. A follow-up study of maternal mental health, substance use, and exposure to
emotional abuse at 12 months predicted adverse child behavioral outcomes at 36 months
(Whitaker, Orzol, & Kahn, 2006).

Coexisting substance abuse and psychiatric disorders, such as major depression, can
interfere with competent parenting capacities (Hans, 1999), which can in turn adversely
impact child behavior. Psychiatric disorders are prevalent among MA-using pregnant
women and have been reported to be even more common than among women who use other
drugs such as cocaine, marijuana, opiates, tobacco, or alcohol (Oei, Abdel- Latif, Clark,
Craig, & Lui, 2010). The multiple risk factors associated with prenatal substance exposure
have the potential to compromise child and caregiver well-being through both direct and
indirect experiences. Parents play a pivotal role in organizing the child’s experiences,
regulating affect and behavior and serving as models for behavior (Davies, 2011). Between
the ages of 2 and 3, the child’s developing sense of self more fully emerges along with rapid
advancements in cognitive and social development. The foundations for learning, social, and
behavioral trajectories are laid. The primary caregivers’ functions expand as they need to
understand and adjust to their children’s shifting developmental and emotional needs during
this time of dramatic change.

Concerns about the parenting abilities of perinatal substance users and the safety and well-
being of their infants contribute to substance-exposed newborns being removed from
maternal care either immediately after birth or during their early years (Hans, 2002). The
disruptions in relationships, home environments that lack developmental stimulation, and
ongoing use of drugs of abuse that can co-occur with perinatal MA use could have an
adverse impact on the child independent of prenatal exposure. An examination of the
contexts in which a child is being raised, including the quality of parental care, is an
important component of understanding the effects of prenatal substance exposure on child
behavioral outcomes (Hans, 2002).

In addition to concerns about the caregiving environment and parenting practices, maternal
drug use is in general associated with a number of adverse environmental risk factors,
including domestic violence (Najavits, Sonn, Walsh, & Weiss, 2004; Sullivan & Holt, 2008)
and other forms of abuse and violence (Cohen et al., 2003), maternal childhood trauma
(Medrano, Zule, Hatch, & Desmond, 1999), psychiatric disorders, and limited social support
(Carta et al., 2001; Suchman, McMahon, Slade, & Luthar, 2005). Psychosocial adversities
identified among MA-using pregnant women include homelessness (Oei et al., 2010),
substance-using family and friends, and involvement in the legal system (Derauf et al.,
2007; Oei et al., 2010).

Given the multiple spheres of influence on child development outcomes, this study
investigated several potential psychosocial predictors of increased behavioral problems at
age 5. To distinguish deviant and nondeviant scores, we used the borderline clinical range as
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the cut point for externalizing, internalizing, and total behavioral problems. We
hypothesized that child behaviors at age 5 would be adversely impacted by (a) prenatal MA
exposure, (b) home environments that provided less developmental stimulation and
emotional responsiveness to the child, and (c) the presence of PC psychological symptoms
and other risk factors. As many MA-exposed children were not living with their biological
mothers, unlike nearly all comparison children, we report PC and environmental
characteristics and behavioral problems related to living situation.

Method
The Infant Development, Environment, and Lifestyle Study

The IDEAL Study is a multisite, longitudinal study investigating the effects of prenatal MA
exposure on child developmental outcomes. Detailed recruitment methods have been
reported previously (Arria et al., 2006). In brief, between September 2002 and November
2004, women who delivered at seven hospitals in four geographically diverse locations,
Honolulu, Hawaii, Los Angeles, California, Tulsa, Oklahoma, and Des Moines, Iowa, were
approached and screened for eligibility.

The Institutional Review Board at each site gave approval for the study. A federal
Certificate of Confidentiality that superseded mandatory reporting for illicit substances was
obtained for the project and ensured that information pertaining to maternal drug use could
be kept confidential. The certificate was explained to the mother during recruitment and the
informed consent process, including the condition that it did not exclude reporting of
evidence of child abuse or neglect. Informed consent was obtained from all study
participants who were fully informed of their rights and what participation in the study
would entail. Maternal exclusion criteria were as follows: non-English speaking, younger
than 18, use of opiates, lysergic acid diethylamide, phencyclidine, or cocaine only during the
pregnancy, institutionalized for emotional disorders, low cognitive functioning, or current or
history of psychosis. Infant exclusion criteria were as follows: critical illness and unlikely to
survive, multiple gestation, life-threatening congenital anomaly, chromosomal abnormality
associated with mental or neurological deficiency, overt clinical evidence of an intrauterine
infection, or a sibling previously enrolled in the study. Epidemiology at the time of
recruitment indicated that many users of MA also used cocaine. Thus, we allowed cocaine in
the exposed group but not in the comparison group. All consented mothers were interviewed
after delivery to obtain information about their pregnancy, demographics, and prenatal drug
use. Meconium was collected from each infant and analyzed for drug metabolites.

Infants were included in the exposed group based on either maternal self-report of MA use
during pregnancy or a positive meconium screen, or both, and gas chromatography or mass
spectroscopy confirmation. Infants were included in the comparison or non-MA-exposed
group if there was maternal denial confirmed by a negative meconium screen for MA. MA-
exposed infants and mothers (n = 204) were matched to comparison infant–mother pairs (n =
208) based on maternal race, birth-weight category (<1500 g, 1500–2500 g, >2500 g),
insurance (private vs. public), and education (high school education completed vs. not
completed). Maternal use of alcohol, tobacco, and marijuana during pregnancy was
considered as background variables in both the MA-exposed and comparison groups.

Study assessments were conducted when infants were 1, 12, 24, 30, and 36 months and 5
years. Interviewers were trained and certified in the administration of standardized and
semistructured questionnaires, which were conducted in face-to-face interviews with the
child’s PC.
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Participants
For this study, participants were selected from the larger IDEAL sample based on the
criteria of a completed CBCL (Achenbach & Rescorla, 2000) at 5 years, a completed Infant–
Toddler Home Observation for Measurement of the Environment (HOME; Caldwell &
Bradley, 2001) at 30 months, a completed set of questionnaires at 36 months, and the same
PC at the 30- and 36-month assessments (N = 214). A PC was defined as the person living
with the child who assumed major parenting responsibilities such as feeding, bathing,
dressing, soothing, and disciplining the child. Figure 1 is a flowchart of the number of study
participants from the overall IDEAL sample excluded from this study.

Maternal and neonatal characteristics were examined for significant differences between
included (n = 214) and excluded (n = 198) participants (Table 1). The only group difference
was that excluded dyads had more prenatal tobacco use (p = .026). There were no other
differences in the baseline and demographic characteristics between these two groups.

Measurements
Child behavior—At 5 years, the CBCL for ages 1½ to 5 (Achenbach & Rescorla, 2000)
was administered to the child’s PC. This is a 113-item rating scale that measures child
social, emotional, and behavioral problems. The summary scores include three broad-band
scales: internalizing, externalizing, and total behavioral problems. Higher scores are
indicative of more behavioral problems. For our analysis, we applied the clinical cut points
described by Achenbach and Rescorla (2000). T scores of 60 or higher on the internalizing,
externalizing, and total problem scales combine the borderline and clinically significant
ranges.

Home environment—At 30 months, the Infant–Toddler HOME (Caldwell & Bradley,
2001) was conducted in the child’s home. The Infant–Toddler HOME measures the
emotional and developmental support provided to the child, parent–child interactions, and
events that typically occur in the family. The HOME is administered through a combination
of observation and semistructured interview. The 45 items that comprise the Infant–Toddler
HOME are scored using a binary system that indicates whether specific attributes of the
home environment are present and, if so, how often. The overall summary score for the total
quality of home is used in this study. Higher scores are indicative of home environments that
provide the child with experiences that promote positive developmental outcomes. The
HOME has strong validity and reliability and is widely used in assessing the environment
parents create for their infants. At 36 months, the following four questionnaires were
administered to primary caregivers.

Demographic measures—The Lifestyle Interview (LI) is a semistructured questionnaire
developed for use in longitudinal studies on prenatal substance exposure and child
developmental outcomes (Arria et al., 2006). It assesses household composition,
socioeconomic status (SES), services received, and child protective service (CPS)
involvement over the calendar year preceding the interview. SES was calculated using the
four-factor Hollingshead Index adapted for single parent and nonnuclear families with
Hollingshead V indicating low SES (LaGasse et al., 1999).

Psychological symptoms—The Brief Symptom Index (BSI; Derogatis, 1993) is a 53-
item instrument with good internal consistency and established reliability and validity that
identifies psychological symptom patterns. Response options for each item range from not at
all to extremely. There are nine primary symptom dimensions: somatization, obsessive–
compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid
ideation, psychoticism, and three global indices: Global Severity Index (GSI), Positive
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Symptom Total, and Positive Symptom Distress Index. Standardized scales were developed
with the T score having a mean of 50 and a standard deviation of 10. The GSI is based on
number and severity of symptoms. GSI scores greater than or equal to a T score of 63 or any
two symptom dimension scores greater than or equal to a T score of 63 are an effective
screening measure for psychiatric disorders. In this study, we use this cutoff to indicate
clinically significant psychological symptoms.

Parenting stress—The Parenting Stress Index (PSI; Abidin, 1990) is a 36-item scale that
measures parenting stress using a 5-point Likert scale on which items are rated from
strongly agree to strongly disagree. A total stress score of 90 or higher indicates a clinically
significant level of stress. This cut point is used in this study. The PSI has been validated
among racially and ethnically diverse groups of parents.

Substance use and exposure to abuse—The Substance Use Inventory (SUI) was
used to determine frequency and quantity of MA and other illicit drugs, alcohol, and tobacco
used by the child’s PC over the past year (DellaGrotta et al., 2009). A section of the SUI
examines personal safety and was used to determine the primary caregiver’s exposure to
physical or sexual abuse over the past year (yes or no).

Covariates
Potential covariates included study site; primary caregiver’s age; partner status (partnered
vs. not); medical insurance status (public vs. other); education (<high school vs. other);
prenatal exposure of the following drugs (yes vs. no): tobacco, alcohol, marijuana, cocaine,
or MA; low child birthweight (<2500 g); and child gender; and at 36 months, PC experience
of physical abuse; CPS involvement; and use of tobacco, alcohol, or illicit drugs. In
addition, quality of the child’s home environment, parenting stress, and psychological
symptom assessments were included.

Data Analysis
Sample characteristics (pre- and postnatal) and behavioral problems were examined by MA-
exposed versus comparison groups (Table 2) and MA-exposed not with biological mother,
MA-exposed with biological mother, and comparison groups (Table 3). Means and standard
deviations were used for continuous measures. Categorical variables are expressed as
observed counts and percentages. Significance levels for differences in MA exposure and
MA exposure and placement status were derived from unpaired t tests and chi-square tests,
as determined by variable type.

Multivariable logistic regression models were constructed with demographic characteristics,
home environment assessment, PC parenting stress, and psychological symptom
assessments, in addition to a dichotomous MA exposure variable and other prenatal drug
exposures. Potential predictors were eliminated through backward selection using a p value
≤.20 including partner status, medical insurance status, education, low child birthweight,
child gender, and prenatal exposure to tobacco, alcohol, or marijuana, as well as PC
experience of physical abuse at 36 months, CPS involvement, use of tobacco, alcohol, or
illicit drugs at 36 months. Variables that qualified for inclusion in any model were included
in all three. In addition to exposure to MA and other drugs, the quality of home, parenting
stress, and psychological symptom scores were retained in the models.

All analyses were performed using SPSS, version 17 (Chicago, IL). Two-sided p values <.05
were significant in the analysis.
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Results
Participant Characteristics

Methamphetamine-exposed children comprised 45% of the sample. As shown in Table 2,
there were no differences in neonatal characteristics in gender, race, incidence of small for
gestational age, or low birthweight by MA exposure status. At birth, maternal age,
education, and type of health insurance did not differ. Mothers in the MA-exposed group
were more likely to be without a partner at delivery, to have lower SES, and use more
tobacco, alcohol, and marijuana, including heavy use of these substances.

Overall, at the 30- and 36-month assessments, primary caregivers were as follows:
biological mothers (80%), adoptive parents (9%), relatives (7%), fathers (2%), and
nonrelatives (1%). The majority (98%; n = 42) of children not living with their biological
mothers were in the MA-exposed cohort. Within the MA-exposed group, 58% of children
were living with their biological mothers at the 30- and 36-month assessments. Although
having the same PC at the 5-year visit was not a requirement for inclusion in this study, 94%
(201 of 214) of children remained with the same PC for all three visits.

Table 3 shows three comparisons of PC characteristics at 36 months and behavioral
problems at 5 years.

MA-exposed group living with PC who is not the biological mother versus MA-
exposed group living with the biological mother (1 vs. 2)—Compared to other
primary caregivers, biological mothers were more likely to be younger, have less than a high
school education, and have public insurance. Biological mothers were more likely than other
primary caregivers to have psychological symptoms and use tobacco, alcohol, and illegal
drugs at 36 months. The quality of the home environments was lower for MA-exposed
children who lived with their biological mothers. A greater percentage of MA-exposed
children who lived with their biological mothers at 36 months had total behavioral problems
at 5 years.

Child living with biological mother, MA-exposed group versus comparison
group (2 vs. 3)—Compared to mothers in the comparison group, mothers in the MA-
exposed group were less likely to have a partner and more likely to be low SES and have
public insurance. Mothers in the MA-exposed group were more likely to have psychological
symptoms and use tobacco and illegal drugs. A greater percentage of MA-exposed children
had externalizing behavioral problems at 5 years than children in the comparison group.
Child protective services were more likely to be involved with children in the MA-exposed
group.

MA-exposed group not living with biological mother versus comparison
group living with the biological mother (1 vs. 3)—Compared to primary caregivers
who were not biological mothers for the MA-exposed group, biological mothers in the
comparison group were more likely to be younger, have public insurance, and use alcohol. A
greater percentage of comparison children who lived with their biological mothers had total
behavioral problems at 5 years than MA-exposed children not living with a biological
mother.

Child Behavioral Outcomes at 5 years
Table 4 shows the odds of a child having behavioral problems at 5 years. Children with
prenatal MA exposure were more than twice as likely to exceed the clinical cutoff for
externalizing behavioral problems relative to comparison children. Prenatal MA exposure

Twomey et al. Page 7

Am J Orthopsychiatry. Author manuscript; available in PMC 2014 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



was not associated with clinically significant internalizing or total behavioral problems at 5
years. Home environments that provided the child with more developmental stimulation and
emotional responsiveness were associated with decreased risk of internalizing and
externalizing behavioral problems. Parenting stress was associated with an almost threefold
increase in child internalizing behavioral problems. Psychological symptoms of the PC were
associated with an almost threefold increase in the likelihood of a child having externalizing
problems and a more than threefold increase in the likelihood of total behavioral problems.
Older primary caregivers were associated with decreased risk of internalizing, externalizing,
and total behavioral problems.

Discussion
To our knowledge, this is the first report of clinically significant behavioral problems of
children with prenatal MA exposure at 5 years of age that includes an examination of the
predictive value of their home environments and PC risk factors. The main findings of this
study are (a) prenatal MA exposure was associated with child externalizing behavioral
problems at 5 years, (b) home environments that were more responsive to children’s
developmental and emotional needs were associated with a decreased risk of internalizing
and externalizing behavioral problems, and (c) parenting stress and psychological symptoms
experienced by primary caregivers were associated with increased child behavioral
problems. The quality of the child’s home environment and PC risk factors such as parenting
stress and psychological symptoms were associated with child behavioral problems
independent of prenatal MA exposure.

A closer examination of the primary caregivers of MA-exposed children found that MA-
exposed children living with their biological mothers had more total behavioral problems at
5 years than MA-exposed children whose primary caregivers were not their biological
mothers and more externalizing behavioral problems at 5 years than comparison children
living with biological mothers. However, MA-exposed children who were not living with a
biological mother had less total behavioral problems than comparison children who lived
with their biological mothers. Biological mothers who were the PC of MA-exposed children
were more likely to experience psychological symptoms and use tobacco, alcohol, and
illegal drugs. These findings suggest that vulnerabilities associated with prenatal MA
exposure, combined with risk factors associated with maternal substance use, may contribute
to greater stressors on the child and mother, manifesting in child behavioral problems.

Parenting behaviors can be affected by child behaviors that have been compromised by
prenatal drug exposure, and poor quality parenting can contribute to poorer child
developmental outcomes (Hans, 2002). Findings from this study suggest the bidirectional
influences of child and parent or PC characteristics on child behavioral outcomes. The
association between prenatal MA exposure and child behavioral problems in early childhood
may adversely affect primary caregivers’ mental health because of stress related to raising a
child with challenging behaviors. Mothers who used MA during pregnancy may be more
susceptible to experiencing psychological symptoms as they assume parenting
responsibilities in the context of addressing substance dependence and multiple psychosocial
risk factors. A child with a history of prenatal substance exposure may be more vulnerable
or reactive to the adverse impact of a caregiver’s psychological distress. Lester et al. (2009)
identify direct and indirect pathways in which prenatal cocaine exposure impacts child
behavioral outcomes. Direct pathways signify the teratogenic effect of prenatal substance
exposure, and indirect pathways indicate the “cascading effects” of prenatal substance
exposure that contribute to behavioral dysregulation in infancy with implications for
negative behavioral outcomes at later ages.
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At age 5, behavioral problems may not be as evident, particularly if children are not in
structured situations such as a classroom, when behavioral issues either may become more
noticeable or brought to the attention of primary caregivers by teachers or other
professionals. Children identified with behavioral problems at 5 years of age may have more
difficulties negotiating the increasingly complex academic and social demands of the
school-aged child. The externalizing behavioral problems identified in children with prenatal
MA exposure could indicate deficits in inhibitory control, which suggest executive function
domains may be affected by MA exposure. Further, externalizing problems are indicative of
difficulties with self-regulation, impulsivity, and social relationships. The preschool child
learns to regulate affect and develop adaptive coping and social skills within the context of
the caregiving relationship. Disruptions in primary caregiving relationships, parenting stress,
and parental psychological symptoms can compromise the primary caregiver’s ability to be
responsive to the child’s emotional needs and adversely affect the quality of the parent–child
relationship. These factors may interfere with the child’s being able to predictably rely on
the PC for the support and modeling needed to develop self-regulatory capacities.

Substance-exposed infants often are placed, either informally or through formal channels
such as CPS, with caregivers who are not their biological mothers. Between 30 and 36
months, 20% of children were not living with their biological mothers. At 5 years, no
children had been reunified with their biological mothers, and an additional 5% had been
removed from their biological mothers’ care. A strength of this study is that it examined
characteristics of children’s primary caregivers to reflect that, for many substance-exposed
infants, uninterrupted parenting from biological mothers is not the norm.

Limitations
Several limitations of the study must be noted. There may have been differences between the
families included in this study who completed three consecutive visits over the course of 2½
years and families who did not attend all three visits. The majority of children in this study
(91%) were living with a biological or adoptive parent, which may be indicative of
permanency and stability in their lives. Child placements prior to 30 months were not
examined. There could be reporting bias, as CBCL findings are based on PC report. PC
characteristics, such as experiencing psychological symptoms, may have influenced their
perceptions of the child’s behavior. This study examined important influences on a young
child’s life including the home environment and risk factors associated with the person
assuming primary caregiving responsibilities for the child. Understanding determinants of
early childhood behavioral outcomes is complicated by many factors that can be difficult to
control for, such as genetic vulnerabilities, child temperament, life experiences, quality of
relationships, social support, and availability of community resources to support families
with young children. Finally, because of the increased use of tobacco, alcohol, and
marijuana in mothers who used MA during pregnancy, the contribution of these other drugs
may be masked. Despite these limitations, the IDEAL Study provides a first look at the
emergence of clinically significant behavioral problems in children with prenatal MA
exposure in the context of their caregiving environments.

Implications
Study findings have implications for treatment and prevention. Identification of behavioral
problems in the preschool years can contribute to understanding developmental trajectories
and identifying approaches to prevention (Shonkoff & Phillips, 2000). Early identification of
emergent behavioral problems can lead to interventions to support more adaptive
functioning. Study results highlight the importance of considering potential vulnerabilities
related to prenatal MA exposure within the context of the child’s caregiving environment. It
is important to consider not only the characteristics of biological mothers, but also of the
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individuals who assume the primary parenting responsibility for a child, to understand more
fully the context in which the child’s development occurs. Recognition of the importance of
primary caregivers’ mental health needs places the child’s behavioral problems in the
context of the larger family system. This is particularly important in working with
vulnerable, high-risk populations such as perinatal substance users. There is increased
recognition that a family-oriented approach is needed to promote more adaptive parenting in
substance-using mothers and to reduce risk for adverse child outcomes (Whitaker et al.,
2006). Interventions that address both child and parental or PC needs can create
opportunities for more favorable child outcomes. Longitudinal follow-up can further
determine the behavioral trajectories of children with prenatal MA exposure, as they move
into school settings where they face increased academic, social, and behavioral demands.
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Figure 1.
Flowchart of cohort (N = 412).
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Table 1

Comparison of Included and Excluded Dyads

N (%) or Mean (SD) Included (n = 214) Excluded (n = 198) p

Neonatal characteristics

Gender .653

 Male 112 (52.3%) 108 (54.5%)

Race .580

 White 73 (34.6) 69 (35.6)

 Hispanic 47 (22.3) 41 (21.1)

 Hawaiian/Pacific Islander 41 (19.4) 30 (15.5)

 Asian 30 (14.2) 32 (16.5)

 Black 9 (4.3) 11 (5.7)

 American Indian 4 (1.9) 8 (4.1)

 Other 7 (3.3) 3 (1.5)

Small for gestational age 28 (13.1) 27 (13.6) .869

Birth weight, g 3283 (617.3) 3210 (577.8) .217

Low birth weight, <2500 g 24 (11.2) 23 (11.6) .898

Maternal characteristics at birth

Age 24.9 (5.5) 25.5 (5.8) .294

No partner 98 (45.8) 87 (43.9) .705

Low SES 43 (20.1) 50 (25.5) .191

Education, <HS 87 (40.7) 85 (43.4) .578

Public insurance 206 (96.7) 195 (98.5) .244

Prenatal drug use

 Methamphetamine 97 (45.3) 107 (54.0) .077

 Cocaine 8 (3.7) 10 (5.1) .515

 Tobacco 102 (47.7) 116 (58.6) .026

 Alcohol 47 (22.0) 59 (29.8) .069

 Marijuana 37 (17.3) 39 (19.7) .529
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Table 2

Sample Characteristics at Birth by MA Exposure

N (%) or Mean (SD) MA-Exposed (n = 97) Comparison (n = 117) p

Neonatal characteristics

Gender .539

 Male 53 (54.6%) 59 (50.4%)

Race .662

 White 33 (34.4) 40 (34.8)

 Hispanic 22 (22.9) 25 (21.7)

 Hawaiian/Pacific Islander 19 (19.8) 22 (19.1)

 Asian 16 (16.7) 14 (12.2)

 Black 3 (3.1) 6 (5.2)

 American Indian 2 (2.1) 2 (1.7)

 Other 1 (1.0) 6 (5.2)

Small for gestational age 15 (15.5) 13 (11.1) .347

Birth weight, g 3239 (641.1) 3319 (597.1) .347

Low birth weight, <2500 g 10 (10.3) 14 (12.0) .702

Maternal characteristics at birth

Age 25.2 (5.5) 24.6 (5.47) .448

No partner 59 (60.8) 39 (33.3) <.001

Low SES 34 (35.1) 9 (7.7) <.001

Education, <HS 45 (46.4) 42 (35.9) .120

Public insurance 91 (94.) 115 (98.3) .154

Prenatal drug use

 Heavy MA use (≥3 days/week) 21 — —

 Cocaine 8 (8.2%) — —

 Tobacco 77 (79.4) 25 (21.4) <.001

 Heavy tobacco use (≥10 cig/day) 27 (28.1) 4 (3.4) <.001

 Alcohol 33 (34.0) 14 (12.0) <.001

 Heavy alcohol use (≥5 oz/day) 4 (4.1) 0 (0.0) <.001

 Marijuana 32 (33.0) 5 (4.3) <.001

 Heavy marijuana use (≥1.5 joint/day) 4 (4.2) 2 (1.7) <.001
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Table 4

Odds of Child Having Behavior Problems at 5 Years

Odds Ratio

95% Confidence Interval

pLower Upper

Internalizing behaviors

Prenatal MA exposure 1.258 0.642 2.462 .504

Quality of home 0.907 0.834 0.986 .022

Parenting stress 2.615 1.195 5.720 .016

PC’s age —36 months 0.955 0.917 0.994 .024

Externalizing behaviors

Prenatal MA exposure 2.390 1.161 4.918 .018

Quality of home 0.903 0.821 0.993 .036

Psychological symptoms 2.794 1.310 5.957 .008

PC’s age —36 months 0.948 0.907 0.990 .017

Total behavioral problems

Prenatal MA exposure 1.116 0.551 2.260 .761

Home total 0.931 0.853 1.015 .105

Psychological symptoms 3.239 1.558 6.734 .002

PC’s age —36 months 0.952 0.911 0.996 .031
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