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Abstract

Background: There are limited data on the characteristics of children with fetal alcohol
spectrum disorders (FASD) and their mothers from the general population in the United States.

Methods: During the 2012 and 2013 academic years, first-grade children in a large urban Pacific
Southwest city were invited to participate in a study to estimate the prevalence of FASD. Children
who screened positive on weight, height or head circumference < 25t centile or on parental report
of developmental concerns were selected for evaluation, along with a random sample of those who
screened negative. These children were examined for dysmorphology and neurobehavior and their
mothers or collateral sources were interviewed. Children were classified as fetal alcohol syndrome
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(FAS), partial fetal alcohol syndrome (pFAS), alcohol related neurodevelopmental disorder
(ARND), or No FASD.

Results: A total of 854 children were evaluated; 5 FAS, 44 pFAS, 44 ARND, and 761 no FASD.
Children with FAS or pFAS were more likely to have dysmorphic features, and 32/49 (65.3%) of
those met criteria for neurobehavioral impairment on cognitive measures with or without
behavioral deficits. In contrast, 28/44 (63.6%) of children with ARND met criteria on behavioral
measures alone. Mothers of FASD children were more likely to recognize pregnancy later, be
unmarried, and report other substance use or psychiatric disorders, but did not differ on age,
socioeconomic status, education or parity. Mothers of FASD children reported more drinks/
drinking day each trimester. The risk of FASD was elevated with increasing number of drinks/
drinking day prior to pregnancy recognition, even at the level of 1 drink per day (adjusted odds
ratio 3.802, 95% confidence interval 1.634, 8.374).

Conclusion: Data from this general population sample in a large urban region in the U.S.
demonstrate the variability of expression of FASD, and point to risk and protective factors for
mothers in this setting.

Keywords
fetal alcohol spectrum disorders; prevalence; pregnant women; prenatal alcohol use

INTRODUCTION

In response to the lack of credible national prevalence estimates for fetal alcohol spectrum
disorders (FASD) in the United States, the Collaboration on Fetal Alcohol Spectrum
Disorders Prevalence (CoFASP) study was funded by the National Institute on Alcohol
Abuse and Alcoholism (NIAAA). This study involved an active case ascertainment approach
for estimation of the prevalence of fetal alcohol syndrome (FAS), partial fetal alcohol
syndrome (pFAS), alcohol related neurodevelopmental disorder (ARND) and the combined
prevalence of FASD among first-grade children in four different regions of the United States,
including one site in the Pacific Southwest. At that site, over two academic years beginning
in 2012 and 2013, 4,409 children were invited to participate in the study, and 922 were
evaluated for dysmorphology, growth, neurobehavior and prenatal alcohol exposure (May et
al., 2018).

The most conservative estimate of the prevalence of FASD in the Pacific Southwest sample,
based on the denominator of all eligible children, was 18.8 per 1,000 children in the first
year (95% confidence interval [CI] 16.1-21.8), and in the second year, 22.6 per 1,000
children (95% CI 19.5-25.9) (May et al., 2018). Across all four regional sites in that study,
the most conservative estimates ranged from 11 per 1,000 to 50 per 1,000. Less conservative
prevalence estimates, based on a denominator of only those children who received a
comprehensive evaluation, were considerably higher. In the Pacific Southwest site in the first
year, they were 90.0 per 1,000 (95% CI 65.9-118.6), and in the second year 84.4 per 1,000
children (95% ClI 61.2-112.3). Furthermore, in subsequent sensitivity analyses based on
population-based survey data on any alcohol use in pregnancy and race/ethnic group from
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women in the Pacific Southwest region, the prevalence estimates for FASD ranged from 87.3
per 1,000 (95% CI 63.3 to 115.9) to 82.3 per 1,000 (95% CI 56.9-115.9) (Xu et al., 2019).

As these data provide a cross-sectional snapshot of FASD in a single community, we sought
to describe the variability in expression of FASD as well as maternal risk and protective
factors for mothers of affected children in a large urban city in the Pacific Southwest.

MATERIALS AND METHODS

Description of the Study Community

Based on 2015 population estimates, 1,406,630 persons resided in the Pacific Southwest city
selected for the study. The majority of residents (58.9%) were self-reported as white non-
Hispanic, while 28.8% were Hispanic or Latino (Table 1). The residents had a median
household income of $66,116, which was above the U.S. average; however, 15.4% were at
the poverty level, also above the U.S. average. Per capita alcohol consumption in the State of
California was 2.33 gallons per year in 2009 compared to the U.S. average of 2.30 gallons
per year. Among adults in the State, 15.6% reported binge drinking (5 drinks per occasion
for men and 4 drinks per occasion for women) compared to the U.S. average of 16.8%
(Table 1).

The overall CoFASP study design has been described in detail elsewhere (May et al., 2018).
In brief, in the two academic years 2012-2013 and 2013-2014, 29 public and private
primary schools in the Pacific Southwest city were selected for participation based on
willingness of the school principal to collaborate, diversity of children attending the schools,
and an overall enrollment of first-graders sufficient to meet the required pool of
approximately 4,000 eligible participants. The study was approved by the Institutional
Review Board at the University of California San Diego and by the local School District.

Sampling Design, Screening and Recruitment

At all participating schools, parents or guardians were asked for permission to be contacted
to learn more about the study. Those who agreed to be contacted, and consented for
screening of their child, completed a telephone questionnaire on developmental concerns,
the Parents’ Evaluation of Developmental Status or PEDS (Woolfenden et al, 2014), and the
child was measured for weight, height and head circumference. Those children who
screened positive on any growth measurement < 25t centile using standard growth curves,
or who had two or more developmental concerns reported on the PEDS, or who were
repeating first grade, were invited for a full evaluation. A random sample of children who
screened negative on both growth and the PEDS were also invited for a full evaluation. The
consort diagram describing the flow of participants for recruitment and evaluation is
presented in Figure 1.

Those children whose parents/guardians provided consent for the full evaluation were
assessed for growth and a checklist of minor physical anomalies using a structured face-to-
face assessment conducted by trained dysmorphologists/geneticists who were blinded to the
child’s prenatal alcohol history or neurobehavioral performance. These children also
participated in a study-specific neurobehavioral testing battery conducted in English or
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Spanish by a trained psychometrist under the supervision of a neuropsychologist, both of
whom were blinded to the prenatal alcohol history or dysmorphology examination results
for that child. The neurobehavioral testing battery was designed to evaluate domains known
to be affected by prenatal alcohol including global intellectual ability, executive functioning,
visual spatial, and academic achievement. As part of this battery, parents also completed
telephone-administered measures of the child’s behavior and adaptive functioning, and the
child’s teacher was also invited to complete a report of child behavior concerns (Figure 2).

Finally, mothers or collateral reporters also completed a telephone interview in English or
Spanish to capture demographic, pregnancy history, comorbidities, substance use
information, and history of social or legal problems due to alcohol. The maternal/collateral
interview included questions about current alcohol consumption, alcohol use prior to
recognition of the index pregnancy, alcohol use after pregnancy recognition and in each
subsequent trimester. Alcohol information was collected with sufficient detail to calculate
number of standard drinks per day and per drinking day in each time period in pregnancy.

Classification of FASD

Criteria for classification of FASD in the CoFASP study were selected by consensus of the
CoFASP Steering Committee based on being generally consistent with established
diagnostic schema and on feasibility of application in a one-time assessment of a cross-
sectional sample of children in the first-grade age range. Of note, the CoFASP criteria
established cut-offs for neurobehavioral impairment in the presence of sufficient physical
features to classify a child as FAS or pFAS with or without confirmed prenatal alcohol
exposure; whereas the criteria used to classify a child as ARND established more restrictive
neurobehavioral cut-offs and required confirmed alcohol exposure at a pre-specified level
(Hoyme et al., 2016).

The criteria for “risky” alcohol exposure was established by consensus, and required
documentation of maternal or collateral report of three or more standard drinks per occasion
on at least two occasions in pregnancy, or six or more standard drinks per week for at least
two weeks in pregnancy, or report of social or legal problems related to alcohol in the period
of pregnancy.

Case Conferences for FASD Classification

Classification for each child enrolled in the study was made based on available information
reviewed in multidisciplinary case conferences involving the study investigators who
represented dysmorphology, neuropsychology and epidemiology. The findings for each child
were reviewed along with digital photo images of the child’s face (frontal and profile views).
Criteria for classification as FAS, pFAS, ARND or No FASD were based on the pre-
specified criteria as outlined in Hoyme et al 2016. Validation of these classifications was
conducted by de-identified exchange of data with the other COFASP sites’ research team to
ensure that criteria were consistently being applied.
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Statistical Analysis

Variables of interest were summarized within each of the FASD classification groups: FAS,
pFAS, ARND, and No FASD. Children for whom there was insufficient data to classify as
FASD or not were excluded. For categorical variables, the count and percentage in each
category of the variable was reported. For continuous variables, the mean and standard
deviation of the variables were reported. The distributions of each categorical variable across
the FASD groups were compared using chi square or Fisher’s exact test as appropriate.
Continuous variables were analyzed using one-way ANOVA. Correlation analyses were
computed using the Spearman correlation coefficient. Logistic regression was used to
characterize the association between FASD and number of drinks per drinking day while
controlling for other substance use. A p-value of 0.05 was used as a cut-off to evaluate
associations. However, to account for multiple comparisons, a Bonferroni correction was
also applied to the significance threshold to maintain a familywise error rate of 0.05.
Analyses were carried out using R version 3.4.1. Partial correlation values and tests were
computed using the ppcor package using Dunnett’s correction for pairwise comparisons (a
=0.05).

RESULTS

Child Characteristics

Eligible participants in both academic years combined consisted of 4,409 children enrolled
in the normal first grade classes at the participating schools. After screening and evaluation,
a total of 854 children were available for this analysis. As shown in Figure 1, 5 children met
criteria for FAS, 44 met criteria for pFAS, 44 met criteria for ARND and 761 were classified
as No FASD. Race/ethnic categories were based on maternal self-report, and mothers/
children were classified as Hispanic (of any race) and non-Hispanic, by race. There were
differences across groups in the race/ethnic distribution (p = 0.014); however, all race/ethnic
categories were represented in those children with FASD (Table 2).

As shown in Table 3, among pFAS and ARND cases, male children were more likely to be
classified as FASD, but the four group comparison did not meet the Bonferroni-corrected p-
value cutoff of 0.0028. There were significant differences across the four groups in current
height, weight, and body mass index centile, and in the presence or absence of the classical
facial features that are part of the diagnostic criteria, including smooth philtrum, thin
vermilion border of the upper lip and shorter palpebral fissure length. As expected, these
findings were more common in those with FAS and pFAS. However, other minor anomalies
were also more prevalent in children with FASD, including ptsosis and strabismus,
particularly among those with FAS and pFAS. In addition, the distribution of several other
minor anomalies varied across the groups but did not meet the criteria for p-valued corrected
significance (Table 3).

Child Cognitive and Behavioral Performance

Among children with FAS or pFAS, 32/49 (65.3%) met criteria for neurobehavioral
impairment on cognitive measures, with or without behavioral deficits. In contrast, 28/44
(63.6%) of children with ARND met criteria for neurobehavioral impairment on behavioral
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measures only (Table 4). Comparing mean scores across groups in the intellectual, executive
functioning, learning and visual spatial domains, only the spatial cluster percentile, the
speeded naming combined scaled score, and the visuomotor combined scale score differed
across groups (p’s<0.05), although none of these comparisons met the stricter cut-off for
multiple testing.

In contrast, in the behavioral domains of mood regulation, attention, and impulse control,
mean scores on most measures differed across groups. Both the Child Behavior Checklist
(CBCL) and the Teacher Report Form (TRF) mean scores for externalizing and anxiety
problems, as well as the CBCL for internalizing problems and the TRF for affective
problems differed significantly across groups (p’s<0.001). All impulse control measures on
the CBCL and the TRF differed significantly across groups, particularly among children
with ARND (p’s<0.001) (Table 4).

Maternal Alcohol and Other Substance Use

Among the 49 children with FAS or pFAS, 24 (49.0%) of their mothers reported consuming
alcohol prior to pregnancy recognition. As risky alcohol exposure was a required criterion
for ARND, 100% of the 44 mothers of those children reported consuming alcohol before
recognition of pregnancy in contrast to 21.4% of the No FASD group (p<0.001) (Table 5).
Any drinking in the period after pregnancy recognition or in the 39 trimester, as well as the
frequency of drinking days before pregnancy recognition and in the 2" trimester, differed
significantly across groups (p’s<0.001). Comorbid use of other substances in preghancy was
also more common in the FASD groups, particularly ARND. These differences were found
for any drug use, tobacco, marijuana, cocaine, methamphetamine and prescription drug
abuse (p’s<0.001) (Table 5).

Maternal Demographic and Health Risk Factors

Demographic characteristics and pregnancy history including maternal age, paternal age,
socioeconomic status as measured by household income, maternal educational attainment,
gravidity, parity, previous number of spontaneous abortions or stillbirths, birth order of the
index child and maternal body size did not differ across groups (Table 6). However, marital
status did, with the mothers in the FASD groups less likely to be married (p<0.001).
Particularly in the ARND group, pregnancy tended to be recognized on average 1-2 weeks
later in gestation. Mothers of children in the FASD groups were more likely to have reported
any lifetime diagnosis of a psychiatric condition, particularly in the ARND group (p =
0.004) (Table 6).

Correlation Between Selected Child Performance Measures and Timing and Dose of
Maternal Alcohol Consumption

Representative measures of intellectual ability, executive functioning, and behavior were
examined in association with maternal drinking behaviors, including timing of exposure and
drinks per drinking day, using partial Spearman correlation coefficients adjusted for tobacco
and other drug use (Table 7). The Global Cognitive Abilities score was associated with
drinking and number of drinks per drinking day prior to pregnancy recognition and in the 3"
trimester, at p-values <0.05. The NEPSY inhibition INN vs. INI contrast measure was only
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associated with drinking prior to pregnancy recognition, and the TRF Rule Breaking
measure was associated only with any drinking and drinks per drinking day prior to
pregnancy recognition (p’s<0.05). Any FASD classification vs. No FASD was significantly
associated with any drinking and drinks per day prior to pregnancy recognition (p’s<0.001),
but was also associated with drinking after pregnancy recognition and 3" trimester drinking
(Table 7).

Further exploration of the association between increasing number of drinks per drinking day
prior to pregnancy recognition and FASD classification was conducted using logistic
regression, with adjustment for any tobacco use and any other drug use in pregnancy. As
shown in Table 8, although confidence intervals were wide, there was a general dose-
response relationship between increasing number of drinks per drinking day and FASD. At 1
drink per drinking day compared to none, the adjusted odds ratio (aOR) for FASD was 3.802
(95% CI 1.634, 8.374); at 2 drinks per drinking day, the aOR for FASD was 7.678 (95% ClI
3.307, 17.263); and at 3 drinks per drinking day, the aOR for FASD was 24.908 (95% ClI
11.175, 54.462) (Table 8).

DISCUSSION

Using active case ascertainment in a sample of first grade children in a large diverse and
urban Pacific Southwest city, we previously reported a conservative prevalence estimate for
FASD of 18.8 per 1,000 children in the first academic year, and 22.6 per 1,000 children in
the second year, with overlapping confidence intervals. Thus, at a minimum, approximately
2% of children in the normal first grade in school were classified as FASD (May et al.,
2018).

In this analysis, 854 children and their mothers from the CoFASP Pacific Southwest urban
site participated in a comprehensive evaluation of dysmorphology, growth, neurobehavior,
and prenatal alcohol use. These data allowed for descriptive analyses within the sample to
better understand the variability and range of clinical presentation of FASD in the general
population in one region of the U.S. The data also supported comparisons between FASD
children and their mothers to their unexposed or unaffected peers in the same sample to help
inform future strategies for primary and secondary prevention and intervention.

Key Findings

There were some differences in race/ethnic distribution across the FASD categories, but all
race/ethnic groups in the sample were represented among FASD cases. More males vs.
females were identified particularly in the ARND category compared to no FASD. As
expected, children with FAS and pFAS were, on average, more likely to be born preterm,
had lower birth weights, and were smaller on current height, weight and head circumference.
They were also more likely to exhibit classic alcohol-related facial features and other minor
anomalies than children with ARND or no FASD.

With respect to neurobehavioral performance, in this sample of children, those with FAS or
PFAS were more likely to meet criteria for that classification based on cognitive
performance measures, whether or not they had associated behavioral deficits. The opposite
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pattern was noted with ARND, where behavioral deficits described the majority. However, in
examining differences in mean scores on measures in intellectual, executive functioning,
learning, and visual spatial domains, there was limited evidence that a narrow number of
specific measures were clearly the defining deficits in children with an FASD classification.
Instead, there was variability in which specific neurobehavioral functions were impaired
within and across groups in the sample (Table 4).

From the perspective of prenatal alcohol exposure, there was some evidence that any
maternal drinking and drinks per drinking day before pregnancy recognition, and drinks per
drinking day in the 3" trimester were predictive of child performance, after accounting for
other drug and tobacco use in pregnancy (Table 7).

Deficits in behavior, including mood regulation, attention, and impulse control were based
on parent or teacher ratings, and were the most consistently differentiating measures across
groups. Notably, these differences were largely driven by mean scores in the ARND group,
where 63.6% of the 44 affected children met criteria based on findings in the behavioral
domains and not on cognitive measures (Table 4).

Similarly, with respect to maternal characteristics, other drug and tobacco use were more
common in the FASD group, again, largely driven by reported substance use by mothers of
children in the ARND classification. For example, among mothers of children with ARND,
48.8% reported tobacco use in pregnancy and 27.5% reported marijuana use in pregnancy
compared to 7.1% and 3.2% in the no FASD group, respectively. Nevertheless, after
adjustment for other drug and tobacco use in pregnancy, increasing number of drinks per
drinking day prior to pregnancy recognition was strongly predictive of FASD in a dose-
response fashion (Table 8).

The U.S. National Survey on Drug Use and Health survey reported on risk factors for
alcohol use among 13,488 pregnant women, ages 15-44, in the U.S. from 2002-2014
(Shmulewitz and Hasin, 2019). Higher risk for any drinking and binge drinking was
observed among pregnant women with other substance use including tobacco (aORs 2.9-
25.9), depression (aOR 1.6), and unmarried status (aORs 1.6-3.2). Higher risk for any
drinking was observed in those with higher education and income. However, higher risk was
observed for binge drinking in the 2" and 3" trimesters among Blacks (aOR 3.3) and those
with lower income and less education (Shmulewitz and Hasin, 2019).

To the extent that these patterns of alcohol consumption directly translate to the incidence of
FASD, previous studies in South Africa have also suggested that lower educational
attainment and low socioeconomic status are associated with increased risk for FASD. In
addition, these previous studies have found FASD to be associated with older maternal age,
higher parity, lower body mass index, and tobacco use but not other drugs (May et al., 2017).
U.S. survey data from the Behavioral Risk Factor Surveillance System 2015-2017 strongly
correlated unmarried status with current drinking and binge drinking among pregnant
women (Denny et al., 2019). However, data from the 2011-2013 National Survey of Family
Growth demonstrated that 4,303 non-pregnant women were more likely to be at risk of an
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alcohol-exposed pregnancy if they were married or cohabiting, current smokers, or had a
higher education level (Green et al., 2016).

In this Pacific Southwest setting, the picture was somewhat different. We found no
indication that the mothers’ socioeconomic status, educational attainment, age, parity or
body mass index were important predictors of FASD in their children. However, we did find
that marital status, slightly later gestational age on average at pregnancy recognition, history
of psychiatric disorders, tobacco and other substance use were reported more frequently by
mothers of FASD children than comparison children. These data suggest that it is relevant to
determine local or region-specific patterns of risky drinking and associated risk factors for
FASD.

Among the 93 children classified as FASD in this analysis, it is important to note that 44
(47%) met criteria for ARND using guidelines established by consensus in preparation for
conducting this study (Hoyme et al., 2016). The ARND diagnostic category within the
FASD spectrum is currently the least well characterized. For this reason, the study
investigators were specifically charged with attempting to better describe how ARND might
manifest in children with documented risky prenatal alcohol exposure. To that end, at the
Pacific Southwest site, we incorporated developmental concerns in addition to growth in the
initial screening criteria. In addition, as children who would be classified as ARND would
lack cardinal facial features, the neurobehavioral criteria for ARND were designed to be
more stringent than those required for FAS or pFAS (Figure 2). Nevertheless, it is notable
that more than half of the ARND children in this sample qualified on behavioral deficits
alone. Further work is needed to better delineate the characteristics of children in the ARND
group to help guide screening and intervention, as these children may be less likely to be
identified as having an alcohol-related deficit.

Strengths and Limitations

The overall eligible school sample size was selected to allow for the expected participation
rate. Among 4,409 eligible children in the two academic years combined, 48.1% agreed to
be contacted to learn more about the study, and 36.9% of parents/guardians of eligible
children consented to screening. Among the 1,201 children who either screened positive or
were randomly selected from the screen negatives, 77.2% consented to the full evaluation
and 847 had sufficient data to contribute to this analysis.

It is not possible to know how those children and parents who participated did or did not
differ from those who declined. Potential participation bias was addressed to some extent in
the overall FASD prevalence study by using the conservative denominator of all eligible
children to derive the prevalence estimate. However, in the analysis of the characteristics of
children and mothers in this report, it is unknown to what extent those who completed the
full evaluation are representative of the population from which they were drawn. From the
standpoint of internal validity, however, all evaluations of children were completed without
the parent, child or examiner being aware of the results of other aspects of the child’s
evaluation. And the extensive assessments for dysmorphology, growth, neurobehavior and
alcohol history were systematically conducted by experienced and trained examiners.
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It is also possible that maternal or collateral report of alcohol use in pregnancy was
innacurate. Techniques were used in interviewing mothers or collateral reporters, such as
inquiring about usual drinking prior to knowledge of pregnancy, that are thought to be less
stigmatizing. Nevertheless, we did have cases of FAS and pFAS where maternal exposure to
risky drinking could not be documented. Across the sample, however, we found that 26.4%
of women reported any drinking in pregnancy (Table 5) which is consistent with California
and national survey data (Tan et al., 2015; Denny et al., 2019; Xu et al., 2019).

Informing Prevention and Intervention

The minimum prevalence of FASD estimated for the Pacific Southwest region in the
CoFASP study was 1.9-2.3% over the two academic years of the study. Even with active
case ascertainment as applied in this general population sample, this conservative prevalence
figure is likely an underestimate. In part, this is due to the fact that the method for
calculating the conservative estimate assumed that there were no cases of FASD in non-
participants in the study. However, in addition, this study sample did not include special
populations of children who are likely at higher risk of FASD but also likely to be
misdiagnosed or undiagnosed (Chasnoff et al., 2015).

Nevertheless, in both years of the CoFASP study, our conservative estimates exceeded the
much older previous estimate of 1% for a County in the Pacific Northwest (Sampson et al.,
1997), as well as those derived from recent meta-analyses (Lange et al., 2017; Roozen et al.,
2016).

From the standpoint of prevention in this community, the findings of our study suggest that
drinking before pregnancy recognition, the most common gestational time period for alcohol
exposure in pregnancy, carries a risk for FASD. Prevention of FASD should focus on
primary care as well as population health strategies (Green et al., 2016). Individual
interventions using a variety of methods can help women recognize and modify drinking
patterns prior to conception even, and especially, if pregnancy is not planned (Denny et al.,
2019). In this Pacific Southwest community, women with a history of psychiatric problems,
tobacco and other substance use who drink alcohol and have the potential to become
pregnant may represent a particularly vulnerable group. Importantly, however, specific
prevention activities in the community should focus on providing and offering appropriate
assistance to at-risk women, irrespective of their age, socioeconomic status, educational
level, race/ethnic group, or intention to become pregnant.
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What is Known on This Subject:

The characteristic physical features, growth deficiency, and neurobehavioral impairment
that comprise the fetal alcohol syndrome (FAS) have been well-described. However, the
full spectrum of effects encompassed under the umbrella term fetal alcohol spectrum
disorders (FASD) has been less well characterized. Similarly, there have been several
maternal characteristics described as risk or protective factors for FASD, but few studies
have examined these factors in general U.S. population samples of mothers and their
children with or without FASD.

What This Study Adds:

In a large, urban and diverse Pacific Southwest city, active case ascertainment methods
were used to comprehensively evaluate a sample in the general population of children in
normal first grade in school over two academic years. Children in the sample who were
classified as FAS or partial FAS were more likely to exhibit dysmorphic features and
were more likely to meet criteria for neurobehavioral impairment on cognitive measures
with or without behavioral deficits. In contrast, children who met criteria for alcohol
related neurodevelopmental disorder (ARND) were more likely to meet criteria for
impairment on behavioral measures. Mothers of children in the sample classified as
FASD were more likely to have recognized pregnancy later in gestation, to have delivered
preterm, to be unmarried, and to have a history of other substance use or psychiatric
conditions compared to mothers of children not meeting criteria for FASD. However,
there were no differences between groups in maternal educational attainment or
socioeconomic status. Number of standard alcoholic drinks consumed per drinking day in
the period before recognition of pregnancy was strongly predictive of FASD, accounting
for tobacco and other substance use.
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Figure 2.
CoFASP Cut Off Criteria Set for all Domains: Neurobehavioral Testing Battery
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Selected Characteristics of Pacific Southwest City Compared to the United States

Table 1.

Descriptor Pacific Southwest City | United States
. a 1,406,630 321,418,820
Population (7/2015) (% of U.S.) (0.44%) (100%)
0, 0,
Population change (%) since 20107 8.1% 41%
Race/Ethnicity (2010)%
White, non-Hispanic 58.9% 63.7%
Black, non-Hispanic 6.7% 12.6%
American Indian/Alaska Native 0.6% 0.9%
Asian 15.9% 4.8%
Two or more races 5.1% 2.9%
Hispanic 28.8% 16.3%
. a 26.6% 13.1%
Foreign born persons
Median age (years)a 336 372
Median household value? $463,000 $176,700
Education (% of those 25 years or older)a
High School graduate or higher 87.3% 86.3%
Bachelor’s degree or higher 43.0% 29.3%
Economic?
Per capita income last 12 months (2014 $) $33,902 $28,555
Median household income $66,116 $53,482
Persons in poverty 15.4% 14.8%
b
Health Behavior
Overall state health rank U.S. 15-19 Median 25
(Range 1-50)
Alcohol Use
0, 0,
Binge drinkingCState % (US rank)b 15.6% (21) 16.8% (25)
0, 0, i
Excessive drinkingd, State % (US rank)b 17.2% (22) 17.4% (Median 25)
0,
Excessive drinking, countye 20.0%
0, 0,
Heavy drinkingf, city'57 51% 16.8% (Mean)
. . g 2.33 gallons 2.30 gallons
State per capita alcohol consumption (2009) 8.8 liters 871 liters

aU.S. Census data (2015)

bUnited Health Foundation, American’s Health Rankings 2015

c ) .
In past 30 days, 5 or more drinks men, 4 or more women on an occasion

dCombination of binge and chronic drinking; heavy drinking
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e . . . . .
Behavioral Risk Factor Surveillance System data from U.S. Centers for Disease Control and Prevention
f . .

More than 2 drinks a day for men, more than 1 drink a day womeng

gLa Vallee and Yi, NIAAA Surveillance Report #92 (2011)
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