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Treatment Act: Knowledge of Health Care 
and Legal Professionals

The purpose of this study was 
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court professionals were aware 
of the mandatory reporting 
requirements associated with 
the Child Abuse Prevention and 
Treatment Act (CAPTA) and 
the correct markers for prenatal 
substance exposure (PSE). Dis-
cipline-specific surveys revealed 
that approximately 82% of health 
care and 71% of court personnel 

were unaware of the legislation and that few knew of the correct 
markers of PSE. 
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The Child Abuse Prevention and Treatment Act (CAPTA), first 
passed in 1974, was amended in 2003 and then again in 2010 

(CAPTA Reauthorization Act of 2010, 2010) to include required 
referral of newborns affected by prenatal exposure to alcohol or illegal 
drugs to each state’s child protection services (CPS). Most recently, in 
2016, the Comprehensive Addiction and Recovery Act (CARA), in 
response to the current epidemic of Neonatal Abstinence Syndrome, 
amended CAPTA to remove the term “illegal” when denoting report-
able substance exposure (Comprehensive Addiction and Recovery Act, 
2016). Although most child welfare reporting laws reside at the state 
level, CAPTA specifically requires that state plans contain assurances 
that there is a state law or statewide program that includes:

…policies and procedures (including appropriate referrals to child 
protection service systems and for other appropriate services) to 
address the needs of infants born and identified as being affected 
by substance abuse or withdrawal symptoms resulting from prenatal 
drug exposure, or a Fetal Alcohol Spectrum Disorder (sic), includ-
ing a requirement that health care providers involved in the delivery 
or care of such infants notify the child protective services system of 
the occurrence of such condition of such infants…. (Child Abuse 
Prevention and Treatment Act, sections 106[b][2][B][ii] and [iii]).

CAPTA does not establish a definition under federal law of what 
constitutes child abuse or neglect, nor does it require prosecution for 
any illegal action. Rather, the purpose of referral to CPS is to ensure 
that the child is linked to the state’s early intervention services provided 
under Part C of the federal Individuals with Disabilities Education Act 
(IDEA) and that a plan of safe care for the infant is developed. The 
need for such legislation is based on research that demonstrates the 
benefits of early intervention for infants affected by prenatal exposure 
to alcohol and illicit drugs, especially if these children are recognized 
early and receive early intervention services (Streissguth et al., 1991; 
Bono et al., 2005).
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Prenatal exposure to substances of abuse can cause significant 
impairment in neonatal health outcomes as well as structural and func-
tional changes in the developing fetal brain. Prenatal alcohol exposure 
can produce microcephaly and a broad spectrum of significant abnor-
malities of various brain structures (Astley et al., 2009) that can result 
in a wide range of neurobehavioral deficits in the newborn. In addition, 
cocaine, methamphetamine, opiates, and other illicit drugs, as well as 
tobacco, can have significant adverse effects on pregnancy and the child: 
increased rates of preterm labor and delivery, low birth weight infants, 
dysmorphology, neonatal seizures, and erratic neonatal neurobehavioral 
patterns (Chasnoff, Burns, Schnoll, & Burns, 1985; Coles, Platzman, 
Smith, James, & Falek, 1992; Lester et al., 2002; DeMoraes Barros 
et al., 2006). The current epidemic of opiate abuse has led to increas-
ing numbers of newborns undergoing Neonatal Abstinence Syndrome 
(Finnegan, Kron, Connaughton, & Emich, 1975) with neurological, 
gastrointestinal, and respiratory difficulties. 

Essentially, the CAPTA legislation promotes a chain of events 
that links health care, child welfare, and early intervention agencies, 
with the courts providing oversight of the child welfare system (see 
Figure 1). This flow across systems is grounded in health care provid-
ers’ recognition of newborns “affected by” prenatal exposure to alcohol 
and other substances and knowledge of juvenile court professionals as 
to the effects of prenatal substance exposure (PSE) and the need to 

Prenatal
substance
exposure

Infant
“affected by”

prenatal
substance
exposure

Health care
provider

Child Welfare
Services

Court Oversight

Part C IDEA:
Early

Intervention

Figure 1.  Cross-systems Flow for CAPTA Regulations Regarding 
Prenatal Substance Exposures
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link affected infants to early intervention services. The objectives of this 
study were to determine if children’s health care providers and juvenile 
court professionals were aware of the CAPTA legislation and knew the 
signs and symptoms of an infant’s having been affected by PSE that 
would require referral to early intervention services via CPS.

Methods
Iowa Children’s Justice, a division of State Court Administration, 
Judicial Branch of Iowa, conducted a series of comprehensive training 
programs for children’s health care and juvenile court personnel. The 
training programs addressed the impact of prenatal substance exposure 
on infants, children, and adolescents and were guided by three learning 
objectives: 

At the completion of the training, participants would be able to:

1. Name five signs and symptoms seen in newborns affected by pre-
natal substance exposure.

2. Explain the purpose of the CAPTA legislation as related to 
referral of infants affected by prenatal substance exposure and 
describe the procedures for this referral.

3. Discuss the effectiveness of early intervention for infants affected 
by prenatal substance exposure.

A previous case-control study, funded by the Health Resources Ser-
vices Administration, documented the efficacy of this training program, 
with participants in the training group scoring significantly higher on 
knowledge acquisition regarding PSE than a matched group of con-
trols (Chasnoff & Wells, 2010).

Prior to each training session, one of two surveys designed specifi-
cally for children’s health care providers or juvenile court personnel was 
distributed to each attendee, who completed the questionnaire and 
returned it to the conference staff before the training began.1 These 

1 A copy of the surveys can be found at www.ntiupstream.com/CAPTA.

http://www.ntiupstream.com/CAPTA
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survey questionnaires asked respondents of their knowledge regarding 
CAPTA and to identify items known to be indicators of prenatal sub-
stance exposure, based on well-established markers contained in the peer 
reviewed literature (Chasnoff, Burns, Schnoll, & Burns, 1985; Coles, 
Platzman, Smith, James, & Falek, 1992; Lester et al., 2002; DeMoraes 
Barros et al., 2006; Finnegan, Kron, Connaughton, & Emich, 1975). 
De-identified data collected on the questionnaire were entered into 
SPSS for analysis. Descriptive and bivariate analyses were conducted 
to address the study’s objectives. To examine whether health care and 
legal professionals differed in regards to the factors that should prompt 
referral of infants affected by PSE, chi-square tests were conducted. 
Analyses of Variance (ANOVA) was used to consider, within each pro-
fessional group, whether there was an association between age or pro-
fessional experience and the factors for referral to CPS. Finally, for each 
professional group, chi-square tests were used to examine whether the 
course of action differed by illicit drug versus alcohol exposure. Two-
sided p values < .05 were considered statistically significant. Procedures 
for this study were approved by the University of Kansas Institutional 
Review Board.

Results
Participants were voluntary attendees at a series of perinatal substance 
abuse conferences conducted in Iowa. Over 90% of attendees com-
pleted the survey and turned it in to conference staff before the training 
program began. Physicians (pediatricians and family practitioners) and 
obstetric, neonatal, and pediatric nurses comprised the children’s health 
care personnel, and attorneys and judges made up the juvenile court 
personnel (see Table 1). 

The multiple-choice survey asked respondents what factors deter-
mined that an infant had been “affected by” PSE, thus requiring referral 
to CPS. Of nine possible responses, the most common indicator cited 
by both medical and court professionals was a positive urine toxicology 
in the mother at the time of delivery or in the infant at birth, followed 
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Table 1. Sample Characteristics

Total Sample
Number (%) 

Health Care
Number (%)

Legal
Number (%)

Total 170 74 96

Gender

Male 45 (27%) 9 (12%) 36 (38%)

Female 124 (73%) 65 (88%) 59 (62%)

No response 1 (< 1%) 1 (1%)

Age (years)

Range 22–71 22–69 27–71

Mean 46.6 44.0 48.7

SD 12.3 13.2 11.2

Profession

Nurse 53 (31%) 53 (71%)

Physician 21 (12%) 21 (28%)

Attorney 76 (45%) 76 (79%)

Judge 20 (12%) 20 (21%)

Length of Time in Profession (years)

Range 0–45 0–45 1–43

Mean 18.1 17.7 18.5

SD 12.2 13.0 11.5

Abbreviation: SD, standard deviation.

by maternal self-report of substance use (see Table 2). Relatively few 
health care providers or court personnel considered common medical 
indicators (Chasnoff, Burns, Schnoll, & Burns, 1985; Coles, Platzman, 
Smith, James, & Falek, 1992; Finnegan, Kron, Connaughton, & Emich, 
1975; Hurd et al., 2005; Varner et al., 2009) of PSE or neurobehavioral 
deficits (Lester et al., 2002; DeMoraes Barros et al., 2006) in the new-
born as an indication of the infant’s having been affected by prenatal 
substance exposure. Rather, 15% of health care providers stated that 
the mother’s socioeconomic status was a factor in deciding if a refer-
ral to CPS was warranted. Overall, 4% of health care providers stated 
they never referred a child to CPS in spite of known PSE, and 9% of 
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Table 2. Factors Requiring an Infant’s Referral to CPS 

Total 
Sample

(n = 170)
Health Care

(n = 74)
Legal

(n = 96)

Substance n % n % n % Chi-Square

Illegal Drugs

Mother’s Urine 102 60.0 46 62.2 56 58.3 χ2 (1) = 0.522
p = .613

Newborn Urine 117 68.8 52 70.3 65 67.7 χ2 (1) = 0.128
p = .721

Growth  
Disturbance

26 15.3 16 21.6 10 10.4 χ2 (1) = 4.050
p = .044

Behavioral  
Disturbance

23 13.5 17 23.0 6 6.3 χ2 (1) = 9.989
p = .002

Poor Muscle Tone 13 7.6 9 12.2 4 4.2 χ2 (1) = 3.783
p = .052

Previous CPS  
Removal

55 32.4 29 39.2 26 27.1 χ2 (1) = 2.798
p = .094

Mother’s  
Psychosocial Risk

14 8.2 11 14.9 3 3.1 χ2 (1) = 7.621
p = .006

Mother  
Self-Report

97 57.1 40 54.1 57 59.4 χ2 (1) = 0.483
p = .487

Family/Friend 
Report

55 32.4 24 32.4 31 32.3 χ2 (1) = 0.000
p = .984

Never Report  
to CPS

12 7.1 3 4.1 9 9.4 χ2 (1) = 1.803
p = .179

Alcohol

Growth  
Disturbance

37 21.8 25 33.8 12 12.5 χ2 (1) = 11.117
p = .001

Behavioral  
Disturbance

34 20.0 27 36.5 7 7.3 χ2 (1) = 22.261
p = .000

Poor Muscle Tone 18 10.6 14 18.9 4 4.2 χ2 (1) = 9.606
p = .002

Previous CPS  
Removal

40 23.5 24 32.4 16 16.7 χ2 (1) = 5.773
p = .016

(continued)
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Total 
Sample

(n = 170)
Health Care

(n = 74)
Legal

(n = 96)
Substance n % n % n % Chi-Square

Mother’s  
Psychosocial Risk

15 8.8 10 13.5 5 5.2 χ2 (1) = 3.583
p = .058

Mother  
Self-Report

66 38.8 33 44.6 33 34.4 χ2 (1) = 1.838
p = .175

Family/Friend  
Report

37 21.8 17 23.0 20 20.8 χ2 (1) = 0.112
p = .737

Never Report  
to CPS

39 22.9 11 14.9 28 29.2 χ2 (1) = 4.835
p = .028

Abbreviation: CPS, Child Protective Services.

Table 2. Factors Requiring an Infant’s Referral to CPS (Continued)

juvenile court personnel responded that there are no reporting require-
ments related to PSE.

Significant differences were observed between medical and court 
professionals’ opinions as to the indications for reporting (see Table 2). 
Medical professionals were significantly more likely to perceive an 
infant was “affected by” prenatal exposure to illicit drugs based on 
growth disturbance, behavioral disturbance, and the mother’s psycho-
social risk than were judges and lawyers. As for prenatal alcohol expo-
sure, medical professionals were significantly more likely to consider 
an infant affected if there was evidence of growth disturbance, behav-
ioral disturbance, poor muscle tone, or previous CPS removal than were 
legal professionals. Further analysis revealed that neither the health care 
practitioner’s age nor years of professional experience affected patterns 
of response among any of the indicators for reporting prenatal expo-
sure. In contrast to health care providers, however, ANOVA revealed 
that both age and professional experience of court personnel were 
associated with selection of markers of an infant’s having been affected 
by prenatal substance exposure. Court personnel who selected infant 
growth disturbance were significantly older than court personnel who 
did not select that factor (F(1) = 6.475, p < .02), and court professionals 
who selected poor muscle tone had significantly more years in practice 
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(F(1) = 9.167, p < .01). Overall, significantly more legal professionals 
than medical professionals stated that prenatal alcohol exposure was 
never an indication for reporting to CPS. 

Health care providers were asked what action they took upon iden-
tifying an infant affected by prenatal substance exposure (see Table 3). 
Providers were significantly more likely to refer an infant to CPS if 
illicit drug exposure occurred as compared to prenatal alcohol exposure. 
It also was significantly more likely that alcohol-exposed infants would 
never be reported to CPS as compared to infants with prenatal expo-
sure to illicit drugs. 

Court personnel also demonstrated a significantly different approach 
to infants prenatally exposed to alcohol as compared to those exposed 
to illicit drugs, and 29% and 9%, respectively, stated that there is no 
CPS reporting requirement for infants affected by prenatal exposure to 
alcohol or illicit drugs (χ2 (1) = 17.145, p < .001). Similar to health care 

Table 3.  Health Care Providers’ Course of Action upon 
Identification of an Infant Affected by Prenatal 
Alcohol vs. Illicit Drug Exposure

Type of Referral

Health care providers’ response

Yes % χ2 p

Treatment Referral χ2 (1) = 38.91 < .001

For Alcohol Use 56.8

For Drug Use 62.2

Hospital Social Work Referral χ2 (1) = 45.18 < .001

For Alcohol Use 56.8

For Drug Use 62.2

Early Intervention Referral χ2 (1) = 39.41 < .001

For Alcohol Use 50.0

For Drug Use 50.0

Contact CPS χ2 (1) = 29.47 < .001

For Alcohol Use 31.1

For Drug Use 44.6

Abbreviation: CPS, child protective services.
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personnel, the courts were more likely to refer the mother for substance 
abuse treatment and the infant for early intervention services for illicit 
drug exposure as compared to alcohol exposure (see Table 4). 

Overall, when questioned about their knowledge of CAPTA, 82.4% 
of children’s health care providers and 70.8% of juvenile court per-
sonnel responded that they were unaware of any CAPTA regulations 
requiring referral of infants affected by prenatal exposure to alcohol or 
illicit drugs to CPS or responsibility for linking these infants to early 
intervention services.

Limitations
Some limitations of the current work should be noted prior to fully 
considering the findings. This study relied on a convenience sample of 
professionals who voluntarily attended a statewide training, thus limit-
ing the generalizability of the findings. The attendees were individuals 
who had an existing identified interest in prenatal substance use and 
thus their level of knowledge may not represent the general popula-
tion. Also, the survey instrument was unique in that, while the survey 

Table 4.  Court Professionals’ Course of Action upon Identification 
of an Infant Affected by Prenatal Alcohol vs. Illicit Drug 
Exposure

Resource Referral Type

Legal professionals’ response

Yes % χ2 p

Treatment Referral χ2 (1) = 64.357 < .001

For Alcohol Use 63.5

For Drug Use 65.6

Early Intervention Referral χ2 (1) = 66.088 < .001

For Alcohol Use 57.3

For Drug Use 57.3

No Action χ2 (1) = 65.535 < .001

For Alcohol Use 10.4

For Drug Use 9.4
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instrument contained identified indicators of PSE supported in the peer 
reviewed literature, the presenters of the workshop aggregated these 
indicators into one survey instrument for purposes of this measure-
ment. Despite these limitations, the authors believe that the informa-
tion gleaned from the study provides meaningful baseline information 
about an important and vastly understudied topical area. 

Discussion
Implementation of the CAPTA legislation is grounded in children’s 
health care providers’ recognizing infants who have been “affected” by 
prenatal substance exposure and the courts’ ability to assess the implica-
tions of that effect as decisions are made that can make a difference in the 
long term developmental trajectory of the child (Streissguth et al., 1991; 
Bono et al., 2005). Numerous studies have demonstrated that cocaine, 
methamphetamine, opiates, and other illicit drugs as well as alcohol, 
marijuana, and tobacco can have significant adverse effects on neonatal 
outcome, varying with the specific substance(s) the pregnant woman 
has used (Chasnoff, Burns, Schnoll, & Burns, 1985; Coles, Platzman, 
Smith, James, & Falek, 1992; Finnegan, Kron, Connaughton, & Emich, 
1975; Hurd et al., 2005; Varner et al., 2009). In addition, neonatal neu-
robehavioral effects often are present in the newborn, with the infant 
exhibiting poor motor performance, tonicity problems, and difficulties 
with self-regulation, including sleep and feeding problems (Chasnoff, 
Burns, Schnoll, & Burns, 1985; Coles, Platzman, Smith, James, & Falek, 
1992; Lester et al., 2002; DeMoraes Barros et al., 2006). These deficits 
have significant implications for the infants’ everyday functioning, as 
the neuropsychological, behavioral, and cognitive deficits exhibited by 
children prenatally exposed to substances can affect their long-term 
development and socialization and lead to secondary conditions that 
interfere with appropriate academic, behavioral, and developmental 
progress (Streissguth et al., 1991). On the other hand, early recogni-
tion of problems and appropriate intervention early in life significantly 
improve long-term outcomes (Streissguth et al., 1991; Bono et al., 2005). 
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While the intention of the CAPTA legislation is to ensure infants with 
prenatal substance exposure receive needed resources in a timely man-
ner, a fundamental barrier exists. As demonstrated in the current study, 
few children’s health care professionals and juvenile court personnel 
are even aware of CAPTA reporting requirements, thus undermining 
implementation of the legislation. 

The purpose of the original 2003 amendment to the CAPTA 
legislation was to establish a national standard for child protection 
interventions related to prenatal substance exposure (Weber, 2006). 
However, the CAPTA statute is unclear as to what “affected by” prena-
tal substance exposure means, and both within and across states, there 
is no consistent agreement as to how “affected” should be defined. This 
lack of consistency allows for subjectivity that negates the purpose of 
the legislation. 

The majority of physicians in the present study rely primarily on toxi-
cology results to guide decision-making as to whether to refer an infant 
to CPS or not. However, urine toxicologies are quite limited in their 
ability to identify exposed infants (Lester et al., 2001); alcohol, for the 
most part, is not included in toxicology screening panels, and even if it is, 
it is rarely found in the urine. As to the mother’s use of illicit substances 
during pregnancy, that use, for the most part, has to have been within the 
previous 24 to 48 hours in order for the urine to be positive. Meconium 
toxicologies provide a wider window, documenting use throughout the 
third trimester of pregnancy (Lester et al., 2001). But, again, alcohol is 
rarely included in the routine meconium toxicology. In addition, by the 
time meconium toxicology results are available, in most instances the 
mother and infant already have been discharged from the hospital.

Implementation of the CAPTA legislation also is complicated in 
that the child health care professionals in the current study viewed the 
obligation to report differently for alcohol as opposed to illicit drug 
exposure. Adding to this, there is a general lack of consensus as to the 
possible harm of prenatal marijuana exposure on the child’s health and 
developmental outcome, although multiple studies have documented 
the ill effects (Chasnoff, 2017). Tobacco use during pregnancy has 
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unequivocally been shown to be harmful (Varner et al., 2014), but the 
CAPTA legislation is silent on this point, although tobacco would fall 
into the most recent legislation, as written, requiring reporting of all 
infants affected by substances.

Studies dating back to the earliest days of requiring physicians to 
report child abuse have documented health care professionals’ reluc-
tance to have child welfare involved with a family (Chang et al., 1976), 
and this factor most likely continues to influence physician deci-
sions today. From a social justice perspective, multiple studies, includ-
ing this one, have demonstrated a significant social class difference 
in reporting infants due to prenatal substance exposure (Chasnoff, 
Landress, & Barrett, 1990; Van Ryn & Burke, 2000). In the current 
study, 15% of health care providers included socioeconomic status as a 
risk factor to be considered when deciding whether or not to report a 
prenatally exposed child to CPS. At the level of hospital policies, there 
are ongoing inconsistencies as to what substances are reportable and 
what maternal characteristics should drive decisions to report infants 
to child protection agencies (Weber, 2006; Burke, 2007).

From the perspective of prevention, universal screening of and thera-
peutic interventions for pregnant women at risk of substance use would 
reduce the medical and developmental risks related to prenatal sub-
stance exposure. Numerous studies have demonstrated the improved 
pregnancy, neonatal, and child outcomes associated with interventions 
during pregnancy that help the woman cease substance use as early 
in pregnancy as possible (Chasnoff et al., 1989; Goler et al., 2008). 
Establishing a universal screening, brief intervention, and referral to 
treatment (SBIRT) system accrues many benefits to mother and child 
(U.S. Prevention Services Task Force Ratings, 2003) and avoids the 
racial and social class biases that can disrupt prenatal care (Chasnoff, 
Landress, & Barrett, 1990; Van Ryn & Burke, 2000). As it stands now, 
current CAPTA legislation, rather than promoting prenatal identifica-
tion of risk and referral to treatment, delays intervention until after 
potential harm is done, and in some ways may encourage punitive 
rather than therapeutic approaches postnatally (Weber, 2006). 
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The CAPTA legislation is an attempt to create a consistent approach 
to ensuring that infants affected by prenatal substance exposure have 
access to early intervention services. To achieve this shared purpose, 
several recommendations can be made:

1. Federal guidance—A consensus at the federal level is needed to 
guide states in defining the term “affected by.” This consensus 
statement should describe research-based objective criteria that 
identify newborns as “affected by” prenatal substance exposure 
and provide guidance as to when a newborn should be brought 
to the attention of child protective services. 

2. State child welfare systems—At the state level, based on the 
guidance developed at the federal level, consistent standards are 
required as to the child welfare system’s response to families and 
their newborns affected by prenatal substance exposure. Consid-
eration should be given to the fact that many of the complica-
tions related to perinatal substance use can be caused by other 
factors. For instance, how can a decision be made as to whether 
an infant’s being born low birth weight is due to an impover-
ished mother’s having poor access to healthy nutrition or due 
to the mother’s use of substances during pregnancy? In the first 
instance, the child would be referred directly to early intervention 
services; in the second, that referral would, based on CAPTA, 
necessarily have to go through CPS.

3. Professional education—Collaborative education of profession-
als across disciplines and agencies is needed to bring consensus 
to the CAPTA legislation as it is implemented at the local level. 
This education should address the impact of prenatal substance 
exposure; the need for early recognition and intervention; and 
the intent, requirements, and processes for implementation of 
CAPTA.

4. Public health approach—Rather than involving child welfare ser-
vices in all cases, the question must be asked if direct referral from 
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the physician to early intervention would not be a better policy 
requirement. Of course, if it appears that there is risk of harm for 
the child, CPS must be notified. But in many cases, developing 
a direct link between the health care provider and early inter-
vention would alleviate the potential disruption of the provider/
patient relationship, resolve health care providers’ reluctance to 
make a referral to CPS, and remove the stigma families often feel 
when referred to CPS, making them more likely to keep their 
appointment for early intervention services. In a follow-up to 
this study, we learned that only 4% of families referred by Iowa 
CPS to early intervention actually kept their appointment for an 
early intervention assessment. Linking the referral directly from 
the health care provider to the early intervention services may 
enhance the efficiency of the system and improve ultimate access 
for the families.

Conclusions
CAPTA is designed to operate across multiple systems (see Figure 1). 
However, a study funded by the Administration for Children and Fam-
ilies, the federal agency responsible for oversight of CAPTA, demon-
strated that two of the greatest challenges impeding implementation 
of CAPTA were in fact collaboration across agencies and development 
of effective protocols for identifying exposed newborns (Price et al., 
2012). This was evident in the current study, which documented that 
physicians and court personnel rarely agreed as to the indications of an 
infant’s having been affected by prenatal exposures. These inconsisten-
cies are rooted in federal legislation that has created a statute grounded 
in a legal standard (required reporting) but that gives a wide range of 
discretion to both physicians and court personnel as to how the statute 
actually is to be interpreted and thus implemented. 

In the end, CAPTA can provide a cross-systems structure for pre-
venting and intervening in risk for child abuse and neglect. However, 
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the ambiguous language contained in the legislation impedes its suc-
cess. In order to facilitate family stability, appropriate reunification, and 
prevent child abuse and neglect, pregnant women at risk of substance 
use and infants affected by prenatal substance exposure must be identi-
fied early and have full access to treatment and intervention services 
that will promote family and child well-being.
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OBSTETRICS
Medical marijuana laws and pregnancy:
implications for public health policy

Ira J. Chasnoff, MD
n increasing number of states are
Although there is much to learn yet about the effects of prenatal marijuana use on
pregnancy and child outcome, there is enough evidence to suggest that marijuana,
contrary to popular perception, is not a harmless drug, especially when used during
pregnancy. Consequently, the public health system has a responsibility to educate
physicians and the public about the impact of marijuana on pregnancy and to discourage
the use of medical marijuana by pregnant women or women considering pregnancy.

Key words: marijuana, medical marijuana, pregnancy
A passing or considering medical
marijuana laws. The goal of this paper is
to address the public health system’s
responsibility to educate physicians
and the public about the impact of
marijuana on pregnancy and to establish
guidelines that discourage the use of
medical marijuana by pregnant women
or women considering pregnancy.

Patterns of marijuana use in
pregnancy
The prevalence of marijuana use during
pregnancy ranges from2% to 5% inmost
studies but is reported as high as 15e28%
among young, urban, socioeconomically
disadvantaged women.1 Importantly,
the mean potency of marijuana in
terms of its content of 9-carboxy-D9-
tetrahydrocannabinol, the psychoactive
ingredient in marijuana, has increased
steadily over the past 30 years.2

Although no epidemiological studies
of the use of marijuana during preg-
nancy provide information as to the
source of the women’s access to mari-
juana, a recent report from the US
Drug Testing Laboratories (Chicago, IL),
examined Colorado’s 2012 ballot initia-
tive allowing large-scale marijuana pro-
duction and statewide distribution and
studied its impact on patterns of
maternal marijuana use.3 The ballot
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initiative was passed in November 2012
and went into effect January 2014.
Based on local hospital protocols,

meconium specimens from newborns
across the nation that were determined
to be at high risk of prenatal drug or
alcohol exposure were collected and
forwarded to the US Drug Testing
Laboratories for analysis. Data were
analyzed for the presence ofmarijuana in
specimens originating from hospitals
within the state of Colorado vs speci-
mens sent from the rest of the United
States during the first 9 months of
the years 2012 and 2014. Positive
samples were confirmed for 9-carboxy-
D9-tetrahydrocannabinol using gas
chromatographyemass spectrometry.
The rates of positive meconium sam-

ples for marijuana were similar at each of
the time points in the 2 populations, with
an approximately 10% increase in the
rate of positive marijuana samples in
Colorado and in the rest of the country.
More importantly, however, although
the concentration of marijuana in
exposed neonates’ meconium for the
US-wide population demonstrated little
change across the 2 time periods, the
exposed neonates in Colorado experi-
enced substantially more exposure to
marijuana in the postlegalization period
as indicated by a significant increase
(Mann-Whitney, P ¼ .013) in the
concentrations of 9-carboxy-D9-
tetrahydrocannabinol, from a mean
concentration of 213 ng/g � 230.9 ng/g
MONTH 2016
(median, 142 ng/g) in 2012 to 361 ng/g�
420.3 ng/g (median, 212 ng/g) in 2014.3

Consequences of marijuana use in
pregnancy
Although increased rates of stillbirths4

and low-birthweight neonates5-8 have
been documented in pregnancies
complicated by prenatal marijuana use,
these findings are partially confounded
by tobacco use, which is relatively com-
mon among women who use marijuana
during pregnancy. However, the known
action of exogenous cannabanoids could
explain the consistent neurological and
neurodevelopmental outcomes that have
been documented in infants and chil-
dren prenatally exposed to marijuana.9

Marijuana is highly lipid soluble and
crosses the placenta and the blood-brain
barrier with ease, accumulating in fetal
tissues, particularly the brain.10,11 In the
adult central nervous system, 9-carboxy-
D9-tetrahydrocannabinol interferes
with the endocannabinoid signaling
system, responsible for modulating
synaptic neurotransmitter release to
regulate motor control, memory, and
other brain functions.12

Components of the endocannabinoid
system are present during embryonic
central nervous system development as
early as 16e22 days’ gestation in
humans.13 It is at this time that the
neural plate and neural tube, the basic
scaffold for the forebrain, midbrain, and
hindbrain, are established. A large study
American Journal of Obstetrics & Gynecology 1
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conducted by the US National Birth
Defects Prevention Center documented
a significantly increased risk for anen-
cephaly when the fetus is exposed to
marijuana during the first month of
gestation.14 This risk was isolated to the
period when the neural tube is closing,
1e4 weeks after conception.

The function of the endocannabinoid
system during the preneuronal phase in
humans has not been well delineated.
However, a long line of research has
demonstrated its important role in
TABLE
States with medical
marijuana laws37

State

Date of passage
of original
legislation

Alaska November 1998

Arizona November 2010

California November 1996

Colorado November 2000

Connecticut May 2012

District of
Columbia

May 2010

Delaware May 2011

Hawaii June 2000

Illinois May 2013

Maine November 1999

Maryland April 2014

Massachusetts November 2012

Michigan November 2008

Minnesota May 2014

Montana November 2004

Nevada November 2000

New Hampshire May 2013

New Jersey January 2010

New Mexico March 2007

New York June 2014

Oregon November 1998

Pennsylvania April 2016

Rhode Island January 2006

Vermont May 2004

Washington November 1998
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shaping neuronal circuitry in the
developing fetus as well as modu-
lating development of various neuro-
transmitter systems, primarily the
catecholaminergic and opioidergenic
systems.15-17 Gestational exposure to
exogenous cannabanoids, as found in
marijuana, may target the cannabinoid
receptor CB1, disrupting migration,
differentiation, and synaptic communi-
cation in the developing neurotrans-
mitter system.18-21

There also is evidence that intrauter-
ine exposure to marijuana impairs
dopamine D2 mRNA expression in the
amygdala and in the nucleus accumbens
at around 18e22 weeks’ gestation.22 The
resulting defective dopamine D2
signaling in these centers, which play a
role in cognitive and emotional func-
tioning, is consistent with the neuro-
behavioral deficiencies that have been
observed in newborns exposed to
marijuana.
These deficits primarily reflect

impaired regulatory control: irritability,
tremors, and poor habituation23; diffi-
culty with arousal and state regula-
tion24,25; and sleep disturbance.26

Although 2 studies27,28 found no neu-
robehavioral differences between
marijuana-exposed and nonexposed in-
fants in the early neonatal period, it has
been postulated that these 2 studies
differed from the others because of so-
ciocultural differences as well as the
varying statistical treatments of the
different confounding factors.25

Numerous studies have documented
neurodevelopmental deficits in older
children, adolescents, and young adults
who were prenatally exposed to mari-
juana.29-36 These studies once again are
consistent with 9-carboxy-D9-tetrahy-
drocannabinol’s action on the devel-
oping fetal central nervous system.
Longitudinal follow-up of children in a
large prospective study found a consis-
tent pattern of deficits in cognitive
functioning. At 6 years of age, prenatal
marijuana exposure was linked to lower
verbal reasoning scores and deficits in
composite, short-term memory, and
quantitative intelligence scores.29

In this same cohort at 10 years of age,
negative effects of prenatal marijuana
ONTH 2016
exposure had a significant impact on
design memory and screening index
scores of the Wide Range Assessment of
Memory and Learning,30 and the exposed
children had lower test scores on school
achievement.31 In addition, by age 10
years, prenatal marijuana exposure was
significantly related to increased hyper-
activity, impulsivity, and inattention
problems aswell as significantly increased
rates of child depressive symptoms.32,33

Child depressive symptoms and
attention problems in these children
at age 10 significantly predicted de-
linquency at 14 years.34 Fried and
Smith,35 in a review of several well-
controlled longitudinal studies, showed
that prenatal marijuana exposure was
related to a significantly increased rate of
difficulties with executive functioning,
an aspect of regulatory control that is key
to learning and to managing behavior.

A study of functional MRIs in a group
of 18-22 year old young adults who had
been prenatally exposed to marijuana
revealed altered neural functioning that
impacted short-term memory.36 Further
animal and human studies are needed,
especially studies that can overcome the
common limitations found in the major-
ity of studies that investigate teratogenic
agents in humans, specifically the inability
to conduct randomized, controlled,
prospective studies and the reliance on
retrospective self-report regarding
amounts and patterns of marijuana use.

Policy implications
Although there is much to learn yet
about the effects of prenatal marijuana
use on pregnancy and child outcome,
there is enough evidence to suggest
that marijuana, contrary to popular
perception, is not a harmless drug,
especially during pregnancy. Twenty-
four states and Washington, DC, have
passed medical marijuana legislation37

(Table).
In general, the legislation in all states

removes state-level criminal penalties
on the use, possession, and cultivation
of marijuana by patients who possess
written documentation from their
physician advising that they would
derive benefit from the medical use of
marijuana. Only Oregon has legislation

http://www.AJOG.org
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that requires a point-of-sale warning at
dispensaries regarding cannabis use in
pregnant or breast-feeding women.38

The Colorado Department of Health
has posted recommended screening
questions for women who are
pregnant and recommends discussing
the importance of the cessation of
marijuana during pregnancy or, at a
well-woman visit, if a woman desires to
become pregnant.39

The number of physicians who are
prescribing marijuana to pregnant
women across the various states is un-
known, but professional organizations
have recognized the need to address the
issue. The American Medical Associa-
tion announced in 2015 that it would
advocate for regulations and pregnancy
warning labels on medical and recrea-
tional marijuana,40 and in July 2015 the
Committee on Obstetric Practice of the
American College of Obstetricians and
Gynecologists published a policy state-
ment that discouraged obstetricians and
gynecologists from “prescribing or sug-
gesting the use of marijuana for medic-
inal purposes during preconception,
pregnancy, and lactation.”1

From a public health perspective, state
departments of health, in collaboration
with state licensing boards, should take
several steps to educate and inform the
public and professionals on the possible
impact of marijuana’s use during preg-
nancy and to discourage such use
including the following:

� Medical marijuana legislation should
include public, professional, and leg-
islative education about the impact of
marijuana on pregnancy and child
outcome.

� Informational materials should be
available at all sites that prescribe or
sell marijuana, and a government
warning label, similar to alcohol,
regarding marijuana use and preg-
nancy should be posted.

� Physicians who plan to write mari-
juana prescriptions should be
required to obtain continuing medi-
cal education credits that address
marijuana and pregnancy.

� Guidelines for physicians writing
marijuana prescriptions should be
developed, including asking all
women of child-bearing age about the
possibility of a current pregnancy and
offering a pregnancy test to all women
of child-bearing age prior to giving a
prescription for marijuana.

From a research perspective, ran-
domized controlled studies of the effec-
tiveness of marijuana as a medication
need to include women, and rates of
marijuana use in pregnancy before and
after new medical marijuana legislation
need to be assessed further. It appears
that in the short term, legalization of
marijuana use did not significantly in-
crease the rate of marijuana use among
pregnant women in Colorado.3 Howev-
er, those women who were using mari-
juanawere either using greater quantities
of marijuana or marijuana with higher
concentrations of 9-carboxy-D9-
tetrahydrocannabinol.
Importantly, prospective, longitudinal

studies of child cognitive and neuro-
cognitive development need to be un-
dertaken to further assess the impact of
prenatal marijuana exposure, and
studies of family functioning and child
safety are necessary to understand envi-
ronmental factors that may affect the
child if a family member is using or
abusing marijuana.
As states continue to legalize mari-

juana, making it more accessible,
increased use across the general popu-
lation could lead to increased rates of
prenatal marijuana exposure, especially
because most women do not realize they
are pregnant during the first weeks after
conception.
From a public health perspective, at

the very least, we must acknowledge that
marijuana’s use during pregnancy has
potential risks, and we need to incor-
porate guidelines into the new and
emerging marijuana laws that recognize
and communicate that risk. Marijuana
use is fast fading from the legal agenda,
but its use, especially during pregnancy,
remains a public health issue. -
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Misdiagnosis and Missed Diagnoses in
Foster and Adopted Children With
Prenatal Alcohol Exposure
Ira J. Chasnoff, MD, Anne M. Wells, PhD, Lauren King, MA

abstract OBJECTIVE: The purpose of this article is to assess the rate of misdiagnosis and missed diagnoses
of fetal alcohol spectrum disorders (FASD) among a population of foster and adopted youth
referred to a children’s mental health center.

METHODS: Data were collected from a sample of 547 children who underwent a comprehensive
multidisciplinary diagnostic evaluation. Utilizing current diagnostic criteria, children were
diagnosed, as appropriate, with fetal alcohol syndrome, partial fetal alcohol syndrome, alcohol-
related neurodevelopmental disorder, or alcohol-related birth defects. Changes in rates of
alcohol exposure-related diagnoses and cooccurring mental health disorders pre- and
postassessment were analyzed by using McNemar’s test for dependent proportions.

RESULTS: Among 156 children and adolescents who met criteria for a diagnosis within the fetal
alcohol spectrum, 125 had never been diagnosed as affected by prenatal alcohol exposure,
a missed diagnosis rate of 80.1%. Of the 31 who had been recognized before referral as affected
by prenatal alcohol exposure, 10 children’s FASD diagnoses were changed within the spectrum,
representing a misdiagnosis rate of 6.4%. The remaining 21 (13.5%) children’s diagnoses stayed
the same. There also were significant changes in the rate of mental health diagnosis, and
learning disorders, communication disorders, and intellectual disability, objective signs of
neurocognitive damage, were not recognized in a significant number of children with FASD.

CONCLUSIONS: Within this clinical sample, 86.5% of youth with FASD had never been previously
diagnosed or had been misdiagnosed. These high rates of missed diagnoses and misdiagnosis
have significant implications for intervention and therapeutic services.

WHAT’S KNOWN ON THIS SUBJECT: Researchers
speculate that children with fetal alcohol
spectrum disorders often are not recognized or
diagnosed correctly.

WHAT THIS STUDY ADDS: This is the first study to
assess the rate of missed diagnoses and
misdiagnosis in foster and adopted children with
fetal alcohol spectrum disorders.
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In children with a history of prenatal
alcohol exposure, the diagnosis of
fetal alcohol syndrome (FAS) is based
on 3 criteria: prenatal and/or
postnatal growth retardation, central
nervous system impairment, and
characteristic facial
dysmorphology.1–3 However,
neurodevelopmental deficits among
children who have confirmed
prenatal exposure to alcohol but who
do not meet diagnostic criteria for
FAS are much more common. Partial
FAS4 (pFAS) and alcohol-related
neurodevelopmental disorder
(ARND)4 are the most common
diagnoses, and alcohol-related birth
defects (ARBDs)4 is relatively rare.5

In 2004, a group of federal agencies
developed a consensus definition of
a more comprehensive term, fetal
alcohol spectrum disorders (FASD).
The term FASD is “an umbrella term
describing the range of effects that
can occur in an individual whose
mother drank during pregnancy.”3

Unfortunately, many children and
adolescents with FASD go
unrecognized and untreated6–8; this
is due to multiple factors, including
unknown maternal history of alcohol
use during pregnancy,9,10 lack of
consistent facial dysmorphology and
growth impairment across all
diagnoses within the fetal alcohol
spectrum,3,4,10,11 and the high rate of
cooccurring mental health
disorders.12 Within our clinic’s
population at the Children’s Research
Triangle (CRT), it was noted that
large numbers of children with FASD
had been incorrectly diagnosed
before referral. The purpose of this
article is to assess the rate of
misdiagnosis and missed diagnoses of
FASD among a population of children
and adolescents referred to
a children’s mental health center for
assessment and treatment. We
hypothesized that the majority of
children with FASD referred to the
center would not have been
diagnosed with FASD at the time of
referral and that, of those that were

identified as having an alcohol
diagnosis within FASD, a significant
number would have been
inaccurately diagnosed.

METHODS

The clinic at CRT is a mental health
center specializing in the assessment
and treatment of high-risk populations
of children and adolescents, especially
those in the child welfare system.
CRT is not an “FAS clinic”; there are no
screening criteria for referral to the
clinic, but the most common reason
for referral is behavioral problems.
Almost all of the children are referred
through the Illinois Department of
Children and Family Services (DCFS),
and all children are in the care of
a pediatrician or other children’s
primary health care provider, as
required by DCFS. An average of 200
children per year undergo
a comprehensive medical, mental
health, and neurodevelopmental
assessment at the center.
Approximately 30% of the children
evaluated each year receive
a diagnosis within the fetal alcohol
spectrum.

Study Inclusion

All foster and adopted children 4 to
18 years of age who have undergone
comprehensive evaluation for any
reason at CRT were eligible for
inclusion in the study. An office clerk
and interns who had no knowledge of
history or diagnosis of any of the
children pulled a sample of 547
charts from ∼3000 charts.

Child Assessment

The initial evaluation for each child
consisted of a full pediatric,
neurologic, and dysmorphology
examination conducted by 1 of 2
board-certified pediatricians with
extensive experience in diagnosing,
assessing, and treating children with
FASD. Each child’s prenatal alcohol
exposure (yes/no) was verified
through documentation in the child’s
birth, medical, child welfare, and/or

adoption records. In addition,
maternal use of tobacco and illicit
drugs as documented through
maternal admission of use or positive
toxicology for the mother or newborn
was recorded. Information regarding
dosage and frequency of maternal
alcohol, tobacco, and/or illicit drug use
was not available for most children.

Before 2003, the pediatricians
assessed the child’s facial features
based on published dysmorphic
abnormalities consistent with FAS.1,3

After 2003, a digital facial photograph
of each child was taken following
the guidelines established by Astley
and Clarren,13 and measurements
of palpebral fissure length and
intercanthal distance were calculated
via the photograph by using the
recommended formulae. The
philtrum and lip Ranks (Ranks 1
through 5) were assigned by the
pediatrician during the examination
based on the established grading
system13 and were confirmed
through computer-generated upper
lip circularity calculations. After the
medical examination, the child and
family underwent a clinical interview
with a licensed psychologist, and the
child was evaluated under the
direction of a doctoral level
psychologist utilizing instruments
that assess child psychological and
neurodevelopmental functioning
across several domains.

Measures

The neurodevelopmental battery with
which each child was evaluated
included age appropriate instruments
and approaches that assessed
neurocognitive functioning, including
general intelligence, memory,
executive functioning, and speech and
language; academic achievement; self
regulation, including sensory
processing, social skills, and behavior;
and adaptive behaviors.14–16

Diagnostic Assignment

Based upon the completed
comprehensive evaluation, children
were assigned an alcohol exposure-
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related diagnosis that is consistent
with the University of Washington’s
4-digit code system10 for diagnosis:

• Growth retardation: current or past
weight and/or height less than
third percentile adjusted for age
and gender. We tightened the
growth criteria from 10th percen-
tile, as recommended in the Cen-
ters for Disease Control and
Prevention diagnostic and referral
guidelines,3 to third percentile, as
recommended by Astley,10 because
of the high rates of diagnostic
misclassification.2,17,18 Recent
studies have documented that use
of third percentile for growth as-
sessment neurodevelopmentally
differentiates children within the
fetal alcohol spectrum.10,15 Also,
growth criteria below third per-
centile align more closely with the
original definition of FAS.1

• Facial dysmorphology: abnormal
measurements of the upper lip
(rank 4 or 5) and the philtrum
(rank 4 or 5) and shortened pal-
pebral fissures based on direct
measurement or, after 2003,
according to analysis of facial fea-
tures utilizing the Lip-Philtrum
Guide and digital facial photograph
based on the criteria of Astley and
Clarren.13,19

• Central nervous system abnormal-
ities: demonstration of structural,
neurologic, or functional central
nervous system deficits20 as docu-
mented by the presence of micro-
cephaly (current head
circumference below third percen-
tile for age and gender) and/or
functional deficits demonstrated as
global cognitive delays with per-
formance below the third percen-
tile on standardized testing or 3 or
more domains of neuro-
developmental functioning more
than 2 SDs below the normed mean
on standardized measures of neu-
rocognitive, self-regulatory, or
adaptive functioning.

Based on these standards, children
who met all physical criteria for

growth impairment and facial
dysmorphology as well as
neurodevelopmental deficits were
assigned a diagnosis of FAS. Children
with confirmed prenatal alcohol
exposure, facial dysmorphology, and
neurodevelopmental deficits but with
normal growth (height and weight)
patterns were diagnosed as pFAS.
Children with confirmed exposure,
normal growth and
neurodevelopmental functioning but
major structural abnormalities were
diagnosed as ARBDs. Children who
had confirmed exposure and met
criteria for neurodevelopmental
deficits but did not meet criteria
for facial dysmorphology and/or
growth were classified as ARND.
This approach is consistent with the
newly published Diagnostic and
Statistical Manual of Mental
Disorders, Fifth Edition mental
health criteria for neurobehavioral
disorder with prenatal alcohol
exposure (ND-PAE),21 which is the
terminology that will replace the
term ARND.

Data Analytic Approach

Frequency tables and case summaries
were generated for each of the
hypothesized questions by using SPSS
21.0 (IBM SPSS Statistics, IBM
Corporation). Pre- and
postassessment proportions of
diagnoses were analyzed by using
McNemar’s test for dependent
proportions, again using SPSS 21.0.
This statistical test is used on paired
nominal data, which are contained in
a 232 table in studies that have
a before and after component.22

The Institutional Review Board of
DCFS and the Western Institutional
Review Board approved all
procedures for this archival study.

RESULTS

Descriptive Data

All children in the sample were in
a foster or adoptive home at the time
of referral and evaluation. Among the

547 children included in the study,
the mean age was 9.36 years (SD =
3.93), and 63.8% were boys. Racial
(50.6% African American, 1.3% Asian,
32.2% white, 0.7% Native American,
12.2% biracial, 0.2% other, 2.8%
unknown) and ethnic distribution
(11.7% Hispanic, 82.8% non-
Hispanic, 5.9% unknown) reflected
the general distribution of children
under DCFS supervision.

Referral Diagnoses

By far, the most common reason for
referral of the 547 children to the
CRT clinic was “behavioral problems.”
At referral, diagnoses related to
prenatal alcohol exposure were
relatively rare, with 36 children
(6.6%) being referred with
a diagnosis of FAS and 15 children
(2.7%) being referred with
a diagnosis of ARND. The most
common mental health diagnosis at
the time of referral (Table 1) was
attention-deficit/hyperactivity
disorder (ADHD), followed by
posttraumatic stress disorder,
conduct disorder, oppositional defiant
disorder, and reactive attachment
disorder.

Diagnoses After Evaluation

After the comprehensive
multidisciplinary evaluation at CRT
and using the diagnostic criteria
presented in the Methods section,
156 children (28.5%) met criteria for
a diagnosis within FASD: 93 with FAS,
1 with pFAS, 61 with ARND, and 1
with ARBD. In this way, the sample
was representative of our overall
clinic population in that ∼30% of the
children evaluated at CRT meet
criteria for a diagnosis within FASD.
The subset of children with FASD was
similar as to mean age and
distribution by gender and race/
ethnicity to the referral sample of
children. Mental health diagnoses
assigned after comprehensive
assessment changed significantly for
the 156 children with FASD (Table 2)
and demonstrated a wide range of
disorders.
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Changes in Diagnosis Pre- and
Postassessment

Among the 547 children, 51 were
referred with a diagnosis within the
fetal alcohol spectrum; of these
children, 20 did not meet criteria for
any diagnosis within FASD, and 31
children retained an alcohol
exposure-related diagnosis,
a significant reduction (P , .001,
Cramer’s n = 0.73) in the number of
children with a diagnosis related to
FASD. Specific diagnoses within FASD
also demonstrated a high rate of
error. Of the 36 children who had
been diagnosed with FAS, only 16 of
these children met criteria for FAS

after their full assessment, 7 met
criteria for ARND, and 13 qualified for
no alcohol-related diagnosis. Of 15
children with a referral diagnosis of
ARND, 5 retained a diagnosis of ARND
after comprehensive assessment, 2
received a diagnosis of FAS, and 8
received no alcohol-related diagnoses.

Of the 156 children who after full
assessment received a diagnosis
within FASD, only 31 (19.9%) had
been referred to the clinic with
a diagnosis related to prenatal alcohol
exposure; 80.1% of children with
FASD had not been recognized.

After comprehensive assessment by
the multidisciplinary clinical team,

there was a significant change in
mental health diagnoses for the 156
children with FASD (Table 1). Of note,
learning disorders, communication
disorders, and intellectual disability,
objective signs of significant
neurocognitive damage, had not been
recognized in a large majority of the
children with these disabilities.
Among the 156 children with
confirmed FASD, 147 (94.2%)
received a cooccurring mental health
diagnosis, with 104 (66.7%) having 2
or more mental health diagnoses in
addition to the alcohol exposure-
related diagnosis.

Changes in Treatment Pre- and
Postassessment

The multidisciplinary assessment led
to a significant change in therapeutic
approaches for the 156 children
with FASD (Table 2). After the
evaluation, significantly fewer
children required the developmental
therapy, physical therapy, and
speech/language therapy that they
had been receiving and instead
needed services, especially family
therapy, sensory integration
treatment, and psychotherapy, that
they previously had not been
receiving (Table 2). In addition to the
therapeutic modalities presented in
Table 2, after assessment, a number
of children with FASD required
further medical interventions; 27
children (17.3%) required extensive
dental work and 8 (5.1%) children
needed an ophthalmology evaluation.
Also, attachment therapy was
recommended for 33 children
(21.2%), and educational services
were recommended for 109 (69.9%)
of the children with FASD.

Recommendations for medication use
also changed from the time of referral
to the time after diagnosis of FASD. At
the time of referral, 11 of the 156
children and youth were on stimulant
medications to treat ADHD. After
assessment, stimulant medications
were recommended to only 1 of these
individuals. Twenty-two other
children and youth with FASD who

TABLE 1 Changes in Mental Health Diagnoses of Children With FASD After Assessment (N = 156)

Diagnosis Referral
Diagnosis

Postassessment
Diagnosis

P Effect Size

N % N % Cramer’s n

ADHD 42 26.4 88 55.3 ,.001 0.05
Adjustment disorder 3 1.9 20 12.6 .001 0.05
Anxiety disorder 3 1.9 15 9.4 .004 0.11
Autism/pervasive developmental disorder 0 0.0 8 5.0 —

Bipolar Cyc 3 1.9 3 1.9 .999 0.32
Bipolar NOS 6 3.7 3 1.9 .453 0.22
Communication disorder 6 3.7 20 12.5 .007 0.02
Depression NOS 5 3.2 12 7.7 .065 0.36
Developmental disorder 2 1.3 8 5.0 .109 0.03
Developmental delay 8 5.0 5 3.1 .508 0.29
Learning disability 7 4.4 23 14.5 .002 0.08
Mental retardation 7 4.4 24 15 ,.001 0.34
Mood disorder NOS 3 1.9 6 3.8 .508 0.03
Oppositional defiant disorder 8 5.0 4 2.5 .344 0.15
Psychotic disorder 2 1.3 5 3.1 .375 0.30
Posttraumatic stress disorder 10 6.3 26 16.3 .001 0.38
Reactive attachment disorder 9 5.6 14 8.8 .383 0.02
Sensory integration disorder 6 3.8 25 16.0 ,.001 0.28
Sleep disorder 1 0.6 7 4.4 .031 0.37
Other diagnosis 7 4.4 20 12.6 .011 0.10

Em dash denotes the following: Because there were no children with this diagnosis at referral, McNemar’s test could not
be calculated. NOS, not otherwise specified.

TABLE 2 Changes in Therapeutic Services for Children With FASD After Assessment (N = 156)

Therapeutic Service Referral Postassessment P Cramer’s n

N % N %

Occupational therapy 40 25.7 2 1.3 ,.001 0.08
Physical therapy 19 11.9 4 2.6 ,.001 0.06
Developmental therapy 19 11.9 0 0 —

Speech/language 45 28.8 16 10.2 ,.001 0.09
Family therapy 15 9.5 25 15.7 .002 0.13
Sensory integration 18 11.3 76 48.7 ,.001 0.21
Psychotherapy 54 34.6 42 26.9 .008 0.02

Em dash denotes the following: Because there were no children receiving this therapy post assessment, McNemar’s test
could not be calculated.
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had not presented on medications
were prescribed stimulant
medications for ADHD after
assessment.

Of the 156 children and youth with
FASD, before referral 8 had been
prescribed psychotropic medications.
Of those 8 youth, 1 child’s
prescription stayed the same and 7
children were taken off psychotropic
medication. Six additional youth with
FASD were placed on psychotropic
medications. Eighteen of the youth
came into the clinic with other
medication prescriptions, of which 14
were taken off their medication and 4
maintained their medication. Eleven
additional youth were placed on new
medication.

DISCUSSION

Within this clinical sample, the higher
number of children with FAS as
opposed to pFAS or ARND most likely
is due to the fact that foster and
adopted children with severe
behavioral disorders frequently are
referred to CRT’s clinic. However,
even with this severity of behavioral
problems, 86.5% of children and
adolescents with FASD had never
been previously diagnosed or had
been misdiagnosed. The majority of
these youth (80.1%) had a missed
diagnosis, whereas the remaining
6.4% of youth had a misdiagnosis (ie,
their diagnosis within the FASD
spectrum was changed). These
findings suggest that FASD frequently
go unrecognized; thus, education is
most needed in overall awareness of
FASD, with additional emphasis on
differential diagnosis within the
spectrum. This is especially pertinent
as ND-PAE replaces ARND as
a diagnostic term. In the current
study, all 155 children diagnosed as
having FAS, pFAS, and ARND met
newly published criteria for ND-
PAE.21

There are several barriers to early
recognition and accurate diagnosis
of children and adolescents with
FASD. The frequent lack of clear

physical findings in children
affected by alcohol
exposure,3,5,10,11 the historically
confusing language and diagnostic
terminology applied to alcohol-
affected children,23 and the
perceived stigma against
addressing alcohol use by pregnant
women24 most likely contributed
to the majority of affected children
and adolescents in the current
study having been misdiagnosed or
missed completely. A survey of
American Academy of Pediatrics
members indicated that only 50%
of respondents felt prepared to
make a diagnosis within the fetal
alcohol spectrum.24 Further,
children’s health providers do not
routinely consider prenatal alcohol
exposure in the differential
diagnosis of behavioral and
learning problems.25

In the current study, ADHD was the
most common referral diagnosis for
children who ultimately were
diagnosed with FASD. Previous
studies have demonstrated that
anywhere from 40% to 75% of
children with FASD are diagnosed
with ADHD.15,26,27 However, there are
qualitative differences in the types of
attention problems seen in children
with FASD as compared with children
with ADHD.28–30 Children with ADHD
and FASD have been shown to have
greater deficits in verbal
comprehension and perceptual
reasoning than children having ADHD
without prenatal alcohol exposure.28

Another study of children with FASD
compared with children with ADHD
revealed that children with FASD
were more likely than the ADHD
group to engage in sociopathic
behaviors, such as lying and
stealing.29 Greenbaum et al30 found
that children with FASD demonstrate
a behavioral profile distinct from
children with ADHD, especially
related to difficulties in social
cognition and emotion processing.
These differences and the lack of
recognition of FASD have significant
implications for the pharmacologic

and therapeutic approach to treating
the child, since studies have
demonstrated differential response to
medication for children with
FASD.31,32

The cooccurring mental health
disorders in individuals affected by
prenatal alcohol exposure have
implications for therapy.33,34 In the
current study, the majority of children
and youth ultimately diagnosed with
FASD required significant alteration of
therapeutic services. The therapies
most commonly delivered by early
intervention and school systems
(developmental, speech/language,
occupational, and physical therapies)
were the therapies the children with
FASD were most frequently receiving.
However, upon receiving
a comprehensive evaluation,
significant numbers of the children
and youth did not need these
therapies but required more intense
forms of mental health therapy
addressing attachment difficulties,
behavioral difficulties, and sensory
processing deficits, as well as the need
for the child and family to participate
in some form of psychotherapy. In
addition, the need for specialized
educational services in the school and
dental care often had been overlooked
for the children who ultimately
were diagnosed with FASD.

This study has limitations in that the
target population consists of a foster
or adopted population referred for
a behavioral or mental health
assessment. Thus, conclusions may
not be generalized to the general
population of children with FASD. In
addition, it is important to note that
some of the mental health diagnoses
and the recommended changes to
therapeutic approaches may have
been due to the child’s aging and
corresponding evolution of
symptoms. Further, children’s varying
presentations at the assessment
session, incomplete access to records,
changes in reporting by parents and
other auxiliary informants, and
foundational differences in training
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among professionals (psychologists,
psychiatrists, and pediatricians) may
also influence the interpretation of
diagnostic criteria. However, issues
such as intellectual disabilities,
communication disorders, and
learning disorders (problems that are
relatively common among individuals
with FASD) do not change over
time, are less subjective than many of
the mental health diagnoses, and
provide concrete evidence of
neurologic damage, but were not
recognized in a number of the
children.

Once children and adolescents with
FASD are recognized, there must be
an immediate effort to obtain
diagnostic and therapeutic services.
Early diagnosis, especially before the
age of 6 years, coupled with earliest
intervention is 1 of the strongest
correlates with an improved outcome
for the child long-term.35 Delayed or
incorrect diagnosis, especially among
children who do not have the sentinel
facial dysmorphology associated
with FAS, may lead to a higher
incidence of secondary disabilities36

and greater need for special
education services.37 The role of the
pediatrician and other children’s
health care providers is clear: early
recognition of the child or adolescent
with FASD, referral to a provider who
can conduct a full evaluation, and
participation in the development of
a targeted treatment plan that
incorporates mental health treatment,
behavioral management strategies,
and special education services.

CONCLUSIONS

Although FASD have long been
recognized as a leading cause of
intellectual disabilities, behavior
problems, learning disabilities, and
cooccurring mental health
disorders,1,2,5,9,12–15,20,31,32 children
and adolescents who have been
affected by prenatal alcohol exposure
often go undiagnosed or are
misdiagnosed. Pediatricians and
other children’s health care providers

have the opportunity to screen
children and youth in their practices
for FASD and ensure that affected
individuals receive the targeted range
of services they may need.
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