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EXPOSURE TO MARIJUANA DURING PREGNANCY ALTERS NEUROBEHAVIOR
IN THE EARLY NEONATAL PERIOD

MARINA CARVALHO DE MORAES BARROS, MD, PHD, RUTH GUINSBURG, MD, PHD, CLOVIS DE ARAÚJO PERES, PHD,
SANDRO MITSUHIRO, MD, ELISA CHALEM, AND RONALDO RAMOS LARANJEIRA, MD, PHD

bjective To assess the neurobehavior of full-term neonates of adolescent mothers exposed to marijuana during pregnancy.

tudy design This prospective cross-sectional study included full-term infants within 24 to 72 hours of life born to
dolescent mothers at a single center in Brazil. Data on sociodemographic and obstetrical and neonatal characteristics
ere collected. The mothers underwent the Composite International Diagnostic Interview, and the infants were assessed
ith the Neonatal Intensive Care Unit Network Neurobehavioral Scale (NNNS). Maternal hair and neonatal meconium
ere analyzed. Neonates exposed in utero to tobacco, alcohol, cocaine, and/or any other drugs except marijuana were
xcluded.

esults Of 3685 infants born in the study hospital, 928 (25%) were born to adolescent mothers. Of these, 561 infants met
he inclusion criteria and were studied. Marijuana exposure was detected in 26 infants (4.6%). Infants exposed (E) or not
xposed (NE) to marijuana differed in the following NNNS variables: arousal (E, 4.05 � 1.19 vs NE, 3.68 � 0.70), regulation
E, 5.75 � 0.62 vs NE, 6.04 � 0.72), and excitability (E, 3.27 � 1.40 vs NE, 2.40 � 1.57). After controlling for confounding
ariables, the effect of marijuana exposure on these scores remained significant.

onclusions Marijuana exposure during pregnancy alters the neurobehavioral performance of term newborn infants of
dolescent mothers. (J Pediatr 2006;149:781-7)

ach year, approximately 900,000 teenagers become pregnant in the United States. Despite decreasing rates of teenage
pregnancy, more than 4 in 10 adolescent girls will have been pregnant at least once before age 20.1 In 1992, for every
1000 females age 15 to 19, there were 4 births in Japan, 8 in the Netherlands, 33 in the United Kingdom, 41 in Canada,

nd 61 in the United States.2 Adolescent pregnancy has been associated with poverty, unmarried status, low educational levels,
moking, drug use, and inadequate prenatal care.3 In Brazil, there were 3,059,402 live births in 2002, 23% of which involved
others between age 10 and 19.4

Studies from the US Department of Health and Human Services, Substance Abuse
nd Mental Health Services Administration5 report abuse of illicit drugs during gestation
n 3.3% of American women, 80% of whom use marijuana. According to the National

ousehold Survey on Drug Abuse,6 2.8% of pregnant women use illicit drugs. Marijuana
s used by 75% of these women during gestation, and more than 50% also use alcohol and
obacco along with marijuana. In Brazil, data regarding drug abuse during gestation are
parse and focused primarily on cocaine abuse. Magalhães et al7 found maternal drug
buse in 1.4% of 2173 live births, and marijuana was used by 36% of the mothers in 1
aternity hospital in São Paulo in 1997.

The fetal and neonatal effects of drug abuse by pregnant women depend on several
actors, including the effects of the drug(s) per se and such other variables as nutrition, risk of
exually transmitted diseases, quality of prenatal care, and other factors.8,9 The objective of this
tudy was to compare the neurobehavior of full-term newborn infants of adolescent mothers
n the second/third day of life with regard to maternal use of marijuana during gestation.

METHODS
This cross-sectional study with prospective data collection was performed in the

ário de Moraes Altenfelder Silva Maternity Hospital, a third–level, city-owned hospital

IDI Composite International Diagnostic Interview NNNS Neonatal Intensive Care Unit Network
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n São Paulo, Brazil. The study was approved by the hospital
nd by the Federal University of São Paulo Ethical Commit-
ee and was funded by a grant from the State of São Paulo
esearch Support Foundation.

A neonate was included in the study after written in-
ormed consent was obtained from the mother if the follow-
ng criteria were met: an adolescent mother between age 10
nd 20 years10 and a full-term infant, defined as gestational
ge between 37 weeks and 41 weeks, 6 days according to the
est obstetric estimate or using the new Ballard method.11

ny neonate with conditions that could potentially interfere
ith neurobehavioral assessment was excluded, such as a
ositive maternal serology for syphilis, toxoplasmosis, cyto-
egalovirus, or human immunodeficiency virus; maternal use

f opioids, sedatives, and/or anticonvulsants during the 24
ours before delivery; use of systemic anesthesia during de-

ivery; Apgar score � 3 at 1 minute or � 7 at 5 minutes of life;
ajor congenital malformations; fetal exposure to tobacco

any cigarette), alcohol (more than 1 special occasion/month),
ocaine, and/or other illicit drugs; and the need for monitor-
ng vital signs, oxygen, incubators, venous infusions, photo-
herapy, or medications on the day of the study.

Neonates and their mothers were studied by a team
f neonatologists, psychologists, and psychiatrists. A neo-
atologist performed a maternal interview, collecting data
elated to the sociodemographic and obstetrical character-
stics of the adolescent mother. The psychologists admin-
stered the Composite International Diagnostic Interview
CIDI 2.1)12 to the mother. The neonate had a clinical
valuation related to birth and clinical course. A neonatol-
gist performed a neurobehavioral assessment of the neo-
ate using the Neonatal Intensive Care Unit Network
eurobehavioral Scale (NNNS).13 Maternal hair and neo-

atal meconium samples were collected for analysis of
arijuana and cocaine metabolites.

The NNNS evaluates neurologic integrity, behavioral
unction, and the presence of stress and abstinence signs in
he neonate.13 The NNNS was administered between 24
ours and 72 hours of life by 1 of 4 trained neonatologists in
room that was warm, calm, and free of intense light. The
rst author was certified to perform the NNNS at Women
nd Infants Hospital, Brown University, and then trained the
ther neonatologists. After a complete NNNS evaluation,
tems were assessed and grouped into 13 variables according
o Lester and Tronick13: habituation, attention, arousal, reg-
lation, handling, quality of movement, excitability, lethargy,
onoptimal reflexes, asymmetry, hypertonicity, hypotonicity,
nd stress/abstinence signals.

Maternal hair and neonatal meconium were analyzed
or metabolites of marijuana and cocaine. Approximately 50
airs from each mother were cut near the scalp in the parietal-
ccipital region and stored in laminated packs. The 3-cm
egment near the scalp was tested by semiquantitative enzy-
atic immunoassay, with cutoff values of 0.1 ng/mg of hair

or cannabinoids and 1.0 ng/mg of hair for benzoylecgonine.

ll positive hair results were confirmed by gas chromatogra- (

82 Carvalho de Moraes Barros et al
hy and mass spectrometry. The sample was considered pos-
tive when both screening and confirmatory tests were posi-
ive. To avoid false-positive findings for marijuana due to
nvironmental contamination, decontamination procedures
ere performed. All tests were done after initial decontami-
ation of the samples with methanol, followed by aqueous
ashes.14

Meconium samples were collected during the first 48
ours of life to avoid decreased concentration of drugs me-
abolized in the gestational period15 according to Mectest
rocedural guidelines (Mectest Corp) and analyzed by homo-
eneous semiquantitative enzymatic immunoassay (EMIT),
ith cutoff values of 200 ng/mL for cannabinoids and 300
g/mL for benzoylecgonine. No further confirmatory tests
ere done for positive results in meconium.

During the NNNS examination, all examiners were
linded regarding infant drug exposure status during preg-
ancy. Results of maternal interviews and toxicology analysis
f hair and meconium were known only after data collection
as completed.

Mean, standard deviation, median, and 5th, 10th,
5th, 50th, 75th, 90th, and 95th percentiles for each of 13
NNS variables were determined for the entire study

opulation. Comparison of maternal and neonatal charac-
eristics among neonates exposed (E) and not exposed
NE) to marijuana during gestation was done using the �2

est for categorical variables and Student’s t test for nu-
erical variables. Comparisons of NNNS scores were done

sing Student’s t test.
NNNS variables found to significantly differ in E and

E neonates were further analyzed by multiple linear regres-
ion. Independent variables were chosen among those with
he potential to interfere in neonatal neurobehavioral perfor-
ance. Therefore, for each NNNS variable that differed

ignificantly between E and NE neonates, univariate analysis
f the related scores was conducted according to anesthesia
uring delivery (spinal/local anesthesia vs no anesthesia), type
f delivery (vaginal vs C-section), nutritional status at birth
appropriate vs small for gestational age),16 sex (female vs
ale), 1- minute Apgar score, gestational age (weeks), and

ostnatal age (hours). Analysis of variance and correlation
ests were used to verify the association between categorical
nd numerical variables, respectively, with the NNNS variable
core. The independent variables with P value � .20 were
nalyzed by stepwise multiple linear regression models using
he least squares method with the backward-elimination
trategy.

The sample size was determined according to the need
o include 15 neonates for each independent variable analyzed
n the regression models. Because for each of the 13 NNNS
ariables considered dependent variables, at least 11 indepen-
ent categorical variables and 5 continuous independent vari-
bles were analyzed, the minimum sample size was 240. All
tatistical procedures were performed using SPSS version 10.0

SPSS Inc, Chicago, IL).
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RESULTS
Between July 2001 and November 2002, a total of 3685

nfants were born at the study hospital, 928 (25%) to adoles-
ent mothers. Of these, 367 infants met 1 or more exclusion
riteria: 126 had gestational age � 37 weeks or � 42 weeks,
0 had maternal positive serology for 1 or more congenital
nfections, 102 had maternal tobacco use, 6 had maternal
lcohol use in excess of 1 occasion/month, and 10 had ma-
ernal cocaine use during pregnancy, 28 had maternal sys-
emic use of analgesics and/or sedatives at labor or delivery, 16
ad low Apgar scores at 1 and 5 minutes, 4 had major
ongenital malformations, and 75 needed medical or nursing
rocedures in the second or third days of life. Consequently,
total 561 full-term neonates born from 560 adolescent
others (1 twin gestation) were studied. Isolated marijuana

xposure during pregnancy was detected in 26 neonates
4.6%), 23 by maternal hair analysis, 2 by neonatal meconium
nalysis, and 1 by maternal interview.

The general characteristics of the adolescent mothers
lassified according to marijuana use are listed in Table I. The
others were typically in their first pregnancy, but 95 (17.0%)
ere in their second gestation, 16 (2.9%) in their third ges-

ation, and 6 (1.1%) in their fourth gestation. Almost all
others received prenatal care. The E and NE neonates were

imilar in terms of gestational age, birth weight, length, head
ircumference, and sex (Table II). Both groups had a mean
pgar score of 8 at 1 minute and 9–10 at 5 minutes of life.
he neonates were typically discharged from hospital in the

econd or third day of life.
The NNNS was administered at 24 to 72 hours of life

mean, 33 hours) (Table III). Each neonatologist examined
5% of the population studied. The mean duration of the
xam was 22 minutes. Rooming-in care was the standard for
88 neonates (73%). No significant differences in these vari-

able I. Demographic characteristics of the adolesce

M

Absent (n �

aternal age 16.9 � 1
hite race 258 (48%
arried 347 (65%
ears in school 7.3 � 2.
er capita income (R$ per month) 198 � 15
umber of gestations 1.3 � 0.
renatal care
Yes 515 (96%
Number of visits 6.8 � 2.

roblems during gestation
Urinary tract infection 153 (29%
Hypertension 74 (14%
Diabetes 2 (0.4%

remature onset of labor 19 (3.6%
aginal delivery 389 (73%
pinal anesthesia 390 (73%
bles between the E and NE neonates were found. The a

xposure To Marijuana During Pregnancy Alters Neurobehavior In The
eurobehavioral assessment did reveal that the E neonates
ad higher scores for arousal and excitability and lower scores
or regulation compared with the NE neonates (Table IV).
hat is, the E neonates were more irritable and less responsive

o calming maneuvers by the examiner, cried more during the
xamination, and exhibited more jitteriness and startles than
he NE neonates.

Univariate analysis of potential factors that could affect
he NNNS arousal score showed that the following had no
ignificant effect: anesthesia during delivery (P � .675), type
f delivery (P � .874), nutritional status at birth (P � .669),
ex (P � .177), and 1- minute Apgar score (r � .2%; 95%
onfidence interval [CI] � �8.1 to 8.5; P � .970). A corre-
ation was observed between arousal score and gestational age
r � 13.8%; 95% CI � 5.6 to 21.8; P � .001) and hours of
ife (r � 14.2%; 95% CI � 6.0 to 22.2; P � .001). Therefore,

multiple linear regression model was adjusted with arousal
core as the dependent variable and marijuana use during
regnancy, sex, gestational age, and hours of life as indepen-
ent variables (Table V). The E neonates had higher arousal
cores when adjusting for sex, gestational age, and postnatal
ge. This model explained 6.1% of the variability in the
rousal scores (r2 � .061).

Univariate analysis of potential factors that could affect
he NNNS regulation score revealed that the following vari-
bles had no significant effect: anesthesia during delivery (P �
733), type of delivery (P � .369), nutritional status at birth (P

.201), sex (P � .340), 1-minute Apgar score (r � �1.2%;
5% CI � �9.5% to 7.1%; P � .786), gestational age (r �
.31%; 95% CI � �5.2 to 11.3; P � .460), and hours of life
r � 3.8%; 95% CI � �4.5 to 12; P � .375). Therefore, a
ultiple linear regression model was adjusted with regulation

core as the dependent variable and marijuana use during
regnancy and nutritional status at birth as independent vari-

others

ana use during gestation

P value) Present (n � 26)

16.5 � 1.5 .216
18 (68%) .044
17 (64%) 1.000
6.8 � 2.1 .271

188 � 103 .756
1.1 � 0.3 .201

26 (100%) 1.000
6.6 � 2.3 .640

10 (38%) .393
5 (18%) .394

0 1.000
0 1.000

18 (69%) .657
22 (84%) .256
nt m

ariju

534

.5
)
)
2
3

6

)
7

)
)
)
)
)

bles. The final regression model showed that only marijuana
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xposure was significantly associated with the regulation score
y the following equation: Regulation score � 6.04 –

able II. Demographic characteristics of the neonate

M

Absent (n �

estational age (weeks) 39.3 � 1
irth weight (g) 3120 � 4
ength (cm) 48.4 � 1
ead circumference (cm) 34.1 � 1
estational age versus birth weight
Adequate 409 (76%
Small 111 (21%
Large 15 (3%)

emale 258 (48%
pgar at 1 minute 8.1 � 1
pgar at 5 minutes 9.6 � 0
edical problems in neonatal

period
Jaundice 150 (28%
Transient respiratory distress 116 (22%
Hypoglycemia 4 (0.7%
ays in hospital 2.5 � 0

able III. Neonatal characteristics at the NNNS asse

Mar

Absent (n � 5

ostnatal age (hours) 33.1 � 6.9
ength of assessment (minutes) 22.2 � 5.3
ime after feeding (minutes) 51.2 � 54.5
ime of rooming-in (hours) 25.4 � 11.1

able IV. NNNS scores in the study population

Marijuana u

Absent (n � 535)

abituation* 6.89 � 1.50
ttention† 5.69 � 1.31
rousal 3.68 � 0.70
egulation 6.04 � 0.72
andling 0.36 � 0.26
uality of movement 5.22 � 0.45

xcitability 2.40 � 1.57
ethargy 4.19 � 1.95
onoptimal reflexes 3.71 � 1.36
symmetry 0.72 � 0.93
ypertonicity 0.17 � 0.38
ypotonicity 0.13 � 0.37
tress/abstinence signals 0.07 � 0.05

Habituation was scored in 322 neonates in the absent group and in 18 neonates in th
Attention was scored in 490 neonates in the absent group and in 24 neonates in the
.287*marijuana (P � .48; r2 � .007). a

84 Carvalho de Moraes Barros et al
Univariate analysis of potential factors that could affect
he NNNS excitability score showed that the following vari-

ana use during gestation

P value) Present (n � 26)

39.1 � 1.1 .512
3095 � 405 .757
48.1 � 1.9 .493
34.1 � 1.3 .984

18 (71%) .544
8 (29%) .330

0 1.000
12 (46%) 1.000
8.5 � 1.3 .218
9.7 � 0.6 .195

10 (36%) .354
6 (21%) .940

0 1.000
2.4 � 0.9 .510

ent

a use during gestation

P valuePresent (n � 26)

33.2 � 6.1 .942
25.2 � 6.3 .005
33.8 � 28.0 .114
21.3 � 9.6 .165

ring gestation

P valuePresent (n � 26)

6.91 � 1.11 .962
5.30 � 1.19 .160
4.05 � 0.60 .009
5.75 � 0.62 .048
0.44 � 0.28 .132
5.10 � 0.64 .181
3.27 � 1.40 .006
4.04 � 1.97 .691
3.46 � 1.24 .370
0.85 � 0.83 .482
0.08 � 0.27 .232
0.04 � 0.20 .213
0.08 � 0.06 .155

nt group.
t group.
s

ariju

535

.1
09
.9
.3

)
)

)
.3
.6

)
)
)

ssm

ijuan

35)
se du
bles had no significant effect: anesthesia during delivery (P �
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710), type of delivery (P � .916), nutritional status at birth (P
.862), sex (P � .224), and 1-minute Apgar score (r �

.9%; 95% CI � �9.2 to 7.4; P � .832). A significant
orrelation was observed between excitability score and ges-
ational age (r � 8.4%; 95% CI � 0.1 to 16.6; P � .046), and

marginal correlation was found between excitability score
nd postnatal age (r � 7.4; 95% CI � �0.9 to 15.6; P �
082). Therefore, a multiple linear regression model was ad-
usted with excitability score as the dependent variable and

arijuana use during pregnancy and gestational and postnatal
ge as independent variables (Table V). The E neonates had
higher excitability score, after adjusting for gestational age.
his model explains 2.1% of the variability in the excitability

cores (r2 � .0211).

DISCUSSION
The high adolescent pregnancy rate in this study (25%

f all pregnant women admitted to the hospital) was similar to
razilian rates4 and to the rates reported in other studies.17-20

arijuana use in this population of pregnant adolescents was
.6%, almost double that seen in American teenagers.5,6 It is
oteworthy that only 1 among the 26 mothers who used
arijuana during pregnancy revealed this fact during the

nterview, even though the interviewers were trained psychol-
gists who applied questionnaires free of prejudicial questions
bout difficult issues regarding behavior of teenagers. Identi-
cation of marijuana use was determined mainly by toxicology
nalysis of the proximal segment of the maternal hair, mean-
ng that marijuana was used around 3 to 5 months before
elivery. Contamination of hair by environmental marijuana
as avoided by vigorous methanol washing of samples before

nalysis.14 Methanol decontamination procedure removes
annabinoids from untreated and permed hair.21 Dichlo-
omethane seems superior to methanol when applied to ap-
arently dry hair.21 However, dichloromethane treatment re-
uces the measured concentration of cannabinoid in hair,
hereas methanol washes do not appear to affect the results.22

greement of results between the hair and meconium tests
as poor, probably because hair analysis can detect marijuana
se during the months before delivery, whereas meconium
nalysis was performed on a single sample collected in the first

able V. Final multiple linear regression models for

Coefficient

rousal scores
Marijuana use during

pregnancy
0.380

Sex 4.023
Gestational age 0.142
Postnatal age 0.014
Gestational � postnatal age �0.104

xcitability scores
Marijuana use during

pregnancy
0.886

Gestational age 0.123
days of life.23 a

xposure To Marijuana During Pregnancy Alters Neurobehavior In The
Prolonged fetal exposure to marijuana can result if the
other smokes the drug regularly, because tetrahydrocannab-

nol crosses the placenta and can be detected in fetal tissues up
o 30 days after an isolated maternal use of the drug.24 A weak
egative association between marijuana use and neonatal

ength has been reported.25,26 A meta-analysis of 10 studies
ound that maternal marijuana use at a frequency of 4 or more
imes per day reduced birth weight by 131 g (95% CI � 52 to
09 g).27 Our analysis found no differences in birth weight,
ength, and head circumference between full-term neonates
xposed or not exposed to marijuana. It is possible that
xcluding premature neonates from the analysis masked this
ffect; Gibson et al28 observed a reduced duration of gestation
f 0.8 week and a 25% incidence of premature delivery in
omen who smoked marijuana 6 or more times per week.

Tetrahydrocannabinol activates mesolimbic dopamine
ransmission in the central nervous system;29 this activity
uring fetal life may be related to neurobehavioral alteration
n the first days of life. Therefore, the objective of our inves-
igation was to study such neonatal neurobehavioral alter-
tions in the first days of life and relate them to maternal
arijuana use during gestation. To accomplish this goal, we

sed the NNNS. This scale was developed to assess prospec-
ively, in cohort studies, the effects of neonatal exposure to
rugs during gestation.30 The results, controlled for potential
onfounding variables, show that exposure to marijuana dur-
ng pregnancy was associated with subtle behavioral changes,
specially in terms of arousal, regulation, and excitability,
hich can potentially interfere with the ability of these neo-
ates to bond with their teenage mothers. The fact that the
xposed neonates required more time for testing supports the
NNS results; had they been more aroused and excitable,

hey may have been more difficult to test. As expected with
ubjective behaviors tested once in the first days of life, several
actors can explain the variability of the scores. Marijuana
xposure during fetal life, although significantly associated
ith this variability, can explain only a small part of these
ehaviors.

Other studies have also found poor neurobehavioral
erformance in neonates exposed to marijuana during gesta-
ion. Fried and Makin31 observed jitteriness and exaggerated

S arousal and excitability scores

Standard error P value

0.136 .005

2.013 .046
0.037 �.001
0.004 .001
0.051 .043

0.313 .005

0.059 .037
NNN
nd prolonged startles in response to external stimuli, along

Early Neonatal Period 785
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ith increased motor reflex response and decreased habitua-
ion capacity to visual stimuli, in the neonates exposed to
arijuana during pregnancy. Coles et al32 evaluated the ef-

ects of the maternal use of drugs during gestation in 107
ull-term neonates at 2, 14, and 28 days of life using Brazel-
on’s behavioral scale. Marijuana exposure during gestation
as associated with a decreased capacity to focus and follow

xternal stimuli at 14 days of life, as well as with increased
ifficulty in self-regulating the state of arousal at 28 days.
cher et al33 showed that neonates exposed to marijuana
uring gestation demonstrated more disturbances in neonatal
leep cycling, with less rapid-eye-movement sleep and longer
eriods of indeterminate sleep.

Results related to the neurobehavioral performance of
eonates exposed to marijuana during gestation are not uni-
orm in the literature. Tennes et al34 and Richardson et al35

bserved no behavioral consequences from fetal exposure to
arijuana in neonates. A case-controlled study of neonatal

ffects of maternal marijuana use in Jamaica, where marijuana
se has cultural, medicinal, and religious links, found no
eurobehavioral abnormalities in the third day of life in in-
ants exposed to marijuana during gestation;36 however, at 30
ays of life, these infants had better neurobehavior perfor-
ance regarding autonomic stability and self-control of

rousal state. The authors suggested that the improved per-
ormance at the end of the first month of life is probably
elated to environmental factors, because marijuana users in
amaica have better socioeconomical and educational status.
hese 3 studies did not apply the NNNS, and the statistical

reatment of the different confounding factors was variable.
Our results presented in this report are consistent with

he action of an active metabolite of marijuana in the central
ervous system during gestation with behavioral conse-
uences documented after birth. The activity of the mesolim-
ic dopaminergic pathways during fetal life and early infancy
ould modify nervous system function in the long term. At
chool age, children exposed to marijuana during gestation
ave poorer visual-spatial ability and decreased control of

mpulses and attention, especially as it relates to the capacity
or planning, hypothesis testing, and problem solving.37

The fact of being born to adolescent mothers alone may
xplain the neurobehavioral assessment results. Comparison
f the NNNS results from our group of neonates not exposed
o marijuana to those for healthy neonates of nonadolescent
others published by Lester and Tronick13 shows similar

cores for habituation, attention, arousal, regulation, han-
ling, excitability, lethargy, nonoptimal reflexes, asymmetry,
ypertonicity, hypotonicity, and stress/abstinence signals.
he NNNS scores reported in this study were distributed
etween the 10th and 95th percentiles of the normative data,
xcept for quality of movements. Healthy neonates of adoles-
ent mothers had higher quality of movement scores, meaning
hat they had better performance on this item. Therefore, the
eurobehavioral evaluation of healthy neonates in the first
ays of life does not differ based on whether or not their

others are adolescents. B
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The present study has several strengths regarding meth-
dological issues, but its main limitation is the cross-sectional
esign, which precludes any speculation about long-term con-
equences of neurobehavioral findings in neonates exposed to
arijuana in utero. Despite this limitation, the NNNS eval-

ation is an effective tool in identifying subtle changes related
o marijuana abuse during pregnancy. It is necessary to
ounter the misconception that marijuana is a “benign drug”
nd to educate women regarding the risks and possible con-
equences related to its use during pregnancy.

e thank the Maternity Hospital Mário de Moraes Altenfelder
ilva staff for their help with data collection and Adriana Sanudo
or her help with the statistical analyses.
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