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Ammen-
heuser, 
1998 

Retro-
spec-
tive co-
hort  

Universi-
ty of 
Texas 
Medical 
Branch 
(UTMB)  
in Gal-
veston, 
TX, USA 

Un-
known 

The mean 
age for 
users was 
24.8 and 
non-users 
was 25.1. 
Ethnicities 
included 
35% Black, 
62% 
White, and 
3% Asian. 

Urine 
screening 
with EMIT 
II (Syva) 
immuno-
assay 

34  
(17 us-

ers) 

Fetal mutant 
lymphocytes 
frequency per 
million evalu-
atable cellsb 

2.55(0.6) users; 
0.85(0.23) non-
users 

Tobacco 
users were 
excluded 
using co-
tinine (nico-
tine metab-
olite) analy-
sis in blood. 
All subjects 
denied reg-
ular use of 
alcohol.  

Maternal mutant 
lymphocytes 
frequency per 
million evalu-
atable cellsb 

6.48(0.48) users; 
1.93(0.17) non-
users 

Barros, 
2006   

Cross-
sec-
tional 

Mário de 
Moraes 
Alten-
felder 
Silva 
Materni-
ty Hos-
pital in 
São Pau-
lo, Brazil 

July 
2001 - 
Novem-
ber 2002 

Adoles-
cent 
mothers 
10-20yrs 
old, mean 
age with 
standard 
deviation 
was 
16.5(1.5) 
for users 
and 
16.9(1.5) 
for non-
users. Eth-

Maternal 
hair and 
neonatal 
meconium 
were ana-
lyzed for 
cannabis. 
Interviews 
with 
mothers 
were also 
per-
formed.  

561  
(26 us-

ers) 

Habituation, 
NNNS 

6.91(1.11) users; 
6.89(1.50) non-
users 

Excluded 
infants ex-
posed to 
other drugs 
including 
alcohol and 
tobacco. 
Individuals 
performing 
the NNNS 
examina-
tions were 
blinded 
with regard 
to infant 

Attention, NNNS 5.30(1.19) users; 
5.69(1.31) non-
users 

Premature onset 
of labor 

0% users; 3.6% 
non-users 

1-minute Apgar 8.5(1.30) users; 
8.1(1.30) non-
users 

5-minute Apgar 9.7(0.60) users; 
9.6(0.60) non-
users 

Arousal, NNNS 4.05(0.60) users; 
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nicity of 
the sample 
included 
49% White 
and 51% 
Other.  

3.68(0.70) non-
users 

drug expo-
sure. 

Asymmetry, 
NNNS 

0.85(0.83) users; 
0.72(0.93) non-
users 

Birth weight (g) 3095(405) users; 
3120(409) non-
users 

Maternal diabe-
tes  

0% users; 3.6% 
non-users 

Excitability, 
NNNSb,c 

3.27(1.40) users; 
2.40(1.57) non-
users 

Gestational age 
(wks) 

39.1 (1.1) users; 
39.3(1.1) non-
users 

Handling, NNNS 0.44(0.28) users; 
0.36(0.26) non-
users 

Head circumfer-
ence (cm) 

34.1(1.3) users; 
34.1(1.3) non-
users 

Hypertonicity, 
NNNS 

0.08(0.27) users; 
0.17(0.38) non-
users 

Hypoglycemia 0.0% users; 0.7% 
non-users 

Hypotonicity, 
NNNS 

0.04(0.20) users; 
0.13(0.37) non-
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users 
Maternal hyper-
tension 

14% users; 18% 
non-users 

Jaundice 36% users; 28% 
non-users 

Length (cm) 48.1(1.9) users; 
48.4(1.9) non-
users 

Lethargy, NNNS 4.04(1.97) users; 
4.19(1.95) non-
users 

Neonate days in 
hospital 

2.4(0.9) users; 
2.5(0.9) non-
users 

Nonoptimal re-
flexes, NNNS 

3.46(1.24) users; 
3.71(1.36) non-
users 

Prenatal care 26(100) users; 
515(96) non-
users 

Quality of 
movement, 
NNNS 

5.10(0.64) users; 
5.22(0.45) non-
users 

Regulation, 
NNNSb 

5.75(0.62) users; 
6.04(0.72) non-
users 

Stress/abstinenc
e signals, NNNS 

0.08(0.06) users; 
0.07(0.05) non-
users 
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Transient tach-
ypnea 

21% users; 22% 
non-users 

Berenson, 
1996 

Retro-
spec-
tive co-
hort 

The Uni-
versity 
of Texas 
Medical 
Branch 
at Gal-
veston, 
TX, USA 

June 1, 
1989 -
February 
28, 1990 

 Maternal 
ages 14-
35yrs old, 
sample 
consisted 
of 49% 
White, 
35% Black, 
and 16% 
Hispanic. 
All partici-
pants were 
recruited 
via medi-
cal rec-
ords. 

Urine 
screening 
during first 
prenatal 
visit, or 
during de-
livery if 
they had 
not been 
previously 
tested. 

183  
(36 us-

ers) 

1-minute Apgar AOR: 0.7(0.3-
1.6) 

Adjusted 
for: mater-
nal race, 
number of 
cigarettes 
smoked per 
day, and 
whether 
mother 
drank alco-
hol while 
pregnant 

5-minute Apgar AOR: 0.9(0.3-
2.2) 

Fetal distress AOR:1.6 (0.6-
4.2) 

Intubation re-
quired 

AOR: 1.9(0.4-
9.8) 

LBW AOR: 1.2(0.5-
2.8) 

Maternal anemia AOR: 0.7(0.1-
4.3) 

NICU/ICU AOR: 0.5(0.2-
1.4) 

Respiratory dis-
tress syndrome 

AOR: 0.6(0.1-
6.4) 

Sepsis AOR:0.5 (0.1-
2.0) 

Small Head Size AOR: 0.8(0.3-
1.8) 

Transfusion re-
quired 

AOR: 0.6(0.1-
6.5) 
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Bonello, 
2014 

Retro-
spec-
tive co-
hort 

Mid-
wives 
Data 
Collec-
tion 
(MDC) 
from all 
births in 
New 
South 
Wales, 
Australia 

January 
1, 2003 - 
Decem-
ber 31, 
2006 

All moth-
ers were 
18-44 yrs. 
old, admit-
ted to 
hospital 
with diag-
nosis of 
men-
tal/behavi
oral  dis-
order for 
canna-
binoid use  
during 
pregnancy. 

Self-report 13443  
(330 us-

ers) 

LBW (<2500g)b AOR: 4.85(3.55-
6.62) 

Adjusted for 
maternal 
age, pre-
existing ma-
ternal dia-
betes, pre-
existing ma-
ternal hy-
pertension, 
pregnancy 
complica-
tions (pre-
eclampsia, 
gestational 
diabetes), 
maternal 
smoking 
status 
(yes/no), 
remoteness 
of living ar-
ea, Index of 
Relative So-
cio-
economic 
Disad-
vantage, 
maternal 
country of 

Preterm birth 
(<37wks)b 

AOR: 3.61(2.58-
5.04) 

NICU/ICUb AOR: 2.84(2.19-
3.68) 
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birth, deliv-
ery method, 
infant gen-
der and fe-
tal/neonatal 
death. 

Braunstein, 
1983 

Cohort USA Un-
known 

Unknown Serum and 
urine 
screening 

26 (13 
users) 

Hormone con-
centrations 

No significant 
differences in 
hormone con-
centrations were 
found between 
THC and control 
groups 

Patients 
were 
matched 
within two 
weeks of 
gestational 
age. Wom-
en who 
used other 
illegal drugs 
during 
pregnancy 
or the three 
months pri-
or to con-
ception 
were ex-
cluded. 
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Chasnoff, 
1992 

Prospec
spec-
tive co-
hort 

The Na-
tional 
Associa-
tion for 
Perinatal 
Addic-
tion Re-
search 
and Ed-
ucation 
(NA-
PARE), 
USA 

Un-
known 

This sam-
ple includ-
ed 34% 
White, 
55% Black, 
10% His-
panic, and 
1% Orien-
tal. Article 
states that 
the users 
and non-
users had 
a similar 
mean age, 
but no 
mean age 
or range 
was given.  

Urine 
screening 

126  
(45 us-

ers) 

Birth weight (g)c 3081(625) users; 
3447(727) non-
users 

Control 
group was 
matched at 
enrollment 
on maternal 
age, race, 
and socio-
economic 
class. 

Head circumfer-
ence (cm)c 

33.5(1.6) users; 
34.9(2.1) non-
users 

Length (cm)c 49.3(3.0) users; 
50.8(3.2) non-
users 

Preterm birth 
(<38wks) 

15% users; 5% 
non-users 

El Mar-
roun, 2009 

Popula-
tion-
based 
pro-
spec-
tive co-
hort 

Genera-
tion R 
study in 
Rotter-
dam, 
Nether-
lands 

April 
2002 - 
January 
2006 

The mean 
age and 
standard 
deviation 
for users 
was 
28.3(5.4) 
and 
30.1(5.1) 
for non-

Self-report 5581  
(41 us-

ers) 

Birth weight (g)b 3122.9(544.5) 
users; 
3450.1(544.9) 
non-users 

Maternal 
age, educa-
tional level, 
national 
origin, alco-
hol use, 
parity , and 
gravidity 
were as-
sessed with 

Gestational age 
(wks) 

39.5(1.7) users; 
39.8(1.7) non-
users 

Head circumfer-
ence (cm) 

Beta coefficient 
2.66(-1.66 to 
6.93) p=.22 
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users. Ma-
ternal na-
tional ori-
gins col-
lected but 
not re-
ported. 

question-
naires and 
considered 
as possible 
confound-
ers. 

El Mar-
roun, 2010 

Popula-
tion-
based 
pro-
spec-
tive co-
hort 

 Genera-
tion R 
study in 
Rotter-
dam, 
Nether-
lands 

April 
2002 - 
January 
2006 

The mean 
age and 
standard 
deviation 
for users 
was 
30.2(4.8) 
and 
31.8(3.7) 
for non-
users. 

Self-report 94  
(9 users)  

Birth weight (g)b 3158(628) users; 
3553(532) non-
users 

All users 
smoked to-
bacco and 
the majority 
drank alco-
hol. 

Cardiac blood 
flowb 

For fetuses 
whose mother 
continued can-
nabis use during 
pregnancy, the 
inner diameter 
of their aorta 
was smaller and 
their pulmonary 
peak systolic 
velocity (PPSV) 
was lower than 
fetus of non-
using mothers 
(Inner diameter 
aorta: Users 
=0.59(0.1); Non-
users 
=0.66(0.06); 
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PPSV: Users 
=66.8(7.8); Non-
users 
=73.3(9.3)).b No 
difference was 
seen in aortic 
diameter or 
peak systolic 
velocity of in-
fants whose 
mother stopped 
using cannabis 
during early 
pregnancy and 
those where the 
mother was a 
non-user (Inner 
diameter aor-
ta=0.62(0.07); 
PPSV=72.6(8.2)). 
No difference in 
cardiac blood 
flow was found 
between the fol-
lowing variables: 
Fetal heart rate 
of the aorta or 
pulmonary ar-
teries, the inner 
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diameter of 
pulmonary ar-
tery, and aortic 
PSV. 

Gestational age 
(wks) 

39.9(2.4) users; 
39.9(1.8) non-
users 

Placental blood 
flowb 

Pulsatility index 
(PI) and re-
sistance index 
(RI) of mothers 
who used 
throughout 
pregnancy was 
higher than 
non-users (PI 
uterine artery: 
users 
=0.58(0.14); 
non-users 
=0.50(0.11); RI 
uterine artery: 
1.00(0.44); non-
users 
=0.79(0.30)). For 
cannabis using 
mothers that 
discontinued 
use in early 
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pregnancy, low-
er pulsatility and 
resistance indi-
ces were seen 
compared to 
non-using 
mothers (early 
pregnancy users 
uterine artery PI: 
0.44(0.07);  RI: 
0.63(0.17)) .  No 
difference was 
found in any 
group between 
placental blood 
flow in umbilical 
artery and vein 
flow. 

Fried, 1984 Prospec
spec-
tive co-
hort 

Depart-
ment of 
Psychol-
ogy, 
Carelton 
Universi-
ty, Ot-
towa 
Hospi-
tals in 
Ottowa, 

1979-
1983 

The mean 
age for 
users was 
25.9 and 
non-users 
was 29.3. 

Self-report 
and urine 
screening 

517 (18 
users) 

Birth weight (g) 3396(321) users; 
3490(523) non-
users 

Crude 
numbers. 

Gestational age 
(wks)b 

38.8(1.77) users; 
39.7(1.67) non-
users 
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Ontario, 
Canada 

Fried, 
1987a 

Prospec
spec-
tive co-
hort 

Depart-
ment of 
Psychol-
ogy, 
Carelton 
Universi-
ty, Ot-
towa 
Hospi-
tals in 
Ottowa, 
Ontario, 
Canada 

1979-
1983 

The mean 
age for 
users was 
26.9 and 
non-users 
was 29.3. 

Self-report 284  
(32 us-

ers) 

Prechtl Assess-
ment, Day 9b 

More hand-to 
mouth, startle, 
and tremors 
were significant; 
all other varia-
bles were not.  

Crude 
numbers. 

Fried, 
1987b 

Prospec
spec-
tive co-
hort 

Depart-
ment of 
Psychol-
ogy, 
Carelton 
Universi-
ty, Ot-
towa 
Hospi-
tals in 
Ottowa, 
Ontario, 
Canada 

1979-
1983 

The mean 
age for 
users was 
26.9 and 
non-users 
was 29.3. 

Self-report 250  
(24 us-

ers) 

Habituation to 
light, NBASb 

F=4.67; 
df=188,3; 
p=0.032 

Gestation 
length 
(weeks), caf-
feine (mg 
per day), 
age at test-
ing (days), 
family in-
come, ma-
ternal age 

Irritability, 
NBASb 

F=3.77; 
df=226,4; 
p=0.053 

Response to 
light, NBASb 

F=1.51; 
df=227,3; 
p=0.220 

Startles, NBASb F=12.89; 
df=227,3; 
p=0.000 

Tremulousness, 
NBASb 

F=3.90; 
df=228,2; 
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p=0.050 
Fried, 1991 Prospec

spec-
tive co-
hort 

Depart-
ment of 
Psychol-
ogy, 
Carelton 
Universi-
ty, Ot-
towa 
Hospi-
tals in 
Ottowa, 
Ontario, 
Canada 

1979-
1983 

Unknown Self-report Un-
known 

Miscarriage No association   Unknown. 
Apgar Score No association   
Major Complica-
tions at Birth 

No association   

Anomaly No association   
Presentation at 
birth 

No association   

Fried, 1999 Prospec
spec-
tive co-
hort 

Depart-
ment of 
Psychol-
ogy, 
Carelton 
Universi-
ty, Ot-
towa 
Hospi-
tals in 
Ottowa, 
Ontario, 
Canada 

1979-
1983 

The mean 
age for 
users was 
25.9 and 
non-users 
was 29.3. 
Infants 
were test-
ed at birth. 

Self-report 679 (115 
users) 

Head circumfer-
ence (cm) 

Infants exposed 
to cannabis ≥6 
times/wk had a 
decrease in 
head circumfer-
ence (z-score: -
0.36(1.4) and 
0.15(1.3), re-
spectively) 

Crude 
Numbers. 

Length (cm) Infants exposed 
to cannabis ≥6 
times/wk had a 
decrease in 
length (z-score: 
0.34(1.8) and 
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0.69(1.2), re-
spectively) 

Birth weight (g)b Infants exposed 
to cannabis ≥6 
times/wk had a 
decrease in birth 
weight (z-score: 
0.22(1.2) and 
0.70(1.2), re-
spectively) 

Gargari, 
2012 

Retro-
spec-
tive co-
hort  

Shahid 
Beheshti 
Universi-
ty of 
Medical 
Sciences, 
Tehran, 
Iran 

April 1, 
2004 - 
March 
31, 2009 

The mean 
age and 
standard 
deviation 
for users 
was 
26.2(4.9) 
and for 
non-users 
26.5(5.6). 

Self-report 526  
(7 users)  

5-minute Apgar 9.3(1.9) users; 
9.8(0.5) non-
users 

Crude 
Numbers. 

Anomaly 0% users; 1.5% 
non-users 

Birth weight (g) 2763(829) users; 
3001(608) non-
users 

Gestational age 
(wks) 

37.5(3.5) users; 
37.9(2.3) non-
users 

Head circumfer-
ence (cm) 

31.2(6.8) users; 
34.3(1.9) non-
users 

Length (cm) 48.2(8.1) users; 
49.2(3.0) non-
users 

Maternal anemia 0% users; 5.2% 
non-users 
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Neonatal death 5.9% users; 1.9% 
non-users 

Neonate days in 
hospital 

2.9(2.2) users; 
2.9(1.8) non-
users 

NICU/ICU 64.7% users; 
31.7% non-users 

Postpartum 
hemorrhage 

0% users; 2.5% 
non-users 

Prenatal Care 28.6% users; 
28.9% non-users 

Preterm birth 
(<37wks) 

18.2% users; 
22.3% non-users 

Rupture of the 
membranes pri-
or to labor 

41.2% users; 
28.9% non-users 

Small for gesta-
tional age 

9.1% users; 
12.1% non-users 

Greenland, 
1982 

Prospec
spec-
tive co-
hort 

Prenatal 
clinics of 
the Uni-
versity 
of Cali-
fornia, 
Los An-
geles 
(UCLA) 
Center 
for the 

Un-
known 

Maternal 
mean age 
is 23.7 us-
ers, 24.2 
non-users, 
age range 
18-35, 
with 61% 
White, 
31% Black, 
and 8% 

Self-report 
with serum 
and urine 
screening 
for valida-
tion 

71  
(35 us-

ers) 

Resuscitation 41% users; 22% 
non-users 

Matching 
based on 
the follow-
ing charac-
teristics: 
age, gra-
vidity, eth-
nicity and 
center of 
care. The 
authors do 

5-minute Apgar 
(≤6) 

0% users; 6% 
non-users 

Abnormal Fetal 
Tests 

11% users; 0% 
non-users 

Gestational age 
(<34wks) 

3% users; 0% 
non-users 

Hyperemesis 
gravidarum 

17% users; 11% 
non-users 

Late anemia (af- 11% users; 12% 
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Health 
Sciences, 
the Kai-
ser-
Perma-
nente 
Medical 
Care 
Pro-
gram, 
San Fer-
nando 
Valley 
Center, 
USA 

Hispanic. ter 34wks) non-users state that 
matching 
on ethnicity 
was some-
times re-
laxed. Alco-
hol and to-
bacco were 
allowed. 

LBW (<2500g) 9% user, 6% 
non-users 

Manual removal 
of the placenta 

17% users; 8% 
non-users 

Maternal anemia 
(<11g/dL) 

12% users; 8% 
non-users 

Maternal bleed-
ing (after 20wks) 

3% users; 3% 
non-users 

Poor maternal 
weight gain 
(≤15lbs) 

12% users; 3% 
non-users  

Precipitate labor 
(≤3hrs)b 

29% users; 3% 
non-users 

Prolonged 
/protracted/ ar-
rested labor 

31% users; 19% 
non-users 

Respiratory dis-
tress syndrome 

14% users; 11% 
non-users 

Suspected IUGR 11% users; 8% 
non-users 

Greenland, 
1983 

Prospec
spec-
tive co-
hort 

Enrolled 
for 
home 
delivery 
at Los 
Angeles 
Child-
birth 

Un-
known 

Mean age 
for users 
was 26.2 
for users 
and 26.7 
for non-
users. The 
sample 

Self-report 313  
(41 us-

ers) 

Elevated blood 
pressure 

0% users; 4% 
non-users 

Crude 
Numbers. 

Hyperemesis 
gravidarum 

2% users; 3% 
non-users 

Jaundice 15% users; 155 
non-users 

Labor ≥20hrs 13% users; 11% 
non-users 
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Outcome Study Findings Confound-
ing 

Center 
(LACC) 
in West 
Los An-
geles, 
CA, USA  

was pri-
marily 
White 
(95%), all 
other 
women 
were clas-
sified as 
Hispanic 
or Black 
(4% and 
1%, re-
spectively). 
Women 
were re-
cruited 
from a 
home-
birthing 
center. 

LBW (<2500g) 5% user, 2% 
non-users 

Manual removal 
of the placentab 

10% users; 3% 
non-users 

Maternal anemia 
(<11g/dL) 

12% users; 17% 
non-users 

Maternal bleed-
ing (after 20wks) 

0% users; 2% 
non-users 

Postpartum 
hemorrhage 
(≥500ml) 

7% users; 7% 
non-users 

Precipitate labor 13% users; 8% 
non-users 

Primary dysfunc-
tional labor 

43% users; 35% 
non-users 

Prolonged latent 
phase of labor 

13% users; 17% 
non-users 

Resuscitation  17% users; 16% 
non-users 

Ruptures of the 
membranes pri-
or to labor 

23% users; 19% 
non-users 

Secondary arrest 
of labor 

5% users; 6% 
non-users 

Hayat-
bakhsh, 
2011 

Prospec
spec-
tive co-
hort 

Mater 
Mothers’ 
Hospital, 
Bris-
bane, 

2000-
2006 

 The mean 
age and 
standard 
deviation 
of the 

Self-report 24874  
(637 us-

ers) 

Length (cm) 48.0(9.1) users; 
49.3(9.7) non-
users 

Adjusted for 
mother’s 
age, parity, 
ethnicity, 
weight, cig-

LBW (<2500g) AOR: 1.7(1.3-
2.2) 
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ing 

Australia sample 
was 28.4  
(5.8). Their 
sample 
comprised 
of 75% 
White, 4% 
Indige-
nous, 12% 
Asian and 
9% Other. 

NICU/ICU AOR: 2(1.7-2.4) arette 
smoking, 
alcohol 
consump-
tion, and 
use of other 
illicit drugs 
during 
pregnancy. 

Preterm birth 
(<37wks) 

AOR: 1.5(1.1-
1.9) 

Small for gesta-
tional age 

AOR: 2.2(1.8-
2.7) 

Hayes, 
1991 

Prospec
spec-
tive co-
hort 

Desig-
nated 

commu-
nities of 

St. 
Thomas 
parish, 

Jamaica 

Infants 
born be-

tween 
October 
1983 - 
May 
1985 

The mean 
age and 
standard 
deviation 
for users 

was 
22.9(5.7) 

and 
22.6(7.13)  
for non-

users, 
ranging 

16-38yrs. 

Self-report 56  
(30 us-

ers) 

Autonomic Sta-
bility, NBAS, Day 
1 

3.56(1.2) users; 
3.06(1.0) non-
users 

Study not 
confounded 
by poly-
drug, alco-
hol, tobac-
co, or LBW 
for NBAS. 

Birth weight (g) 3060(0.42) us-
ers; 3130(0.45) 
non-users 

Gestational age 
(wks) 

40.0(2.3) users; 
39.2(2.6) non-
users 

Habituation, 
NBAS, Day 1 

6.50(1.0) users; 
6.66(1.3) non-
users 

Motor, NBAS, 
Day 1 

4.85(0.9) users; 
4.90(0.6) non-
users 

Orientation, 
NBAS, Day 1 

4.68(1.6) users; 
5.10(1.0) non-
users 
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Preterm birth 0% users; 3.3% 
non-users 

Range of State, 
NBAS, Day 1 

3.08(0.6) users; 
3.99(0.5) non-
users 

Reflexes, NBAS, 
Day 1 

12.17(3.1) users; 
13.38(2.2) non-
users 

Regulation of 
State, NBAS, Day 
1 

5.17(0.8) users; 
5.22(0.8) non-
users 

Kline, 1991 Case-
control 

Three 
New 
York City 
Hospi-
tals in 
New 
York 
City, NY, 
USA 

August 
1979 - 
May 
1986 

The mean 
age and 
standard 
deviation 
for com-
bined 
spontane-
ous abor-
tion group 
was 
26.5(6.6) 
and 
26.5(6.2) 
for con-
trols. Eth-
nicities of 
the group 
included 

Self-report 3002  
(960 us-

ers) 

Spontaneous 
abortion of 
known karyo-
type 

No association   Adjusted for 
maternal 
age, ethnici-
ty and ciga-
rette smok-
ing.  

Chromosomally 
aberrant com-
bined  

Karotype groups 
vs controls AOR: 
1.2(0.7-
1.9)Chromosom
ally aberrant vs 
normal: 1.1(0.6-
1.9) 

Chromosomally 
normal 

Karotype groups 
vs controls AOR: 
1.1(0.7-1.5) 
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ing 

23% USA-
born Black, 
41% Do-
minican, 
17% other 
Hispanic, 
and 19% 
Other. 

Lozano, 
2007 

Cohort Hospital 
del Mar, 
Barcelo-
na, 
Spain 

October 
2002 - 
February 
2004 

Maternal 
age with 
standard 
deviation 
is 28.9(6.4) 
users and 
29.3(6.2) 
non-users. 
The sam-
ple includ-
ed 50% 
Spanish,  
6% Euro-
pean 
(non-
Spanish), 
23% 
American, 
11% Afri-
can, and 
10% Asian. 

Meconium 
drug anal-
ysis 

928  
(52 us-

ers) 

Birth weight (g) 3281.7(3108.9-
3454.4) users; 
3212.4(3174.1-
3250.8) non-
users 

Adjusted for 
cigarette 
smoking, 
sex, mater-
nal age and 
gestation 
weeks. 

Head circumfer-
ence (cm) 

34.3(33.8-34.8) 
users; 34.1(33.9-
34.2) non-users 

Length (cm) 48.9(48.3-49.6) 
users; 48.8(48.6-
49.0) non-users 

Preterm birth 
(<37wks) 

0% user, 7.6% 
non-users 
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Ostrea, 
1997 

Prospec
spec-
tive co-
hort 

Hutzel 
Hospital, 
Chil-
dren’s 
Hospital 
of Mich-
igan and 
Wayne 
State 
Universi-
ty, De-
troit, MI, 
USA 

Novem-
ber 1988 
- Sep-
tember 
1989 

Sample 
comprised 
of 83% 
Black and 
17% Oth-
er. 

Anony-
mous me-
conium 
drug anal-
ysis of 
every oth-
er baby 
born, ana-
lyzed for 
canna-
binoid on-
ly 

1815  
(157 us-

ers) 

1-minute Apgar 
(≤6) 

8.3% users; 8.7% 
non-users 

Crude 
numbers. 

2-minute Apgar 
(≤6) 

0.6% users; 1.0% 
non-users 

Head circumfer-
ence (<34cm) 

62.3% users; 
57.1% non-users 

LBW (<2500g) 15.9% users; 
13.6% non-users 

Length (<45cm) 9.6% users; 
11.9% non-users 

Prenatal care 8.3% users; 6.0% 
non-users 

Preterm birth 
(<37wks) 

15.9% users; 
18.3% non-users 

Quinlivan, 
2002 

Prospec
spec-
tive co-
hort 

Multi-
center: 3 
metro 
Australi-
an hos-
pitals  

July 
1998 - 
June 
2000 

Median 
age and 
interquar-
tile range 
was 16.4 
(16-17) for 
users and 
16.3 (16-
17) for 
non-users. 
The age 
range was 
12-17yrs 
old, with 
69% White 

Self-report 425  
(62 us-

ers) 

1-minute Apgar 7.6(7-9) users; 
7.6(7-9) non-
users 

Model was 
adjusted 
for: mater-
nal height, 
pre-
pregnancy 
weight, age 
and race, 
newborn 
gestational 
age and 
gender, and 
significant 
predictors 
of illegal 

5-minute Apgar 9(8-9) users; 
9(8-9) non-users 

Antenatal prob-
lems 

18% users; 30% 
non-users 

Antepartum 
hemorrhage 

13% users; 10% 
non-users 

Birth weight (g) 3068(96) users; 
3113(37) non-
users 

Gestational age 
(wks) 

37.9(0.4) users; 
38.2(0.2) non-
users 
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and 31% 
classified 
as Aborig-
inal. 

Gestational hy-
pertension 

10% users; 17% 
non-users 

drug use 
such as 
smoking 
and alcohol 
use. 

Head circumfer-
ence (cm) 

33.3(0.3) users; 
33.7(0.1) non-
users 

Length (cm) 48.6(0.5) users; 
48.3(0.2) non-
users 

Maternal anemia 52% users; 53% 
non-users 

Maternal days in 
hospital 

3.5(0.2) users; 
3.8(0.1) non-
users 

Maternal post-
natal problem 

55% users; 51% 
non-users 

Neonate days in 
hospital 

6.5(1.4) users; 
6.4(0.5) non-
users 

Postnatal prob-
lems 

53% users; 53% 
non-users 

Preterm birth 
(<37wks) 

18% users; 16% 
non-users 

Rupture of the 
membranes pri-
or to labor 

5% users; 9% 
non-users 

Shankaran, 
2004 

Cohort Four Na-
tional 
Institute 
of Child 

May 
1993 - 
May 
1995 

The mean 
age and 
standard 
deviation 

Self-report 144  
(3 users) 

Birth weight (g) 2949(454) users; 
3266(468) non-
users 

Crude 
numbers.  

Head circumfer- 34(0.9) users; 
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Health 
and 
Human 
Devel-
opment 
Neona-
tal Re-
search 
Network 
Centers: 
Brown 
Universi-
ty (Prov-
idence, 
RI), Uni-
versity 
of Miami 
(Miami, 
FL), Uni-
versity 
of Ten-
nessee 
(Mem-
phis, 
TN), and 
Wayne 
State 
Universi-
ty (De-

was 
25.7(5.7), 
and in-
cluded 
76% Black, 
15% 
White, 9% 
Other. 

ence (cm) 34(1.4) non-
users 

Length (cm) 51.2(4.2) users; 
50.3(2.5) non-
users 
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troit, 
MI), USA 

Witter, 
1990 

Retro-
spec-
tive co-
hort 

The 
Johns 
Hopkins 
Hospital, 
Balti-
more, 
MD, USA 

1983-
1985 

The sam-
ple includ-
ed 32% 
White and 
68% non-
White. 

Self-report 8350 
(417 us-

ers) 

Abruptio 1.2% users; 0.9% 
non-users 

Crude 
numbers. 

Anomaly 5.52% users; 
4.59% non-users 

Birth weight (g) 2991(687) users; 
3110(755) non-
users 

Duration of la-
bor (min) 

594(392) users; 
611(457) non-
users 

Fetal distress 6.5% users; 5.5% 
non-users 

LBW (<2500g) 17.8% user, 
15.9% non-users 

Maternal anemia 21.3% user, 
14.9% non-users 

Maternal weight 
gain (lbs.) 

29.4(14.5) users; 
31.2(14.8) non-
users 

Perinatal mortal-
ity (per 1000) 

24.0 users; 19.8 
non-users 

Preterm birth 
(<37wks) 

19.4% users; 
17.1% non-users 

Notes:          
a significance was calculated using number of subjects for each outcome, which may have differed from total sample size  
b this outcome was reported as significant by the authors in the original paper     
c this outcome was significant when calculated from the crude numbers listed in the original paper   
           


