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ABSTRACT

Objective:
To determine whether prenatal cannabis use alone increases the likelihood of fetal and neonatal

morbidity and mortality.

Study Design:

We searched bibliographic databases PubMed, Embase, Scopus, Cochrane reviews, Psyclnfo,
MEDLINE, Clinicaltrials.gov, and Google Scholar from inception through February 14, 2022.
Cohort or case-control studies with prespecified fetal or neonatal outcomes in pregnancies with
prenatal cannabis use. Primary outcomes were preterm birth (PTB, < 37 weeks of gestation), small-
for-gestational-age (SGA), birth weight (grams), and perinatal mortality. Two independent
reviewers screened studies. Studies were extracted by one reviewer and confirmed by a second
using a predefined template. Risk of bias assessment of studies, using the Newcastle Ottawa
Quality Assessment Scale, and GRADE for evaluating the certainty of evidence (CoE) for select
outcomes were performed by two independent reviewers with disagreements resolved by a third.
Random effects meta-analyses were conducted, using adjusted and unadjusted effect estimates, to

compare groups according to prenatal exposure to cannabis use status.

Results:

Fifty-three studies were included. Except for birth weight, unadjusted and adjusted meta-analyses
had similar results. We found very low to low-certainty evidence that cannabis use during
pregnancy was significantly associated with greater odds of PTB (adjusted odds ratio [aOR], 1.42;

95% CI, 1.19 to 1.69; I, 93%; P = .0001), SGA (aOR, 1.76; 95% CI, 1.52 to 2.05; I, 86%; P <



.0001), and perinatal mortality (aOR, 1.5; 95% CI, 1.39 to 1.62; I, 0%; P < .0001), but not
significantly different for birth weight (mean difference, -40.69 g; 95% CI, -124.22 to 42.83; I,
85%; P = .29). Because of substantial heterogeneity, we also conducted a narrative synthesis and

found comparable results to meta-analyses.

Conclusion:

Prenatal cannabis use was associated with greater odds of PTB, SGA, and perinatal mortality even
after accounting for prenatal tobacco use. However, our confidence in these findings is limited.
Limitations of most existing studies was the failure to not include timing or quantity of cannabis
use. This review can help guide healthcare providers with counseling, management, and addressing

the limited existing safety data.

Protocol registration: PROSPERO CRD42020172343



INTRODUCTION

With increasing legalization, prenatal cannabis use has substantially increased, and
cannabis is now the most common federally illegal drug used in pregnancy.' The potency of
cannabis also nearly tripled over the last two decades.’ Approximately half of pregnant individuals
who use cannabis continue to use throughout pregnancy, particularly in the first trimester during
organogenesis when the fetus is most sensitive to adversity.*61°

Although the American College of Obstetricians and Gynecologists has advised pregnant
and lactating individuals to abstain from cannabis, most continue to use partly because current
safety data is limited."!'"!3 There is concern for detrimental fetal and offspring outcomes!*!®
because cannabis’ main active component, delta-9-tetrahydrocannabinol (THC), readily crosses
the placenta. The limited available evidence suggests that prenatal cannabis exposure is associated
with stillbirth, intrauterine growth restriction (IUGR), and impaired fetal neurodevelopment.!>->2

Prior studies examining the association between prenatal cannabis use and adverse
outcomes, including the most recently published systematic review and meta-analysis,? are largely
limited by lack of statistical adjustment for important confounding factors, especially prenatal
tobacco use. A prior meta-analysis noted that significant associations between prenatal cannabis
use and higher rates of low birth weight and pre-term delivery dissipated after adjustment for
prenatal tobacco use.>* However, most studies included in that meta-analysis collected data before
state-level recreational cannabis legalization. Indeed, patterns of cannabis use have changed in
recent years, and the potency of cannabis itself has increased.?’

As cannabis has become more potent and perceived risk has declined, prenatal use has

increased.!*** The purpose of this systematic review and meta-analysis is to provide a



contemporary understanding of the association, after accounting for tobacco use, between prenatal

cannabis exposure and fetal and neonatal outcomes.

METHODS

We conducted this review using standard systematic review methods and reported our
findings using the Meta-analysis of Observational studies in Epidemiology (MOOSE) reporting
guidelines. This review was conducted as part of the Systematically Testing the Evidence on
Marijuana (STEM) project, which is funded by the Veterans Health Administration's Office of
Rural Health and is intended to help health care providers have evidence-informed discussions
about cannabis with patients (www.cannabisevidence.org). As part of this project, we will conduct

literature surveillance and update findings for this review at least once yearly.

Information Sources and Search Strategy

We performed systematic searches of MEDLINE (Ovid), CINAHL (EBSCOHost),
PsycInfo (Ovid), Global Health (Ovid), and EBM Reviews Cochrane Database of Systematic
Reviews (Ovid) from database inception through February 14, 2022, based on a predesigned
protocol registered with PROSPERO (CRD42020172343). An experienced research librarian
developed the search strategies which were peer reviewed by a second research librarian using the
Peer Review of Search Strategies instrument.?® Reference lists of included studies and relevant
systematic reviews and meta-analyses were reviewed for additional publications of interest. Full
search strategies are available in the supplemental material. The Meta-analysis of Observational

studies in Epidemiology (MOOSE) reporting guidelines were followed.



Study Selection

Studies were eligible if they (1) were published in a peer-reviewed scientific journal, (2)
included pregnant individuals up to 1 year post-delivery; (3) included individuals for whom
cannabis was the only illicit substance used during pregnancy; (4) used a cohort or case-control
study design; (5) had a comparator group of non-cannabis users, or lower dose or frequency users;
(6) assessed 1 or more outcomes of interest; and (7) adjusted for prenatal tobacco, alcohol, and
polysubstance use in statistical models. Only English-language studies were included. The
definition of cannabis exposure during pregnancy included any amount, duration, or frequency
and was defined by self-report, toxicology results, or both depending on the individual study.
Although toxicology testing is a more objective and precise method to ascertain prenatal cannabis
use, self-report was also included due to the limited number of studies using toxicology alone.
Primary outcomes were preterm birth (PTB, < 37 weeks of gestation), birth weight, perinatal
mortality, and small-for-gestational-age (SGA, weight < 10" percentile given gestational age and
sex of offspring). Secondary outcomes were gestational age, low birth weight (LBW, < 2,500g),
neonatal intensive care unit (NICU) admissions, and Apgar score at 1 and 5 minutes. These
outcomes were selected because they are the most evaluated outcomes in the literature and are

most relevant to pregnant individuals and clinicians.

Data Extraction
From each study, we abstracted details on study design, setting, duration, ascertainment of
cannabis use, comparators, participant characteristics, and outcomes. Data were abstracted by 1

reviewer and confirmed by a second.



Risk of Bias of Included Studies

Two independent reviewers assessed each trial for inclusion at the title and abstract and
full-text levels. Two independent reviewers also assessed the risk of bias (RoB) for included
studies using the Newcastle-Ottawa Scale (NOS).?” The NOS ranges from 1 to 9 stars. For ease
in interpretation and because the Cochrane Collaboration advises against use of summary numeric
scores for RoB?, we categorized the numeric ratings as “low” (7 to 9), “moderate” (4 to 6), and
“high” (1 to 3) RoB. Disagreements were resolved by consensus or a third reviewer. Unpublished
studies and conference abstracts were included in our search, but excluded from our analysis as it

has been shown that their exclusion does not change the precision or accuracy of the results.?’

Certainty of Evidence

Two independent raters assigned a summary judgment for the overall certainty of evidence
(CoE) for each primary outcome, using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) approach.*® Disagreements were resolved by consensus.
Because it would be unethical to evaluate cannabis use in pregnancy through randomized trials,
observational evidence (e.g., cohort studies) will be the highest quality study design data are
derived from for this topic. As a result, we started all outcomes at high CoE, pulling from recent
guidance by the GRADE working group about nonrandomized studies evaluating interventions.’!
We downgraded each outcome one level for internal validity concerns (RoB), such as a lack of

randomization and vulnerability to confounding.

Data Synthesis



For our data synthesis, we conducted an overall qualitative synthesis of all eligible studies
for our 4 primary outcomes (PTB, birth weight, perinatal mortality, and SGA). Then, for studies
that reported sufficient data for quantitative syntheses, we conducted meta-analyses of those
studies reporting unadjusted effect size estimates, followed by separate meta-analyses of those
reporting adjusted effect sizes for each of our primary outcomes. We conducted both qualitative
and quantitative analyses because of variation in how data were reported in eligible studies and
statistical heterogeneity we detected in our meta-analyses.

For the meta-analyses of unadjusted effect sizes, we first calculated effect size estimates
using study-reported within-group results (e.g., means and standard deviations [SDs] for
continuous outcomes and counts of individuals with events for binary outcomes). For birth weight,
we calculated mean differences (MDs) and 95% confidence intervals (Cls) between the exposed
and unexposed groups. For PTB, perinatal mortality, and SGA, we calculated odds ratios (ORs)
and 95% ClIs, reflecting the relative odds of a participant experiencing an event between the
exposed and unexposed groups.

We additionally conducted meta-analyses using study-reported effect size estimates that
had been adjusted for confounding variables (e.g., smoking, alcohol use, race/ethnicity) for
outcomes for which 3 or more studies reported the same type of effect size (e.g., MD, OR). For
studies that reported adjusted effect sizes stratified by subgroups of cannabis use frequency, we
incorporated each of the subgroups using multilevel models to account for the within-study
dependency (e.g., correlated error) introduced by including multiple comparisons within a single
study.

We used DerSimonian-Laird (DL) random effects models to synthesize effect estimates,

and evaluated statistical heterogeneity using prediction intervals (PIs) and the I statistic.’> All



analyses were conducted using the meta package in R, version 4.0.3 (R Project for Statistical

Computing).*?

RESULTS
Overall Characteristics of Studies

The study selection process is depicted in Figure 1. After reviewing 1,902 titles and
abstracts, we included a total of 53 studies from 127 publications. Table 1 describes the studies’
characteristics. We found 1 case-control study'® and 52 cohort studies; 31 studies were published
after 2012, the year cannabis was first legalized for recreational use in Colorado and Washington.

3436 a5 having a moderate

Table 2 describes the quality of included studies. We assessed 3 studies
RoB, and 50 studies as low RoB. The included studies largely consisted of pregnant individuals
who identified as non-Hispanic Black, Hispanic, or non-Hispanic White, were typically 20 to 30
years of age, had completed high school or less, and had received some form of prenatal care
(Supplement Table 1). Study participants varied in when and how often they used tobacco during
pregnancy, with cannabis using participants being more likely to use tobacco than non-cannabis
using participants.

The included studies varied in how cannabis exposure was defined; some studies included
only participants with regular and continued use, while others included individuals with irregular
use or who discontinued use during pregnancy. Most studies relied on self-reported exposure to
cannabis, while some used toxicology results or both, and few used umbilical cord or meconium

3640 ysed administrative databases to compare those with

testing for confirmation. Five studies
cannabis-related disorders to those with no diagnosis codes related to cannabis use. Studies were

generally conducted in the US; publication dates ranged from 1980 to 2022, spanning a period



characterized by a significant increase in cannabis potency, emergence of different cannabis strains

and routes of administration, and legalization that can influence accuracy of participant self-report.

Primary Outcomes

Preterm Birth (<37 Weeks)

Overall, we identified 41 studies (N = 17,943,871) examining the association of prenatal
cannabis use and PTB (Supplement Table 2). Of those 41 studies, 31 studies had sufficient data
to conduct a meta-analysis of unadjusted effect sizes and 12 had sufficient data to conduct a meta-
analysis of adjusted effect sizes. Generally, studies reported results for any PTB; however, a small
number of studies stratified results by spontaneous versus indicated PTBs. Across the 41 studies,
we typically observed that cannabis use in pregnancy was associated with an increased likelihood
of PTB. In our unadjusted meta-analysis (31 studies; N = 14,297,813), we also found that cannabis
use in pregnancy increased the odds of PTB (OR, 1.62; 95% CI, 1.43 to 1.83; Supplement Figure
1). There were very similar findings among the 12 studies (N = 13,928,094) that reported adjusted
data for a meta-analysis (aOR, 1.42; 95% CI, 1.19 to 1.69; I?, 93%; Figure 2). We rated the CoE
for PTB as low and downgraded it for inconsistency (differences in magnitude of association

between studies) and RoB (if compared with a target RCT; Table 2).

Birth Weight
We identified 31 eligible studies (N = 282,699) that reported data on birth weight, but
across all studies, there was no clear, consistent association of prenatal cannabis use with birth

weight (Supplement Table 2). Of those 31 studies, 22 studies had sufficient data to conduct a meta-



analysis of unadjusted effect sizes and 4 had sufficient data to conduct a meta-analysis of adjusted
effect sizes. In the few studies in which cannabis use was associated with lower birth weight, the
magnitude of difference was relatively small and potentially not clinically important
(approximately 100 to 200 grams). In our unadjusted meta-analysis of 22 studies (N = 174,638),
we found that cannabis use was associated with lower mean birth weight (MD, -141.62 g; 95%
CI, -192.04 to -91.19; Supplement Figure 2). However, in our adjusted meta-analysis (4 studies of
8 comparisons; N = 33,299), we found no evidence of an association (MD, -40.69 g; 95%
Cl, -124.22 to 42.83; I, 85%; Figure 3). Because of the varied findings across our included studies,
we rated our CoE for the association between prenatal cannabis and birth weight as low;

downgrading the relationship for inconsistency and risk of bias (Table 2).

Perinatal mortality

We identified 17 eligible studies (N = 14,141,101) that analyzed the association between
prenatal cannabis use and perinatal mortality (Supplement Table 3). Of those 17 studies, 12 studies
had sufficient data to conduct a meta-analysis of unadjusted effect sizes and 5 had sufficient data
to conduct a meta-analysis of adjusted effect sizes. The definition of perinatal mortality varied
across studies. Some studies defined it as stillbirth, while others included miscarriage/spontaneous
abortion or death before hospital discharge. The general incidence of perinatal mortality ranged
from 1% to 3% of the study samples. In our narrative synthesis of included studies, we found no
consistent association as most studies were likely inadequately powered to detect a significant
difference between groups. Studies that observed a difference commonly had statistical
imprecision (i.e., wide confidence intervals). In our unadjusted meta-analysis (12 studies; N =

13,508,621), we observed that prenatal cannabis was significantly associated with increased odds



of perinatal mortality (OR, 1.84; 95% CI, 1.47 to 2.29; Supplement Figure 3). Sufficient data were
present to include 5 studies (N = 13,206,209) in an adjusted meta-analysis, and our findings
remained consistent with increased odds of perinatal mortality among those who used cannabis in
pregnancy (OR, 1.50; 95% CI, 1.39 to 1.62; 12, 0%; Figure 4). One study?®, with a weight of 95.2%
in the meta-analysis, found that mothers reporting cannabis dependence or abuse, identified by
ICD-9 codes, were more likely to have an intrauterine fetal demise (OR 1.50; 95% CI 1.39to 1.62).
The overall incidence of perinatal mortality was 1.4%. The ICD-9 codes chosen were likely to be
assigned only to individuals with moderate to heavy cannabis use during pregnancy, but not to
occasional users. Ultimately, we have very low CoE that prenatal cannabis use increases the odds
of perinatal mortality. We downgraded this evidence for RoB concerns and an additional 2 levels

for indirectness, as the adjusted analysis was based primarily on the study using ICD-9 codes

(Table 2).

Small for Gestational Age

We identified 21 eligible studies (N = 4,582,445) that analyzed the association of prenatal
cannabis use and SGA (Supplement Table 3). Of those 21 studies, 18 studies had sufficient data
to conduct a meta-analysis of unadjusted effect sizes and 6 had sufficient data to conduct a meta-
analysis of adjusted effect sizes. Because SGA is defined as having a birth weight less than the
10™ percentile, given sex and gestational age of the offspring, the expected occurrence of SGA is
10%. However, most studies reported higher proportion of events, particularly in the exposure
groups. In our narrative synthesis, we observed a trend of prenatal cannabis use significantly
increasing the likelihood of SGA. Similarly, in our unadjusted (18 studies; N = 1,774,485) and

adjusted (6 studies; 686,336) meta-analyses, prenatal cannabis use significantly increased the odds



of SGA (unadjusted OR, 2.06; 95% CI, 1.76 to 2.41; aOR, 1.76; 95% CI, 1.52 to 2.05; 12, 86%;
Supplement Figure 4 and Figure 5 respectively). We rated the CoE as low for increased odds of

SGA with prenatal cannabis use and downgraded the evidence for inconsistency and RoB (Table

2).

Secondary Outcomes

We did not meta-analyze or assign a CoE rating for secondary outcomes, which included
gestational age at birth (in weeks), LBW (< 2,500g), NICU admissions, and Apgar scores at 1 and
5 minutes. Across these secondary outcomes, unadjusted or adjusted associations or both were
reported (Supplement Tables 4 and 5). Gestational age at birth was reported in 27 studies with 8
reporting adjusted measures of association. Most studies showed that prenatal cannabis use
significantly reduced gestational age at birth. Our finding for this association is comparable to our
meta-analysis result for PTB. Twenty-three studies reported data on LBW with 19 studies
reporting adjusted measures of association. A majority of the adjusted estimates were not
significantly different between groups. This finding is also consistent in direction of association
with our meta-analysis result of mean birth weight. NICU admissions were reported in 19 studies
with 15 reporting adjusted measures of association. Most studies found prenatal cannabis use was
associated with a significantly higher likelithood of NICU admissions (Supplement Table 4). Nine
studies reported data on Apgar scores at 1 minute with 5 studies reporting adjusted estimates, and
20 studies reported data at 5 minutes with 10 studies reporting adjusted estimates. Some studies
reported Apgar scores as binary with cutoffs, while the majority reported means. The majority of
studies found that Apgar scores at 1 and 5 minutes were not significantly different between groups

(Supplement Table 5).



DISCUSSION

In this review, we found 53 studies evaluating prenatal cannabis use and relevant fetal and
neonatal outcomes. Of our primary outcomes, after adjusting for confounding factors, we found
low CoE that prenatal cannabis use remained an independent risk factor for PTB and SGA, and
very low CoE for an increased likelihood of perinatal morality. We found low CoE for no
association with prenatal cannabis exposure and mean birth weight. Among secondary outcomes,
we found that prenatal cannabis use was associated with decreased gestational age at birth, which
is congruent with our observed association of prenatal cannabis use and PTB. Further, we found
that prenatal cannabis use was generally not significantly related to LBW, which was also
consistent with our analysis of cannabis and mean birth weight. Finally, we observed that prenatal
cannabis use was, in most studies, significantly associated with an increased likelihood of NICU
admissions, but no consistent relationship was detected with Apgar scores.

It has been well demonstrated that PTB and SGA are strongly associated with increased
offspring morbidity and mortality.*! PTB is relatively common and affects 1 in 10 infants born in
the US.*> SGA infants are 5 times more likely to die in the neonatal period and first years of life.*’
Thus, it is important to address modifiable risk factors for PTB and SGA, such as cannabis use,
during the pre-conception or pregnancy period, which might help prevent these complications.

Compared to prior reviews focused on prenatal cannabis use, our review offers important
strengths. Our review is current and comprehensive; many studies focused on examining cannabis
use in pregnancy have emerged since the most recently published large systematic reviews. 244443
Also, similar to Conner et al.,** our review used adjusted effect sizes in our meta-analyses

accounting for confounders that were not addressed in other recent large reviews.*'*? Our review



also assessed many clinically relevant prenatal and neonatal outcomes similar to 3 recent

23,24,44

reviews , including perinatal mortality which was not evaluated in the most recent published

review.?
Marchand et al. reviewed the associations of prenatal cannabis use on neonatal outcomes
through August 2021.2 Among 16 studies, they found significant increases in 7 adverse neonatal
outcomes among women who were used cannabis during pregnancy including LBW, SGA, PTB,
NICU admission, decreased mean birth weight, Apgar score at 1 minute, and infant head
circumference.”> However, the authors did not adjust for confounding factors in their meta-
analyses (e.g., tobacco, alcohol use), which might lead to biased associations, particularly with
observational data. Although our review did not meta-analyze NICU admissions, in comparison
we included more studies in our analysis, excluded for polysubstance use including tobacco and
alcohol, and did not find an association between prenatal cannabis exposure and birth weight.

Conner et al. searched through August 2015, and similar to us, their pooled unadjusted data
demonstrated an association between prenatal cannabis use and increased risk of PTB and LBW
that, unlike our review, was no longer statistically significant after adjusting for tobacco use and
other confounding factors.?* While our review also did not show a difference in mean birth weight,
we did demonstrate a greater risk of SGA with prenatal cannabis use. Their review also found that
prenatal cannabis use is not an independent risk factor for adverse neonatal outcomes.

Gunn et al. reviewed the associations of prenatal cannabis use on fetal outcomes through
April 2014 and found that infants exposed to cannabis in utero had a higher risk of LBW and

NICU admission.** Because the authors did not account for tobacco and alcohol use, the results

were likely confounded. In contrast, our review did not meta-analyze NICU admissions, but most



included studies found an association between in utero cannabis exposure and increased NICU
admissions while adjusting for confounders.

Our review was based on an extensive literature search, but we had strict exclusion criteria
to improve the quality of eligible studies, which likely reduced the number of included studies.
Additionally, the existing literature for our review was limited by observational study designs and
most studies included in our review determined cannabis use by participant self-report, which can
underestimate the prevalence of cannabis use in pregnancy.**¢ Pregnant individuals also
underreport their cannabis use by up to 60-70% of their actual use and there is no biological
validation for self-reported dosing.!'*’** Even when use is reported accurately, it is hard to
quantify and compare reported usage due to the lack of standardized dosing and routes of cannabis
administration. Toxicological testing is preferred in lieu of, or in conjunction with, self-report.
While more accurate than self-report, toxicology screening can also be limited by cross reactivity
with other substances, lack of sensitivity to detect intermittent use, overestimation of ongoing use,
and an inability to determine timing and quantity of use.

Also, given the heterogeneity of the literature and limited overlapping measures between
studies assessed, we were unable to ascertain the association of timing, frequency, quantity,
concentration, or duration of prenatal cannabis use on fetal and neonatal outcomes. In addition, a
majority of the included studies did not differentiate the mode of cannabis administration. Because
smoked cannabis is the most common form of use in pregnancy,* it is possible that our observed
detrimental associations of cannabis on neonatal outcomes could be, in part, explained by the
adverse prenatal effects of smoke inhalation. Comparative studies of different modes of cannabis
administration are needed to better understand the effect of cannabis on pregnancy and neonatal

outcomes.



Existing studies have also described an adverse association on offspring neurological
development from maternal cannabis use in pregnancy, including an increased incidence of autism
spectrum disorder (ASD).*#73% Although our review included neonatal outcomes, we excluded
studies that reported long-term offspring neurodevelopmental outcomes after prenatal cannabis

exposure.

CONCLUSIONS AND IMPLICATIONS

The results of our systematic review and meta-analysis suggest that prenatal cannabis
exposure was independently associated with an increased risk for PTB, SGA, and perinatal
mortality. However, our confidence in these findings was very low or low meaning that additional
studies could meaningfully change our conclusions. Future research in this area should focus on
the timing, frequency, route of administration, and potency of cannabis use, which is not well
addressed in the existing literature. Additionally, it is important for studies seeking to determine
the association of cannabis use in pregnancy to ascertain cannabis use through screening methods
with greater accuracy than participant self-report alone, and to adjust for important confounding
factors, such as polysubstance, tobacco or alcohol use, or to use propensity scores or matching
techniques to reduce selection biases. As prenatal cannabis use is becoming more common and
cannabis potency is increasing, healthcare providers should discuss the uncertainty regarding the
potential benefits and harms of cannabis use during pregnancy with individuals who are pregnant

or trying to conceive.
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Table 1. Included Study Characteristics

Participants by group MJ use
Author Year  Study Design  ROB Location  Total N % ascertainment  Outcomes
Koto et al.>! 2022  Retrospective Low Canada 106,282 MIJ Use: 2.9 Self-report PTB, Birth weight, SGA,
Cohort Unexposed: 97.1 GA, NICU, 5 min APGAR
Oni et al.’’ 2022  Retrospective Low Australia 622,640 M]J Use, CUD: 0.3 Diagnostic code  PTB, perinatal death, LBW,
Cohort Unexposed: 99.7 NICU, 1 min APGAR, 5
min APGAR
Bandoli et al’*® 2021 Retrospective  Low USA 3,067,069 MJ Use alone: 0.5 Diagnostic code PTB, SGA, NICU
Cohort MJ Use + tobacco: 0.2
Unexposed: 99.1
Brunoetal3® 2021  Prospective Moderate USA 9,509 MJ Use: 1.5 Self-report, Tox SGA
Cohort Unexposed: 98.5 screen
Sasso etal.’> 2021 Retrospective  Low USA 362 M]J Use: 44.0 Self-report, Tox PTB, Birth weight, SGA,
Cohort Unexposed: 56.0 screen perinatal death, GA, NICU,
5 min APGAR
Bailey etal.®> 2020  Retrospective Low USA 1,062 MIJ Use: 50.0 Tox screen PTB, Birth weight, LBW,
Cohort Unexposed: 50.0 GA, NICU, 1 min APGAR,
5 min APGAR
Gabrhelik et 2020  Prospective Low Norway 10,373 MJ Use, short-term: 2.0 Self-report PTB, Birth weight, SGA,
al.>* Cohort MJ Use, long-term: 0.6 NICU, 1 min APGAR, 5
Unexposed: 97.4 min APGAR
Klebanoffet 2020  Prospective Low USA 363 MJ Use: 32.8 Self-report, Tox PTB, Birth weight, LBW,
al.» Cohort Unexposed: 67.2 screen GA
Lee et al.>® 2020  Retrospective Low USA 466 MJ Use: 9.7 Tox screen PTB, Birth weight, SGA,
Cohort Unexposed: 9.0 Perinatal mortality, GA,
NICU, 1 min APGAR
Wong etal.’ 2020  Retrospective  Low Canada 25,263 MIJ Use: 2.2 Self-report PTB, LBW, 5 min
Cohort Unexposed: 97.8 APGAR
Corsietal®® 2019  Retrospective Low Canada 98,512 MIJ Use: 5.7 Self-report PTB, SGA, Perinatal
Cohort Unexposed: 94.3 mortality, NICU, 5 min
APGAR
Howard etal.® 2019  Retrospective Low USA 2,173 MJ Use, intake visit: 16.0 Tox screen Birth weight, Perinatal
Cohort MJ Use, delivery: 1.2 mortality, GA, 1
MJ Use, intake + delivery: min APGAR, 5 min
53 APGAR
Unexposed: 77.5
Kharbandaet 2019  Retrospective Low USA 3,435 M]J Use: 8.2 Tox screen PTB, SGA, LBW
al.* Cohort Unexposed: 91.8



Participants by group MJ use
Author Year Study Design ROB Location  Total N % ascertainment  OQutcomes
Luke et al.% 2019  Retrospective Low Canada 243,140 MJ Use: 2.4 Self-report PTB, SGA, Perinatal
Cohort Unexposed: 97.6 mortality
Petrangelo et al. 2019  Retrospective  Low USA 12,578,557 M]J Use, CUD: 0.5 Diagnostic code  PTB, Perinatal death
3 Cohort Unexposed: 99.5
Rodriguezet 2019  Retrospective Low USA 1,206 MJ Use: 17.5 Self-report, Tox PTB, Birth weight, SGA,
al.f! Cohort Unexposed: 82.5 screen Perinatal death, GA, NICU,
5 min APGAR
Straub et al.®> 2019  Retrospective Low USA 5,343 MIJ Use: 23.7 Tox screen PTB, Birth weight, SGA,
Cohort Unexposed: 76.3 LBW, GA
Walletal.®® 2019  Prospective Low USA 803 MJ Use: 17.4 Self-report Perinatal death
Cohort Unexposed: 82.6
Coleman- 2018  Prospective Low USA 414 MJ Use: 14.5 Self-report, Tox PTB, Perinatal death,
Cowger et al.® Cohort Unexposed: 85.5 screen LBW, NICU
Massey et al.® 2018  Retrospective  Low USA 1,191 MJ Use: 22.9 Self-report, Tox  Birth weight, GA
Cohort Unexposed: 77.1 screen, Meconium
Serino etal.®® 2018  Prospective Low USA 87 M]J Use: 26.0 Self-report, Tox  Birth weight, GA, 5 min
Cohort Unexposed: 33.6 screen APGAR
Dotters-Katz et 2017  Retrospective  Low USA 1,867 MIJ Use: 7.3 Self-report, Tox PTB, Birth weight, SGA,
al.%’ Cohort Unexposed: 92.7 screen Perinatal death, GA, 5 min
APGAR
Chabarria et 2016  Retrospective Low USA 12,069 M1J Use: 0.5 Self-report PTB, SGA, LBW, 5 min
al.%8 Cohort Unexposed: 97.5 APGAR
Leemaqz et al.® 2016 Prospective Low Australia, 5,588 MIJ Use, < 15 weeks GA: 2.6 Self-report PTB, Birth weight, SGA,
Cohort New MJ Use, 15 weeks GA: 1.1 GA
Zealand, MJ Use, <20 weeks GA: 0.4
UK, Ireland MJ Use, 20 weeks GA: 1.0
Unexposed: 94.4
1.7% quit MJ before
pregnancy
Mark etal.”® 2016  Retrospective Low USA 396 MJ Use: 29.3 Self-report, Tox PTB, Birth weight, LBW,
Cohort Unexposed: 70.7 screen GA,NICU, 1 min
APGAR, 5 min APGAR
Conner etal. 2 2015  Retrospective Low USA 8,138 MIJ Use: 8.4 Self-report, Tox LBW, NICU, 5 min
Cohort Unexposed: 91.6 screen APGAR
Grewen et al. * 2015  Prospective Moderate USA 63 MJ Use: 31.7 Self-report, Tox  Birth weight, GA
Cohort Unexposed: 31.7 screen, Meconium
Warshak et al.”! 2015 Retrospective  Low USA 6,468 M]J Use: 5.6 Self-report, Tox PTB, SGA, Perinatal death,
Cohort Unexposed: 94.4 screen GA, NICU



Participants by group MJ use
Author Year Study Design ROB Location  Total N % ascertainment  OQutcomes
Bonello et al.*® 2014  Retrospective Low Australia 13,480 MJ Use, CUD: 2.7 Diagnostic code PTB, LBW, NICU
Cohort Unexposed: 97.3
Varneretal. '® 2014  Case Control Low USA 1,610 M]J Use: 3.0 Self-report, PTB, SGA, Perinatal death,
Unexposed: 97.0 Umbilical cord  GA, NICU
Alhusen et al.'” 2013  Prospective Low USA 166 MJ Use: 38.5 Self-report PTB, SGA, LBW
Cohort Unexposed: 61.4
Hayatbakhsh et 2011  Retrospective Low Australia 24,874 MIJ Use: 2.6 Self-report PTB, Birth weight, SGA,
al.’® Cohort Unexposed: 97.4 LBW, GA, NICU, 5 min
APGAR
Gray et al.” 2010  Prospective Low USA 86 MIJ Use: 44.2 Self-report, Tox PTB, Birth weight, GA, 1
Cohort Unexposed: 55.8 screen, Meconium min APGAR, 5 min
APGAR
Schempfetal.”? 2008  Retrospective Low USA 808 MJ Use: 15.2 Self-report, Tox  Birth weight, LBW
Cohort Unexposed: 84.8 screen
Lozano et al.”* 2007  Prospective Low Spain 974 MIJ Use: 5.3 Meconium PTB, Birth weight
Cohort Unexposed: 89.9
Bums etal.”> 2006  Retrospective Low Australia 416,834 MIJ Use, CUD: 0.5 Diagnostic code PTB, SGA, NICU, 5 min
Cohort Unexposed: 99.0 APGAR
Badaetal.’® 2005  Prospective Low USA 8,637 MJ Use: 9.4 Self-report, PTB, Birth weight, LBW
Cohort Unexposed: 90.6 Meconium
Reichman et 2003  Retrospective Low USA 90,117 M]J Use: 2.4* Self-report PTB, Birth weight, LBW,
al.”’ Cohort Unexposed: 91.8 GA
Fergusson et al. 2002  Prospective Low England 12,129 MJ use NR by group Self-report PTB, Birth weight,
14 Cohort Perinatal mortality, NICU
Quinlivanet 2002  Prospective Low Australia 456 MJ Use: 13.6 Self-report PTB, Birth weight, GA, 1
al.”® Cohort Unexposed: 79.6 min APGAR, 5 min
APGAR
Sherwood et 1999  Retrospective Moderate UK 283 MJ Use: 11.0 Tox screen Birth weight, Perinatal
al.® Cohort Unexposed: 89.0 mortality, GA, 5 min
APGAR
Berenson et al.”?1996  Retrospective  Low USA 238 MIJ Use: 38.2 Tox screen LBW, NICU, 1 min
Cohort Unexposed: 61.8 APGAR, 5 min APGAR
Cornelius et al.®°1995  Prospective Low USA 310 MIJ Use: 17.7 Self-report Birth weight, SGA, LBW,
Cohort Unexposed: 82.3 GA
Shiono et al.*® 1995  Prospective Low USA 7,470 MJ Use: 11.0 Self-report, Tox PTB, LBW
Cohort Unexposed: 89.0 screen
Kliegman et 1994  Prospective Low USA 425 NR by MJ use status Self-report, Tox PTB, LBW
al.®! Cohort screen
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%

MJ use
ascertainment

Outcomes

Richardson et
al .3

Hayes et al.®

Kline et al.?

Hatch et al.®

Tennes et al.’¢

Gibson et al.?’

Greenland et
al 88

1989

1988

1987

1986

1985

1983

1982

Prospective
Cohort

Prospective
Cohort

Retrospective
Cohort

Prospective
Cohort

Prospective
Cohort
Prospective
Cohort

Prospective
Cohort

Low

Low

Low

Low

Low

Low

Low

USA

Jamaica

USA

USA

USA

Australia

USA

519

56

Phase 1: 1,432
Phase 2: 1,377

3,857

756

7,310

71

MJ Use, heavy use st
trimester: 19.9

MIJ Use, heavy use 2nd
trimester: 7.3

MJ Use, heavy use 3rd
trimester: 7.1
Unexposed: 40.5°

MJ Use, irregular: 19.6
MIJ Use, moderate: 19.6
MJ Use, heavy: 14.3
Unexposed: 46.5

Phase 1

MIJ Use, < 1/month: 4.7
MJ Use, 2-4 /month: 1.9
MJ Use, 2-3/week: 1.3
MIJ Use, 4-6/week: 0.4
MJ Use, daily: 1.0
Unexposed: 90.7

Phase 2

MJ Use , < 1/month: 2.9
MJ Use, 2-4 /month: 1.7
MJ Use, 2-3/week: 2.1
MJ Use, 4-6/week: 0.5
MI Use, daily: 3.1
Unexposed: 89.7

MIJ Use, <1 per month: 4.1
MJ Use, >1 per month: 5.4

Unexposed: 90.5

MIJ Use: 34.1
Unexposed: 65.9

MJ Use, < weekly: 4.9
MJ Use, > weekly: 0.5
Unexposed: 94.6

MIJ Use: 49.3
Unexposed: 50.7

Self-report

Self-report

Self-report

Self-report

Self-report

Self-report

Self-report, Tox

Birth weight, GA

PTB, Birth weight,
Perinatal mortality, GA

Birth weight

PTB, Birth weight, SGA,
LBW, GA

PTB, Birth weight, GA

PTB, Perinatal mortality,
LBW, 1 min APGAR

PTB, LBW, 5 min

screen, Umbilical APGAR

cord



Participants by group MJ use

Author Year Study Design ROB Location  Total N % ascertainment  OQutcomes
Fried et al.® 1980  Prospective Low Canada Initial cohort: Initial Cohort Self-report PTB, Birthweight, GA
Cohort 291 MJ use, heavy: 3.8
Updated MJ use, moderate: 1.7
Cohort: 583 ~ MJ use, irregular: 14.1

Unexposed: 80.4

Updated Cohort

MJ use, heavy: 3.1
MJ use, moderate: 3.1
M use, irregular: 8.2
Unexposed: 85.6

Abbreviations. APGAR: appearance, pulse, grimace, activity, respiration; GA: gestational age; LBW: low birth weight; MJ: marijuana; NICU: neonatal intensive
care unit; NR: not reported; PTB: preterm birth; SGA: small for gestational age; UK: United Kingdom; USA: United States of America



Table 2. Summary of Findings for Cannabis Use During Pregnancy and Perinatal

Outcomes
Outcome
Number of
Studies Findings (Unadjusted and
Sample Size Adjusted) CoE | Relationship Rationale
Birthweight (mean)
31 studies Unadjusted MD, -141.62; Low Unclear Downgraded 1 level each for
(narrative 95% CI, -192.04 to -91.19 relationship risk of bias (if compared with
synthesis) Based on 22 studies with between cannabis | a target RCT) and
N =282,699 174,638 participants use in pregnancy inconsistency (high levels of
and birthweight heterogeneity between studies)
Adjusted MD, -40.69; 95%
CL, -124.22 t0 42.83
Based on 4 studies (8
comparisons) with 33,299
participants
PTB (< 37 weeks)
41 studies Unadjusted OR, 1.62; 95% Low After adjustment, | Downgraded 1 level each for
(narrative Cl, 1.43t0 1.83 increased odds of | risk of bias (if compared with
synthesis) Based on 31 studies with PTB with use of a target RCT) and
N =17,943,871 14,297,813 participants cannabis during inconsistency (high levels of
Adjusted OR, 1.42; 95% CI, pregnancy heterogeneity between studies)
1.19to 1.69
Based on 12 studies with
13,928,094 participants
Perinatal mortality (e.g., stillbirth, fetal demise)
17 studies Unadjusted OR, 1.84; 95% Very | After adjustment, | Downgraded 1 level for risk of
(narrative CI, 1.47 t0 2.29 low increased odds of | bias (if compared with a target
synthesis) Based on 12 studies with perinatal mortality | RCT) and 2 levels for
N =14,141,101 13,508,621 participants with use of indirectness (the adjusted
cannabis during analysis was based primarily
Adjusted OR, 1.50; 95% CI, pregnancy on a study using ICD codes,
1.39to0 1.62 with a weight of 95.2%, likely
Based on 5 studies with to be assigned only to
13,206,209 participants individuals with moderate to
heavy cannabis use during
pregnancy, and not to
occasional users)
SGA (< 10th percentile given sex and gestational age)
21 studies Unadjusted OR, 2.06; 95% Low | After adjustment, | Downgraded I level each for
(narrative CI, 1.76 to 2.41 increased odds of | risk of bias (if compared with
synthesis) Based on 18 studies with SGA birth with a target RCT) and

N =4,582,445

1,774,485 participants
Adjusted OR, 1.76; 95% CI,
1.52 t0 2.06

Based on 6 studies with
686,336 participants

cannabis use
during pregnancy

inconsistency (high levels of
heterogeneity between studies)

Abbreviations. CI: confidence interval; CoE: certainty of the evidence;, MD: mean difference; OR: odds ratio; PTB:
preterm birth; RCT: randomized controlled trial; SGA: small-for-gestational age

Note. We started the CoE as high, with downgrading, if compared with a target RCT, as outlined in the GRADE

guidelines’’.




Figure 1. PRISMA literature flow diagram

Figure 2. Adjusted meta-analyses of preterm birth after cannabis use during pregnancy
BMI, body mass index; CI, confidence interval; OR, odds ratio; SES, social economic status

Figure 3. Adjusted meta-analyses of offspring birthweight after cannabis use during
pregnancy

MD, mean difference; SEI, socioeconomic index; WIC, Special Supplemental Nutrition Program
for Women, Infants, and Children.

Figure 4. Adjusted meta-analyses of perinatal mortality after cannabis use during
pregnancy

Figure 5. Adjusted meta-analyses of SGA offspring after cannabis use during pregnancy
SGA, small-for-gestational-age

Supplement Figure 1: Unadjusted meta-analysis of cannabis use in pregnancy and preterm
birth.

Supplement Figure 2: Unadjusted meta-analysis of cannabis use in pregnancy and birth
weight.

Supplement Figure 3: Unadjusted meta-analysis of cannabis use in pregnancy and
perinatal mortality.

Supplement Figure 4: Unadjusted meta-analysis of cannabis use in pregnancy and small
for gestational age.



Identification

Screening

Records identified through database searching

N=1372

Records after duplicates removed
N =1082

Eligibility

Included

|

Records screened

N =1082

Full-text articles
assessed for eligibility

¥

Records excluded
N =8b2

N =420

Y

Publications included
N=112
Studies represented
M =48

¥

24

17

10
74

50
84

Full-text articles excluded, with reasons

N =306
Did not adjust for co-exposure to tobacco
(either self-report or nicotine levels)
Did not prospectively determine exposure
status
Included individuals with poly drug use
(e.g., cocaine, heroin) in the analyses
Mot a population of interest
Mot a study design or publication type of
interest (including reviews)
Mot an exposure of interest
Mo outcomes of interest
Publication not available




Study Preterm Birth OR 95% Cl Weight

Bada 2005° B } 0.90 [0.73; 1.11] 10.3%
Burns 2006" ! 220 [1.92; 2.52] 11.2%
Hayatbakhsh 2012° . 1.50 [1.14; 1.97] 9.3%
Kliegman 1994 : 1.89 [0.34; 10.50] 1.0%
Lee 2020° —1 2.11 [0.70; 6.38] 2.1%
Luke 2019" H 1.27 [1.14; 1.42] 11.5%
Oni 2022° I B 2.60 [2.23; 3.04] 11.0%
Petrangelo 2019" 1.40 [1.37; 1.44] 12.0%
Sasso 2021 ‘ —=— 0.64 [0.31; 1.32] 4.0%
Shiono 1995’ LN 1.30 [1.00; 1.69] 9.5%
Warshak 2015° ! 1.04 [0.91; 1.19] 11.3%
Wong 2020' i 1.47 [0.95; 2.27] 6.9%
I

Random effects model ‘ 142 [1.19; 1.69] 100.0%
Prediction interval _— [0.77; 2.61]
Heterogeneity: 1?= 93%,p < 0.01| ' I l

0.1 05 1 2 10

Lower Risk of Preterm Birth Higher Risk of Preterm Birth

aAdjusted for location; use of tobacco, alcohol, other drugs

bAdjusted for maternal age; indigenous status; private insurance; use of tobacco, alcohol, or
other drugs

cAdjusted for maternal age; ethnicity; use of tobacco, alcohol, illicit drugs

dAdjusted for maternal age < 19; black race; staff service; no prenatal visit; primiparous; hx of
PTB; hx alcohol use; hx cocaine use; cocaine toxicology

eAdjusted for "significant confounders"

fAdjusted for maternal age, pre-pregnancy BMI, tobacco use, alcohol use, other substance use,
SES, and race/ethnicity

8Adjusted for maternal age, tobacco use, Indigenous status, health insurance, antenatal care
attendance, plurality of birth, SES, pre-eclampsia, hypertension (gestational or preexisting),
diabetes (gestational or preexisting), hx other substance use disorders

hAdjusted for age, race, hospital location or teaching, income, type of insurance, multiple
pregnancy, pre-existing diabetes mellitus, tobacco use, hypertension, alcohol, and other illicit
drug use

iAdjusted for maternal age, race, hyperemesis gravidarum, chronic hypertension, pre-
eclampsia, autoimmune disease, and use of tobacco, alcohol, or illicit drugs

IAdjusted for tobacco use

kAdjusted for maternal age, race, parity, BMI class and no prenatal care

IAdjusted for maternal medical, behavioral, demographic, and neighborhood SES factors



Study Cannabis Exposure Subgroup
Fergusson 2002*
Fergusson 2002°
Fergusson 2002
Gabrhelik 2020
Gabrhelik 2020"

Regular & continued
Regular, but not continued
Irregular

Short-term users
Long-term users

a

Leemaqz 2016° Discontinued use before 15 weeks preg
Leemaqz 2016° Still using at 15 weeks
Straub 2019° Positive urine screen at any point in pregnancy

Random effects model
Prediction interval
Heterogeneity: 12 = 85%, p < 0.01

Birth Weight (g) MD 95% Cl Weight
— -101.90 [-207.60; 3.80] 11.5%
i 65.72 [-23.18; 154.62] 12.5%
e 57.95 [ -9.60; 125.50] 13.7%
—— 12.00 [-88.00; 112.00] 11.8%
—— | -228.00 [-354.00;-102.00] 10.3%
- 38.00 [-30.00; 106.00] 13.6%
—u—- -127.00 [-237.50; -16.50] 11.2%
B -90.75 [-119.62; -61.88] 15.3%

|

|
i -40.69 [-124.22; 42.83] 100.0%

[ [-267.33; 185.94]

-300-200-100 O 100 200 300

Reduced Birth Weight

Increased Birth Weight

apdjusted for maternal age, height, weight, education level, ethnicity, and use of tobacco, alcohol, tea, coffee, hard drugs; parity; infant sex
bAdjusted for maternal age, education level, anxiety/depression, and use of tobacco, alcohol, illicit drugs, prescription drugs; parity; infant sex;

whether pregnancy was planned.

cAdjusted for maternal age, BMI, SEl score, ethnicity, anxiety/depression, and use of tobacco, alcohol, or illicit drugs; country; infant sex;

gestational age

dAdjusted for maternal age, BMI, ethnicity, and use of tobacco, alcohol, or illicit drugs; infant sex; gestational age; WIC enrollment, Medicaid

enrollment; preterm birth

Study

Coleman-Cowger 2018°
Oni 2022°

Petrangelo 2019°

Sasso 2021°

Warshak 2015°

Random effects model
Prediction interval

Perinatal Mortality

]
|
__.JI_

JT'

i
|

OR 95% Cl Weight
12.10 [1.03;141.97] 0.1%
1.30 [0.58; 2.91] 0.9%
1.50 [1.39; 1.62] 95.2%
212 [0.46; 9.87] 0.2%
144 [0.97; 2.14] 3.6%
1.50 [1.39; 1.62] 100.0%

[1.33; 1.69]

[
0.01

Heterogeneity: 12 = 0%, p =0.54

Lower Risk of Perinatal Mortality

aAdjusted for maternal age and gravidity

I
0.1

[
1 10

I
100

Higher Risk of Perinatal Mortality

bAdjusted for maternal age, tobacco use, Indigenous status, health insurance, antenatal care attendance, plurality of birth,
SES, pre-eclampsia, hypertension (gestational or preexisting), diabetes (gestational or preexisting), hx other substance use

disorders

¢Adjusted for age, race, hospital location or teaching, income, type of insurance, multiple pregnancy, pre-existing diabetes
mellitus, tobacco use, hypertension, alcohol, and other illicit drug use
dAdjusted for maternal age, race, hyperemesis gravidarum, chronic hypertension, pre-eclampsia, autoimmune disease, and

use of tobacco, alcohol, or illicit drugs

eAdjusted for maternal age, race, parity, BMI class and no prenatal care



Study SGA OR 95% Cl Weight

Burns 2006° = 2.00 [1.76; 2.28] 23.3%
Hayatbakhsh 2012" L 2.20 [1.80; 2.69] 18.7%
Lee 2020° =: 1.52 [0.58; 3.97] 2.3%
Luke 2019 l 147 [1.34; 1.62] 25.2%
Sasso 2021° {—-7 4.24 [1.73; 10.40] 2.6%
Straub 2019" 151 [1.49; 1.53] 27.9%
|
|
Random effects model <& 1.76 [1.52; 2.05] 100.0%
Prediction interval | —I | [1.11; 2.79]

Heterogeneity: 12= 86%,p < 0.0i
0.1 05 1 2 10

Lower Risk of SGA Higher Risk of SGA

2Adjusted for maternal age, tobacco use, other drug use, indigenous status, and private insurance

bAdjusted for maternal age, parity, ethnicity, weight, tobacco use, alcohol consumption, and other illicit drug use
during pregnancy

tAdjusted for maternal hypertension, hx preterm delivery, psychiatric disorder, non-married/partnered, non-English
speaking, and unplanned pregnancy

dAdjusted for maternal age, pre-pregnancy BMI, tobacco use, alcohol use, other substance use, SES, and
race/ethnicity

eAdjusted for maternal age, race, hyperemesis gravidarum, chronic hypertension, pre-eclampsia, autoimmune
disease, and use of tobacco, alcohol, or illicit drugs

fAdjusted for maternal age, BMI, ethnicity, and use of tobacco, alcohol, or illicit drugs; infant sex; gestational age; WIC
enrollment, Medicaid enrollment; preterm birth
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APPENDIX A: SEARCH STRATEGIES

DATABASES/WEBSITES:Ovid Medline

EBSCOHost CINAHL

Ovid APA PsycINFO

Ovid Global Health

Ovid EBM Reviews - Cochrane Database of Systematic Reviews

SEARCH STRATEGIES

Ovid MEDLINE(R) ALL 1946 to February 11, 2022

Initial search (March 16, 2020) by: Robin Paynter, MLIS

Updated search (February 14, 2022) run by: Shannon Robalino, MSLIS

Searches

Marijuana Abuse/ or Marijuana Smoking/ or "Marijuana Use"/ or Medical Marijuana/ or Cannabis/ or exp
Cannabinoids/ or Cannabaceae/ or Endocannabinoids/ or Dronobinol/

cannabis or canabis or cannabinoid* or cannabidiol* or CBD or cannabacae or endocannabinoid* or marijuana or
marihuana or phytocannabinoid* or phyto-cannabinoid* or hashish or hash or ganja or ganjah or hash-oil or hemp
or bhang or charas or THC or tetrahydrocannabinol* or tetra-hydrocannabinol* or 9?tetrahydrocannabinol or
DELTA?9?-tetrahydrocannabinol or "delta 9 thc" or "deltad thc" or "9-THC" or "c. sativa" or "c. indica").ti,ab,kf.

or/1-2

Abortion, Spontaneous/ or Breast Feeding/ or exp Fertility/ or Gravidity/ or exp Labor, Obstetric/ or exp Lactation/
or Live Birth/ or Maternal-fetal Exchange/ or Maternal Behavior/ or Maternal Exposure/ or Maternal Mortality/ or
Milk, Human/ or Mothers/ or Parity/ or exp Parturition/ or Perinatal Care/ or Peripartum Period/ or Placentation/
or Postnatal Care/ or Postpartum Period/ or Pregnancy/ or exp Pregnancy Complications/ or Pregnancy, High-risk/
or Pregnancy in Adolescence/ or exp Pregnancy Maintenance/ or Pregnancy Outcome/ or Pregnancy Rate/ or
Pregnancy Trimesters/ or Pregnancy Trimester, First/ or Pregnancy Trimester, Second/ or Pregnancy Trimester,
Third/ or Pregnant Women/ or Premature Birth/ or Prenatal Care/ or Prenatal Exposure Delayed Effects/ or
Stillbirth/ or (gestat* or maternal* or mother* or obstetric* or pregnan*).hw.

abortion* or antenatal* or ante-natal* or breastfed or breast-fed or breastfeeding or breast-feeding or breastmilk
or "breast milk" or birth* or childbirth* or gestat* or gravid* or lactat* or maternal or maeconium or meconium or
miscarriage* or mother™® or parity or parturit* or perinatal* or peri-natal* or peripartum or peri-partum or
postnatal* or postdelivery or post-delivery or post-natal* or postpartum or post-partum or preconception or pre-
conception or pregnan* or prenatal* or pre-natal* or puerper* or stillbirth* or "still birth" or trimester*).ti,ab,kf.

Abnormalities, Drug Induced/ or Birth Weight/ or Child/ or Child Development/ or Child, Preschool/ or Congenital
Abnormalities/ or Embryology/ or exp Embryonic Structures/ or "Embryonic and Fetal Development"/ or Fetal
Development/ or exp Fetus/ or Gestational Sac/ or Infant/ or Infant Mortality/ or Infant, Newborn/ or Infant,
Newborn, Diseases/ or Infant, Low Birth Weight/ or Infant, Small for Gestational Age/ or Infant, Very Low Birth
Weight/ or Infant, Extremely Low Birth Weight/ or Infant, Postmature/ or Infant, Premature/ or Infant, Extremely
Premature/ or Neonatal Intensive Care/ or Neonatal Screening/ or Neural Tube Defects/ or exp Placenta/ or
Prenatal Diagnosis/ or Prenatal Injuries/ or (birth* or child* or congenital or developmental or embryo* or fetal*
or fetus* or infant* or neonat® or neurodevelopmental or newborn or perinatal* or premature or prenatal*).hw.

baby or babies or boy* or child* or congenital* or embryo* or fetal or foetal or fetus or foetus or girl* or "in-
utero” or "in utero" or infancy or infant* or neonat* or neo-nat* or newborn* or "new born*" or offspring or
pediat* or paediat* or preschool* or pre-school* or preterm or pre-term or (school adj2 (age or aged)) or
toddler*).ti,ab,kf.

or/4-7




9 fand/3,8

10 P not ((exp Animals/ not Humans/) or (baboon* or cat or cats or cow or cows or dog or dogs or mice or monkey*
or mouse or primate* or rat or rats or sow or sows or zebrafish).ti. or exp *Epilepsy/ or epilep*.ti.)

11 [limit 10 to english language

12 |[Case-control Studies/ or Cohort Studies/ or Follow-up Studies/ or Longitudinal Studies/ or Prospective Studies/ or
Retrospective studies/ or (before-after or case-control or cohort or cohorts or comparative or followup or follow-
up or groups or longitudinal* or observational or prospective* or retrospective* or confound* or control* or
matched).ti,ab,kf. or (comparative study or observational study).pt. or "research monograph".nj.

13 fnd/11-12

14 |(Meta-analysis or Review or Systematic Review).pt. or (metaanal* or meta-anal* or "clinical guideline" or
(evidence or integrative or literature or overview or systematic or umbrella) adj3 (review or synthesis))).ti. or
cinahl or cochrane or embase or medline or psyclit or psycinfo or pubmed or scopus or "web of science").ab.

15 [11and 14

16 |(limit 15 to yr="2010 -Current"

EBSCOHost CINAHL 1937 to February 14, 2022 7:04:58 PM
Initial search (March 16, 2020) by: Robin Paynter, MLIS
Updated search (February 14, 2022) run by: Shannon Robalino, MSLIS

Searches

(MH "Medical Marijuana") OR (MH "Cannabis")

Tl ( (cannabis OR canabis OR cannabinoid®* OR cannabidiol* OR CBD OR cannabacae OR endocannabinoid* OR
marijuana OR marihuana OR phytocannabinoid* OR phyto-cannabinoid* OR hashish OR hash OR ganja OR ganjah
IOR hash-oil OR hemp OR bhang OR charas OR THC OR tetrahydrocannabinol* OR tetra-hydrocannabinol* OR
O#tetrahydrocannabinol OR DELTA#9#-tetrahydrocannabinol OR "delta 9 thc" OR "delta9 thc" OR "9-THC" OR "c.
sativa" OR "c. indica") ) OR AB ( (cannabis OR canabis OR cannabinoid* OR cannabidiol* OR CBD OR cannabacae OR
endocannabinoid* OR marijuana OR marihuana OR phytocannabinoid* OR phyto-cannabinoid* OR hashish OR hash
OR ganja OR ganjah OR hash-oil OR hemp OR bhang OR charas OR THC OR tetrahydrocannabinol* OR tetra-
hydrocannabinol* OR 9#tetrahydrocannabinol OR DELTA#9#-tetrahydrocannabinol OR "delta 9 thc" OR "delta9 thc"
OR "9-THC" OR "c. sativa" OR "c. indica") )

51 OR S2

(MH "Abortion, Spontaneous+") OR (MH "Breast Feeding+") OR (MH "Childbirth+") OR (MH "Childbirth,
Premature") OR (MH "Delivery, Obstetric+") OR (MH "Expectant Mothers") OR (MH "Fertility+") OR (MH
'Fertilization+") OR (MH "Fetal Circulation") OR (MH "Fetal Development+") OR (MH "Labor+") OR (MH "Lactation")
OR (MH "Maternal Behavior") OR (MH "Maternal-Child Health") OR (MH "Maternal Exposure") OR (MH "Maternal-
Fetal Exchange") OR (MH "Maternal Mortality") OR (MH "Mothers") OR (MH "Parity") OR (MH "Periconceptual
Period") OR (MH "Perinatal Death") OR (MH "Perinatal Care") OR (MH "Postnatal Care") OR (MH "Postnatal
Period+") OR (MH "Pregnancy+") OR (MH "Pregnancy, High Risk") OR (MH "Pregnancy Trimesters+") OR (MH
'Pregnancy Outcomes") OR (MH "Prenatal Bonding") OR (MH "Prenatal Care") OR (MH "Prenatal Exposure Delayed
Effects") OR (MH "Puerperium") OR (MH "Reproduction") OR OR (MH "Substance Abuse, Perinatal")

MW (gestat®* OR maternal* OR mother* OR obstetric* OR pregnan*)

Tl ( (abortion* OR antenatal* OR ante-natal* OR breastfed OR breast-fed OR breastfeeding OR breast-feeding OR

breastmilk OR "breast milk" OR birth* OR childbirth* OR gestat* OR gravid* OR lactat* OR maternal OR maeconium




IOR meconium OR miscarriage* OR mother* OR parity OR parturit* OR perinatal* OR peri-natal* OR peripartum OR
peri-partum OR postnatal* OR postdelivery OR post-delivery OR post-natal* OR postpartum OR post-partum OR
preconception OR pre-conception OR pregnan* OR prenatal* OR pre-natal* OR puerper* OR stillbirth* OR "still
birth" OR trimester*) ) OR AB ( (abortion* OR antenatal* OR ante-natal* OR breastfed OR breast-fed OR
breastfeeding OR breast-feeding OR breastmilk OR "breast milk" OR birth* OR childbirth* OR gestat* OR gravid* OR
lactat® OR maternal OR maeconium OR meconium OR miscarriage® OR mother* OR parity OR parturit* OR
perinatal* OR peri-natal* OR peripartum OR peri-partum OR postnatal* OR postdelivery OR post-delivery OR post-
natal* OR postpartum OR post-partum OR preconception OR pre-conception OR pregnan* OR prenatal* OR pre-
natal* OR puerper* OR stillbirth* OR "still birth" OR trimester*) )

(MH "Heart Defects, Congenital+") OR (MH "Limb Deformities, Congenital+") OR (MH "Infant Development
Disorders") OR (MH "Child Development Disorders, Pervasive+") OR (MH "Child Development Disorders+") OR (MH
'Malformations of Cortical Development+") OR (MH "Fetal Development+") OR (MH "Infant Development") OR
(MH "Child Development") OR (MH "Growth and Embryonic Development+") OR (MH "Fetal Weight") OR (MH
"Embryo+") OR (MH "Blastocyst") OR (MH "Fetal Development") OR (MH "Fetus+") OR (MH "Fetal Abnormalities")
OR (MH "Postnatal Period") OR (MH "Postnatal Care") OR (MH "Puerperium") OR (MH "Substance Abuse,
Perinatal") OR (MH "Prenatal Exposure Delayed Effects") OR (MH "Substance Abuse, Perinatal") OR (MH "Prenatal
Care") OR (MH "Infant, Newborn") OR (MH "Infant, High Risk") OR (MH "Neonatal Abstinence Syndrome") OR (MH
"Infant Behavior") OR (MH "Infant, Premature") OR (MH "Infant, Very Low Birth Weight") OR (MH "Infant, Drug-
Exposed") OR (MH "Infant, Postmature") OR (MH "Intensive Care Units, Neonatal") OR (MH "Infant Mortality") OR
(MH "Neonatal Assessment") OR (MH "Infant, Small for Gestational Age") OR (MH "Infant, Large for Gestational
Age") OR (MH "Infant, Hospitalized") OR (MH "Infant Death") OR (MH "Intensive Care, Neonatal") OR (MH "Parent-
Infant Bonding") OR (MH "Anemia, Neonatal") OR (MH "Infant, Low Birth Weight") OR (MH "Mother-Infant
Relations") OR (MH "Infant+") OR (MH "Infant Behavior") OR (MH "Infant, Premature") OR (MH "Infant, High Risk")
OR (MH "Infant, Very Low Birth Weight") OR (MH "Infant, Drug-Exposed") OR (MH "Infant, Small for Gestational
Age") OR (MH "Infant, Large for Gestational Age") OR (MH "Infant Death") OR (MH "Parent-Infant Bonding") OR
(MH "Infant, Newborn") OR (MH "Infant, Hospitalized") OR (MH "Infant, Low Birth Weight") OR (MH "Infant
Feeding") OR (MH "Parent-Infant Relations") OR (MH "Infant Development Disorders") OR (MH "Mother-Infant
Relations") OR (MH "Infant Development") OR (MH "Term Birth")

MW (birth* OR child* OR congenital OR development* OR embryo* OR fetal* OR foetal* OR fetus* OR foetus* OR
infant®* OR neonat* OR neurodevelopment* OR neuro-development* OR newborn* OR perinatal* OR peri-natal*
OR premature OR prenatal*)

(TI ( (baby OR babies OR boy* OR child* OR congenital* OR embryo* OR fetal OR foetal OR fetus OR foetus OR girl*
OR "in-utero" OR "in utero" OR infancy OR infant* OR neonat* OR neo-nat* OR newborn* OR "new born*" OR
offspring OR pediat* OR paediat* OR preschool* OR preterm OR pre-term OR toddler*) ) OR AB ( (baby OR babies
OR boy* OR child* OR congenital* OR embryo* OR fetal OR foetal OR fetus OR foetus OR girl* OR "in-utero" OR "in
utero" OR infancy OR infant®* OR neonat* OR neo-nat* OR newborn* OR "new born*" OR offspring OR pediat* OR
paediat* OR preschool* OR preterm OR pre-term OR toddler*) )

10

54 OR S5 OR S6 OR S7 OR S8 OR S9

11

53 AND S10

12

Tl (baboon* OR cat OR cats OR cow OR cows OR dog OR dogs OR epilep* OR mice OR monkey* OR mouse OR
primate* OR rat OR rats OR sow OR sows OR zebrafish)

13

511 NOT S12

14

Tl ( (before-after OR case-control OR cohort OR cohorts OR followup OR follow-up OR groups OR longitudinal* OR
observational OR prospective* OR retrospective*) ) OR AB ( (before-after OR case-control OR cohort OR cohorts OR
followup OR follow-up OR groups OR longitudinal* OR observational OR prospective* OR retrospective*) )

15

(S13 AND S14 [Limiters - English Language; Exclude MEDLINE records]

16

(S11 NOT S12 [Limiters - English Language; Exclude MEDLINE records; Publication Type: Meta Analysis, Meta

Synthesis, Review, Systematic Review




Ovid APA PsycINFO 1806 to February Week 1 2022
Initial search (March 16, 2020)by: Robin Paynter, MLIS
Updated search (February 14, 2022) run by: Shannon Robalino, MSLIS

Searches

(exp Cannabinoids/ or Cannabis/ or "Cannabis Use Disorder"/ or Hashish/ or Marijuana Usage/ or Marijuana/ or
Tetrahydrocannabinol/

(cannabis or canabis or cannabinoid* or cannabidiol* or CBD or cannabacae or endocannabinoid* or marijuana or
marihuana or phytocannabinoid* or phyto-cannabinoid* or hashish or hash or ganja or ganjah or hash-oil or hemp
or bhang or charas or THC or tetrahydrocannabinol* or tetra-hydrocannabinol* or 9?tetrahydrocannabinol or
DELTA?9?-tetrahydrocannabinol or "delta 9 thc" or "delta9 thc" or "9-THC" or "c. sativa" or "c. indica").ti,ab.

or/1-2

exp Birth/ or Birth Weight/ or Breast Feeding/ or Fertilization/ or Expectant Mothers/ or exp Fertility/ or "Labor
(Childbirth)"/ or Premature Birth/ or exp Lactation/ or Mothers/ or exp Obstetrical Complications/ or Perinatal
Period/ or exp Placenta/ or Postnatal Period/ or exp Pregnancy/ or exp Pregnancy Outcomes/ or exp Premature
Birth/ or exp Prenatal Care/ or exp Prenatal Development/ or exp Prenatal Developmental Stages/ or exp Prenatal
Diagnosis/ or exp Prenatal Exposure/ or Spontaneous Abortion/ or (gestat* or maternal* or mother* or obstetric*
or pregnan®*).hw. (114786)

5. (abortion* or antenatal® or ante-natal* or breastfed or breast-fed or breastfeeding or breast-feeding or
breastmilk or "breast milk" or birth* or childbirth* or gestat* or gravid* or lactat* or maternal or maeconium or
Imeconium or miscarriage* or mother* or parity or parturit* or perinatal* or peri-natal* or peripartum or peri-
partum or postnatal* or postdelivery or post-delivery or post-natal* or postpartum or post-partum or
preconception or pre-conception or pregnan* or prenatal* or pre-natal* or puerper* or stillbirth* or "still birth" or
trimester*).ti,ab.

(abortion* or antenatal* or ante-natal* or breastfed or breast-fed or breastfeeding or breast-feeding or breastmilk
or "breast milk" or birth* or childbirth* or gestat* or gravid* or lactat* or maternal or maeconium or meconium or
miscarriage* or mother* or parity or parturit* or perinatal* or peri-natal* or peripartum or peri-partum or
postnatal* or postdelivery or post-delivery or post-natal* or postpartum or post-partum or preconception or pre-
conception or pregnan®* or prenatal* or pre-natal* or puerper* or stillbirth* or "still birth" or trimester*).ti,ab.

Congenital Disorders/ or exp Brain Development/ or exp Developmental Disabilities/ or exp Drug Induced
Congenital Disorders/ or Early Childhood Development/ or Embryo/ or exp Fetus/ or Infant Development/ or
Neonatal Development/ or exp Neonatal Disorders/ or Neonatal Intensive Care/ or Neonatal Period/ or Perinatal
Period/ or Postnatal Period/ or exp Prenatal Development/ or Prenatal Developmental Stages/ or Prenatal
Diagnosis/ or exp Prenatal Exposure/ or (birth* or child* or congenital or development* or embryo* or fetal* or
foetal* or fetus* or foetus* or infant* or neonat* or neurodevelopment* or neuro-development* or newborn* or
perinatal* or peri-natal* or premature or prenatal*).hw.

(baby or babies or boy* or child* or congenital* or embryo* or fetal or foetal or fetus or foetus or girl* or "in-
utero" or "in utero" or infancy or infant* or neonat* or neo-nat* or newborn* or "new born*" or offspring or
pediat* or paediat* or preschool* or preterm or pre-term or toddler*).ti,ab.

or/4-7

hnd/3,8

10

O not ((baboon* or cat or cats or cow or cows or dog or dogs or mice or monkey* or mouse or primate* or rat or
rats or sow or sows or zebrafish).ti. or exp *Epilepsy/ or epilep*.ti.) (4408)




11

limit 10 to english language

12

(0430 followup study" or "0450 longitudinal study" or "0451 prospective study" or "0453 retrospective study").md.
or (before-after or case-control or cohort or cohorts or followup or follow-up or groups or longitudinal* or
observational or prospective* or retrospective*).ti,ab.

13

and/11-12

14

(0830 systematic review" or "0800 literature review" or "1200 meta analysis").md. or (metaanal* or meta-anal* or
"clinical guideline" or ((evidence or integrative or literature or overview or systematic or umbrella) adj3 (review or
synthesis))).ti. or (cinahl or cochrane or embase or medline or pubmed or scopus or "web of science").ab.

15

and/11,14

16

(limit 15 to yr="2010 — Current"

Ovid Global Health 1973 to 2022 Week 06
Initial search (March 16, 2020) by: Robin Paynter, MLIS
Updated search (February 14, 2022) run by: Shannon Robalino, MSLIS

Searches

(cannabis or canabis or cannabinoid* or cannabidiol* or CBD or cannabacae or endocannabinoid* or marijuana or
marihuana or phytocannabinoid* or phyto-cannabinoid* or hashish or hash or ganja or ganjah or hash-oil or hemp
or bhang or charas or THC or tetrahydrocannabinol* or tetra-hydrocannabinol* or 9?tetrahydrocannabinol or
DELTA?9?-tetrahydrocannabinol or "delta 9 thc" or "delta9 thc" or "9-THC" or "c. sativa" or "c. indica").ti,ab.

(abortion* or antenatal® or ante-natal* or breastfed or breast-fed or breastfeeding or breast-feeding or breastmilk
or "breast milk" or birth* or childbirth* or gestat* or gravid* or lactat* or maternal or maeconium or meconium or
miscarriage* or mother* or parity or parturit* or perinatal* or peri-natal* or peripartum or peri-partum or
postnatal* or postdelivery or post-delivery or post-natal* or postpartum or post-partum or preconception or pre-
conception or pregnan® or prenatal* or pre-natal* or puerper* or stillbirth* or "still birth" or trimester*).ti,ab.

(baby or babies or boy* or child* or congenital* or embryo* or fetal or foetal or fetus or foetus or girl* or "in-
utero" or "in utero" or infancy or infant®* or neonat* or neo-nat* or newborn* or "new born*" or offspring or
pediat* or paediat* or preschool* or pre-school* or preterm or pre-term or (school adj2 (age or aged)) or
toddler*).ti,ab.

(or/2-3

bnd/1,4

nd/1,4

N|jlo|lu ]| s

5 not ((baboon* or cat or cats or cow or cows or dog or dogs or mice or monkey* or mouse or primate* or rat or
rats or sow or sows or zebrafish).ti. or exp *Epilepsy/ or epilep*.ti.) (1364)

7. 6 and (before-after or case-control or cohort or cohorts or comparative or followup or follow-up or groups or
longitudinal* or observational or prospective* or retrospective* or confound* or control* or matched).ti,ab.

limit 7 to english language

Ovid EBM Reviews Cochrane Database of Systematic Reviews 2005 to February 9, 2022
Initial search (March 16, 2020) by: Robin Paynter, MLIS




Updated search (February 14, 2022) run by: Shannon Robalino, MSLIS

# Searches

1 |(cannabis or canabis or cannabinoid* or cannabidiol* or CBD or cannabacae or endocannabinoid* or marijuana or
marihuana or phytocannabinoid* or phyto-cannabinoid* or hashish or hash or ganja or ganjah or hash-oil or hemp
or bhang or charas or THC or tetrahydrocannabinol* or tetra-hydrocannabinol* or 9?tetrahydrocannabinol or
DELTA?9?-tetrahydrocannabinol or "delta 9 thc" or "deltad thc" or "9-THC" or "c. sativa" or "c. indica").ti,ab.

2 |abortion* or antenatal* or ante-natal* or breastfed or breast-fed or breastfeeding or breast-feeding or breastmilk
or "breast milk" or birth* or childbirth* or gestat* or gravid* or lactat* or maternal or maeconium or meconium or
miscarriage* or mother* or parity or parturit* or perinatal* or peri-natal* or peripartum or peri-partum or
postnatal* or postdelivery or post-delivery or post-natal* or postpartum or post-partum or preconception or pre-
conception or pregnan® or prenatal* or pre-natal* or puerper* or stillbirth* or "still birth" or trimester*).ti,ab.

3 |(baby or babies or boy* or child* or congenital®* or embryo* or fetal or foetal or fetus or foetus or girl* or "in-
utero" or "in utero" or infancy or infant* or neonat* or neo-nat* or newborn* or "new born*" or offspring or
pediat* or paediat* or preschool* or pre-school* or preterm or pre-term or (school adj2 (age or aged)) or
toddler*).ti,ab.

4  for/2-3
5 [MW (gestat* OR maternal®* OR mother* OR obstetric* OR pregnan*®)
6 fnd/1,4




APPENDIX B. DATA SUPPLEMENT

Supplement Table 1. Baseline Study Characteristics

Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Koto et al. 2022  MJ Use: 25.7 Tobacco --- Area-level income --- -
5.4) MJ Use: 60.0 quintile
Unexposed: Unexposed: 16.0 QI (lowest)
29.8 (5.5) MIJ Use: 33.0
Alcohol Unexposed: 19.0
MJ Use: 7.2 Q2
Unexposed: 0.2 MJ Use: 23.0
Unexposed: 20.0
Q3
MJ Use: 19.0
Unexposed: 22.0
Q4
MJ Use: 17.0
Unexposed: 22.0
Q5
MJ Use: 8.1
Unexposed: 18.0
Oni et al. 2022  Age groups, %  Tobacco Indigenous status, % - - -
<=20yrs 1-10 cigarettes per day MJ Use: 24.5
MJ Use: 18.9 MJ Use: 44.0 Unexposed: 3.1
Unexposed: 4.7  Unexposed: 5.1
21 to 30 yrs > 10 cigarettes per day
MJ Use: 50.3 MJ Use: 28.0
Unexposed: Unexposed: 2.2
42.8
31 to 40 yrs
MJ Use: 28.5
Unexposed:
49.2
41 to 50 yrs
MJ Use: 2.1
Unexposed: 3.3
Bandolietal. 2021  Ageranges,%  Tobacco, % Non-Hispanic White — --- <12 years -

<18
MJ Use alone:

M1J Use alone: 0

MJ Use alone: 27.0

M]J Use + tobacco: 100.0 MJ Use + tobacco:

MJ Use alone: 21.4
MJ Use + tobacco:

9



Maternal Age

Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
4.2 Unexposed: 2.7 45.5 27.2
MJ Use + Unexposed: 26.5 Unexposed: 17.1
tobacco: 2.0 Alcohol-related Hispanic
Unexposed: 1.7  diagnosis, % MJ Use alone: 38.1 Missing
MJ Use alone: 0.8 MJ Use + tobacco: MJ Use alone: 5.2
18 to 34 MJ Use + tobacco: 1.3 18.3 MJ Use + tobacco:
MJ Use alone: Unexposed: 0.2 Unexposed: 49.2 5.0
89.1 Non-Hispanic Black Unexposed: 4.2
MJ Use + MJ Use alone: 22.8
tobacco: 90.1 MIJ Use + tobacco:
Unexposed: 23.0
77.9 Unexposed: 4.8
Asian
35+ MJ Use alone: 1.5
MJ Use alone: MJ Use + tobacco:
6.8 0.7
MJ Use + Unexposed: 14.6
tobacco: 7.9 Multiple/other
Unexposed: MJ Use alone: 10.7
20.4 MJ Use + tobacco:
12.6
Unexposed: 4.9
Bruno et al. 2021  MlJuse: 22.9 Tobacco, % Non-Hispanic White ~ Poverty category, % <HS, % -
nuMoM?2b Unexposed: MJ Use: 52.2 MJ Use: 39.7 >200% MJ Use: 22.8
26.5 Unexposed: 6.1 Unexposed: 61.4 MJ Use: 22.0 Unexposed: 7.6
P <.001 P <.001 AA/Black Unexposed: 71.2
MJ Use: 39.7 100-200%
Unexposed: 13.1 MJ Use: 23.2
Hispanic Unexposed: 14.0
MJ Use: 9.6 <100%
Unexposed: 16.4 MJ Use: 54.9
Asian Unexposed: 14.8
MJ Use: 0.0 P <.001
Unexposed: 4.1
Other
MIJ Use: 11.0
Unexposed: 5.0
P <.001
Sasso et al. 2021  MJ Use: 27.62  Tobacco Non-Hispanic White ~ Unemployed, % --- GA at prenatal
(6.19) MJ Use: 42.4 MJ Use: 7.9 MJ Use: 65.6 care entry, weeks
Unexposed: Unexposed: 4.7 Unexposed: 51.0 (SD), [range O to

10



Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
30.20 (7.12) Unexposed: 5.2 Hispanic 40.4]
P=.02 P <.001 MJ Use: 45.0 Missing MJ Use: 22.12
Unexposed: 72.4 MIJ Use: 19.2 7.7
AA/Black Unexposed: 22.4 Unexposed:
MJ Use: 23.8 P<.01 14.23 (10.7)
Unexposed: 11.5 P <.001
Pacific Islander
MJ Use: 0.7
Unexposed: 0.5
American Indian
MIJ Use: 1.3
Unexposed: 0.6
Other
MIJ Use: 9.9
Unexposed: 4.2
Missing
MJ Use: 11.3
Unexposed: 6.3
P <.001
Bailey etal.! 2020  MJ Use: 24.4 Tobacco White - - -
(5.3) MIJ Use: 66.5 MIJ Use: 75.5
Unexposed: Unexposed: 66.5 Unexposed: 75.5
244 (5.1) P=NS P=NS
Alcohol
MJ Use: 2.1
Unexposed: 2.1
P=NS
Gabrhelik et 2020  Age groups, %  Tobacco --- Employment status Some college or -
al.? <25yrs Any smoking Working university degree
MoBa MJ Use, short- MJ Use, short-term: 54.4 MJ Use, short-term: M]J Use, short-term:
term: 37.0 MJ Use, long-term: 27.3 76.4 43.1
MJ Use, long- Unexposed: 80.6 M]J Use, long-term: MJ Use, long-term:
term: 31.7 Smoking sometimes 77.4 393
Unexposed: MI Use, short-term: 30.9 Unexposed: 89.8 Unexposed: 65.4
16.0 MJ Use, long-term: 36.4 Not working P <.001
25to0 29 yrs Unexposed: 13.3 MIJ Use, short-term:
MJ Use, short-  Smoking daily 16.8
term: 33.7 MJ Use, short-term: 14.8 MJ Use, long-term:
MJ Use, long- MJ Use, long-term: 36.4 16.1
term: 38.1 Unexposed: 7.1
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Unexposed: Unexposed: 6.1 Disability pension
34.6 P <.001 M]J Use, short-term:
30 to 34 yrs 34
MJ Use, short- MJ Use, long-term:
term: 18.8 6.5
MJ Use, long- Unexposed: 1.4
term: 19.0 Other
Unexposed: MJ Use, short-term:
35.9 34
>35yrs MJ Use, long-term: 0
MJ Use, short- Unexposed: 1.7
term: 10.6 P <.001
MJ Use, long-
term: 11.1
Unexposed:
13.5
P <.001
Klebanoffet 2020  MJ Use: 25.8 Tobacco AA/Black - < High school -
al.3 5.3) MJ Use: 53.8 MJ Use: 73.9 MJ Use: 26.8
LEAF Unexposed: Unexposed: 31.9 Unexposed: 57.8 Unexposed: 20.6
26.5(5.3) P <.001 Non-AA/Black High school
P=.28 MJ Use: 26.0 MJ Use: 37.0
Alcohol Unexposed: 42.2 Unexposed: 35.4
MJ Use: 25.9 P =.003 Some college
Unexposed: 18.5 MJ Use: 33.3
P=.11 Unexposed: 32.7
College
MJ Use: 2.8
Unexposed: 11.2
P=.06
Lee et al. 2020  MJ Use: 28.0 Tobacco Hispanic - Yrs of education -
(6.3) MIJ Use: 20.0 MJ Use: 33.3 0to 8 yrs
Unexposed: Unexposed: 7.1 Unexposed: 50.8 MJ Use: 0
30.1 (6.1) P<.01 White Unexposed: 4.5
P=.03 MIJ Use: 33.3 9to 11 yrs
Alcohol Unexposed: 19.4 MJ Use: 8.9
MJ Use: 8.9 AA/Black Unexposed: 7.6
Unexposed: 2.6 MJ Use: 20.0 12 to 16 yrs
P=.05 Unexposed: 10.4 MJ Use: 71.1

Other
MJ Use: 11.1

Unexposed: 52.3
> 16 yrs

12



Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Unexposed: 19.4 MJ Use: 11.1
Declined to state Unexposed: 24.9
MJ Use: 2.2 Unknown
Unexposed: 1.0 MJ Use: 8.9
P=.02 Unexposed: 10.7
P=.08
Wong et al.’ 2020  Whole Cohort Whole Cohort - Whole Cohort - -
Age groups, %  Tobacco Low-income after tax
<19yrs: 4.3 Yes: 16.2 by maternal age,
20 to 34 yrs: No: 83.8 median (IQR)
78.4 P=NR <19 yrs: 18.4 (5.9 to
>35yrs: 17.3 31.0)
P=NR Alcohol 20 to 34 yrs: 1.8 (2.0
Yes: 2.0 to 19.7)
No: 98.0 >35yrs: 8.5(1.4to
P=NR 15.6)
P=NR
Corsi et al.b 2019  Whole Cohort Whole Cohort - Whole Cohort - -
Age groups, %  Tobacco Area-level Income
15to 19 yrs: Yes: 47.5 1% quintile: 32.9
234 P=NR 2™ quintile: 21.7
20 to 24 yrs: 3 quintile: 20.3
37.1 Alcohol 4™ quintile: 15.4
25 to 29 yrs: Yes: 6.0 5% quintile: 9.6
24.9 P=NR P=NR
30 to 34 yrs:
11.5
>35yrs: 3.1
Howard et 2019  Median age Tobacco White - --- -
al.’ (IQR) MJ Use, intake visit: MJ Use, intake visit:
MIJ Use, intake  44.0; P <.001 38.2

visit: 24 (21 to

MJ Use, delivery: 40.7;

MJ Use, delivery:

28); P <.001 P=.004 23.1

MJ Use, MJ Use, intake + MJ Use, intake +
delivery: 24 (21  delivery: 46.1; P <.001 delivery: 26.1

to 28); P=.11 Unexposed: 17.4 Unexposed: 40.9

MJ Use, intake
+ delivery: 24
(21 t028); P=
.008

AA/Black

MI Use, intake visit:
57.5

MJ Use, delivery:
73.1
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Author
Study

Year

Maternal Age
Years, mean
(SD)

Tobacco and Alcohol
Use During Pregnancy
% by group

Race/Ethnicity
% by group

Income
% by group

Education
% by group

Prenatal Care
% by group

Unexposed: 26
(22 t0 30)

M]J Use, intake +
delivery: 67.0
Unexposed: 35.2
Asian

MJ Use, intake visit:
0

MJ Use, delivery: 0
MIJ Use, intake +
delivery: 0
Unexposed: 6.7
Other

MI Use, intake visit:
43

MJ Use, delivery: 3.8
M]J Use, intake +
delivery: 7.0
Unexposed: 17.3

P <.001

Kharbanda et
al.®

2020

MJ Use: 25.4
(5.3)
Unexposed:
29.9 (5.0)

P <.0001

Tobacco

MIJ Use: 41.7
Unexposed: 5.9
P < .0001

Alcohol (past yr)
MIJ Use: 32.9
Unexposed: 32.0
P < .0001

Asian

MJ Use: <1
Unexposed: 15.5
AA/Black

MJ Use: 39.6
Unexposed: 23.2
Hispanic

MIJ Use: 7.1
Unexposed: 4.4
Non-Hispanic White
MJ Use: 42.8
Unexposed: 50.1
Other or not available
MJ Use: 9.9
Unexposed: 6.8

P < .0001

Luke et al.’

2019

Age groups, %
<24 yrs

MJ Use: 49.8
Unexposed:
14.6

251029 yrs
MJ Use: 25.7

Tobacco

M1 Use: 69.6
Unexposed: 16.6
P <.001

Alcohol
MJ Use: 12.1

Chinese

MIJ Use: 0.5
Unexposed: 6.8
General population
MJ Use: 98.6
Unexposed: 83.7
South Asian

Neighborhood SES
1st quintile

MJ Use: 34.1
Unexposed: 21.0
2™ quintile

MJ Use: 22.3
Unexposed: 21.3
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Unexposed: Unexposed: 0.9 MJ Use: 0.9 3™ quintile
27.9 P <.001 Unexposed: 9.6 MJ Use: 18.0
30 to 34 yrs P <.001 Unexposed: 20.9
MIJ Use: 16.8 4™ quintile
Unexposed: MJ Use: 15.7
342 Unexposed: 20.5
35 to 39 yrs 5™ quintile
MJ Use: 6.6 MJ Use: 10.0
Unexposed: Unexposed: 16.3
19.1 P <.001
> 40 yrs
MJ Use: 1.2
Unexposed: 4.4
P <.001
Petrangeloet 2019  Age groups, %  Tobacco White Income quartiles --- -
al.!? <25 yrs MJ Use: 44.8 MJ Use: 49.2 Quartile 1
MJ Use: 54.6 Unexposed: 4.6 Unexposed: 52.9 MJ Use: 46.3
Unexposed: P <.001 AA/Black Unexposed: 27.1
34.2 MIJ Use: 35.2 Quartile 2
25-34 yrs Alcohol Unexposed: 13.6 MJ Use: 26.8
MJ Use: 39.7 MIJ Use: 4.9 Hispanic Unexposed: 25.1
Unexposed: Unexposed: 0.1 MJ Use: 10.8 Quartile 3
513 P <.001 Unexposed: 23.1 MJ Use: 18.5
> 35 yrs Other Unexposed: 24.6
MIJ Use: 5.7 MIJ Use: 4.8 Quartile 4
Unexposed: Unexposed: 10.4 MJ Use: 8.4
14.5 P <.001 Unexposed: 23.2
P <.001 P <.001
Rodriguezet 2019  MJ Use: 18.8 Tobacco Hispanic - - -
al.l! (1.5) MIJ Use: 21.3 MIJ Use: 25.6
Unexposed: Unexposed: 4.7 Unexposed: 50.9
18.5 (1.8) P <.001 AA/Black
P=.01 MJ Use: 36.5
Alcohol Unexposed: 24.4
MIJ Use: 0 White
Unexposed: 0.4 MJ Use: 30.8
P=.63 Unexposed: 16.1

Other

MIJ Use: 7.1
Unexposed: 8.6
P <.001
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Straub etal.’> 2019  MJ Use: 25.8 Tobacco White - - Adequate
(5.3) MJ Use: 80.8 MIJ Use: 57.6 prenatal care
Unexposed: Unexposed: 52.2 Unexposed: 57.4 MJ Use: 64.4
27.0 (5.7) P <.001 P=.91 Unexposed: 66.4
P <.001 AA/Black P=.21
Alcohol MJ Use: 21.3
MJ Use: 28.1 Unexposed: 12.4
Unexposed: 26.7 P <.001
P=.36
Wall et al.!? 2019  Whole Cohort Whole Cohort Whole Cohort Whole Cohort Whole Cohort -
WIHS Age groups, %  Tobacco White or other: 12.8  Yearly Income Highest level
<25yrs: 18.9 No: 64.9 AA/Black: 58.0 <$12k: 55.4 < High school: 59.5
25 to 30 yrs: Yes: 35.1 Hispanic: 29.2 $12k to $24k: 23.1 > High school: 40.5
24.2 P=NR P=NR > $24k: 21.4 P=NR
30 to 35 yrs: P=NR
29.9 Alcohol
> 35 yrs: 27.0 Abstained: 71.1
P=NR 0 to 7 drinks/wk: 23.8
> 7 drinks/ wk: 5.1
P=NR
Coleman- 2018  MIJ Use: 27.3 Alcohol past month Non-Hispanic White =~ Employed College graduate -
Cowger et 4.9) MIJ Use: 28.3 MIJ Use: 5.0 MIJ Use: 51.7 MIJ Use: 6.7
al.!4 Unexposed: Unexposed: 17.2 Unexposed: 25.1 Unexposed: 73.0 Unexposed: 39.0
28.2 (5.4) P=NR AA/Black P <.001 High school or some
P=NR MJ Use: 93.3 college
Unexposed: 63.8 MJ Use: 86.7
Other Unexposed: 54.4
MIJ Use: 1.7 < High school
Unexposed: 11.0 MJ Use: 6.7
P=NR Unexposed: 6.6
P=NR
Massey et 2018  Whole Cohort Whole Cohort Whole Cohort - Whole Cohort -
al. 24.4 (5.7) Tobacco Racial or ethnic < High school: 22.8
Any use: 51.0 minority, %: 40.3

Mean CPD (SD): 6.15
(5.32)

Co-use of tobacco and
cannabis: 19.3
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Maternal Age

Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Alcohol
Any use: 39.0
Serino et al.!® 2018  MIJ Use: 23.9 Tobacco White - Mean yrs (SD) -
4.9) Mean CPD (SD) MJ Use: 2.6 MJ Use: 11.7 (1.5)
Unexposed: MJ Use: 0.52 (0.75) Unexposed: 2.0 Unexposed: 12.6
25.9(5.6) Unexposed: 0 (0) P=NS (2.5)
P<.05 P=NS Hispanic P=ns
MIJ Use: 60.5
Alcohol Unexposed: §9.8
Mean DPD (SD) P<.05
M1J Use: 0.01 (0.03) AA/Black
Unexposed: 0 (0) MJ Use: 37.0
P=NS Unexposed: 8.2
P=NS
Dotters-Katz 2017  Median age Tobacco AA/Black - < High school No prenatal care
etal.l” (IQR) MJ Use: 77.0 MJ Use: 67.4 MJ Use: 82.2 MJ Use: 17.4
BEAMS MJ Use: 26 (22 Unexposed: 24.9 Unexposed: 42.8 Unexposed: 71.1 Unexposed: 7.1
to 31) P <.001 White P=.006 P <.001
Unexposed: 26 MJ Use: 28.2
(21 to 30) Unexposed: 36.3
P=.33 Other
MJ Use: 4.4
Unexposed: 20.9
P <.001
Chabarria et 2016  Median age Tobacco Hispanic - - -
al.'® (SD) MJ Use: n= 194 MJ Use: 50.0
MJ Use: 24 Unexposed: n =48 Unexposed: 76.6
5.1 AA/Black
Unexposed: MJ Use: 41.4
29.1 (9.1) Unexposed: 9.7
P <.001 White

MJ Use: 8.6
Unexposed: 8.5
Asian

MIJ Use: 0
Unexposed: 3.2
Other

M1J Use: 0
Unexposed: 2.0
P <.001
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Leemaqz et 2016  MJ Use, <15 Tobacco European ethnic SEI, mean score (SD)  --- All participants
al.!’? weeks: 24.6 Never during pregnancy  background MJ Use, < 15 weeks: were recruited at
SCOPE (5.8) MJ Use, < 15 weeks: MJ Use, < 15 weeks:  32.4 (13.6) prenatal clinics

MIJ Use, 26.7 90.4 MJ Use, continued at

continued at 15  MJ Use, continued at 15  MJ Use, continued at 15 weeks: 26.6 (9.0)

weeks: 21.7 weeks: 8.3 15 weeks: 86.7 Unexposed: 42.3

4.9) Unexposed: 78.5 Unexposed: 90.0 (16.5)

Unexposed: Quit by wk 15 P=NR P=NR

28.9 (5.4) M1 Use, < 15 weeks:

P=NR 31.2

MIJ Use, continued at 15
weeks: 16.7
Unexposed: 12.6

1to 9 CPD at wk 15
MIJ Use, < 15 weeks:
17.8

MIJ Use, continued at 15
weeks: 35.0
Unexposed: 3.9

>10 CPD at wk 15

MJ Use, < 15 weeks:
24.2

M1J Use, continued at 15
weeks: 40.0
Unexposed: 4.8

P=NR

Alcohol

Never during pregnancy
MIJ Use, < 15 weeks:
24.2

MIJ Use, continued at 15
weeks: 45.0
Unexposed: 39.4

Quit by wk 15

MJ Use, < 15 weeks:
65.0

MJ Use, continued at 15
weeks: 33.3
Unexposed: 50.7
Continued use at wk 15
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Maternal Age

Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
MJ Use, < 15 weeks:
10.8
MIJ Use, continued at 15
weeks: 21.7
Unexposed: 9.8
P=NR
Mark etal.?® 2016  MJ Use: 22.9 Tobacco (current use) AA/Black Employed > High school Adequate
(5.0) MJ Use: 43.1 MJ Use: 89.7 MJ Use: 22.8 MJ Use: 48.2 prenatal care
Unexposed: Unexposed: 18.9 Unexposed: 88.2 Unexposed: 35.3 Unexposed: 62.4 MJ Use: 74.0
23.0(5.9) P <.001 P=.68 P=.01 P=.01 Unexposed: 61.7
P=.86 P=.12
Alcohol (current use)
MJ Use: 6.9
Unexposed: 2.1
P=.03
Conner et 2015  MJ Use: 24.0 Tobacco AA/Black - --- < 5 prenatal care
al.?! (5.3) MJ Use: 58.1 MJ Use: 87.1 visits
Unexposed: Unexposed: 14.3 Unexposed: 70.7 MJ Use: 29.6
25.0 (6.1) P <.001 P <.001 Unexposed: 17.0
P <.001 P <.001
Alcohol
MIJ Use: 7.6
Unexposed: 0.8
P <.001
Grewen et 2015 --- Tobacco --- - --- -
al.?2 MJ Use: 85.0
Unexposed: 0
P=NR
Alcohol
MJ Use: 50.0
Unexposed: 0
P=NR
Warshak et 2015  MJ Use: 24.0 Tobacco White - - No prenatal care
al.? (5.2) MIJ Use: 57.6 MIJ Use: 28.5 MIJ Use: 6.4
Unexposed: Unexposed: 19.9 Unexposed: 29.2 Unexposed: 4.8
25.3(5.9) P <.001 AA/Black P=.08
P <.001 MIJ Use: 70.1
Unexposed: 50.6
Hispanic
MJ Use: 0.3
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Maternal Age

Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Unexposed: 17.1
Other
MJ Use: 1.1
Unexposed: 3.0
P <.001
Bonello et 2014  Age groups, %  Tobacco Country of birth Index of relative --- -
al.2 <20 yrs No smoking Australia socio-economic
MJ Use: 18.8 MJ Use: 29.2 MJ Use: 89.7 disadvantage
Unexposed: 5.1  Unexposed: 90.0 Unexposed: 70.1 Group 1 (least
20 to 24 yrs Smoked Other countries disadvantaged)
MJ Use: 41.4 MIJ Use: 70.8 MIJ Use: 10.3 MJ Use: 11.8
Unexposed: Unexposed: 10.0 Unexposed: 29.9 Unexposed: 22.7
18.7 P<.01 P <.01 Group 2
25t0 29 yrs MJ Use: 18.9
MJ Use: 21.9 Unexposed: 23.5
Unexposed: Group 3
31.9 MJ Use: 24.9
30 to 34 yrs Unexposed: 17.8
MJ Use: 11.7 Group 4
Unexposed: MJ Use: 20.5
30.9 Unexposed: 15.5
35t0 39 yrs Group 5 (most
MJ Use: 5.0 disadvantaged)
Unexposed: MJ Use: 23.9
11.4 Unexposed: 20.5
40 to 45 yrs P<.01
MJ Use: 1.2
Unexposed: 2.0
P <.01
Varneretal.?® 2014  Age groups,*%  Tobacco? White, multi-race, or - < 12th grade® -
SCRN <18 yrs MJ Use: 57.5 other? MJ Use: 68.3
MJ Use: 6.9 Unexposed: 11.7 MJ Use: 57.6 Unexposed: 44.2
Unexposed: 2.8 P <.001 Unexposed: 52.7 P=.007
18 to 34 yrs AA/Black®
MJ Use: 89.6 NR by case and control MJ Use: 19.9 NR by case and
Unexposed: groups Unexposed: 11.1 control groups
83.4 Hispanic?®
>35yrs MIJ Use: 22.5
MJ Use: 3.6 Unexposed: 36.2
Unexposed: P=.09
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Maternal Age

Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
13.9
P=.10 Tox Screen with
Stillbirth vs Live
Tox Screen Birth,?
with Stillbirth Non-Hispanic White
vs Live Birth,? cases: 42.5
% controls: 52.1
<20 yrs Non-Hispanic Black
cases: 11.8 cases: 17.9
controls: 9.0 controls: 7.2
20 to 34 yrs Hispanic
cases: 69.3 cases: 33.3
controls: 76.1 controls: 32.9
35t0 39 yrs Other
cases: 13.9 cases: 6.3
controls: 12.5 controls: 7.8
>40 yrs P=NR
cases: 4.9
controls: 2.0
P=NR
Alhusen et 2013 Whole Cohort Whole Cohort Whole Cohort Whole Cohort Whole Cohort -
al.?¢ 23.3 (5.43) Tobacco: 16.3 AA/Black: 93.3 Annual income < High School: 66.2
White: 5.4 <$10k: 45.8 High School: 27.7
Other: 1.2 > §$10k: 54.2 > High School: 10.2
Hayatbakhsh 2012 Exposed Only --- Exposed Only - Exposed Only -
etal.”’ Age groups, % White: 84.8 Tertiary: 8.5
<20yrs:23.0 Indigenous High school: 25.9
20 to 35 yrs: (Australian): 11.1 < High school: 60.9
70.9 Asian: 0.8 Unknown: 4.7
> 35 yrs: 6.1 Other: 3.3
Grayetal?® 2010  MJ Use: 244 Tobacco White - —- -
Growing Up 5.D Active use 3" trimester MJ Use: 23.7
Healthy Unexposed: MJ Use: 86.8 Unexposed: 27.1
24.3 (5.2) Unexposed: 45.8 AA/Black
P=NR Quit during pregnancy MJ Use: 42.1
MIJ Use: 7.9 Unexposed: 45.8
Unexposed: 8.3 Hispanic
Non-smoker MJ Use: 7.9
MJ Use: 5.3 Unexposed: 22.9
Unexposed: 45.8 Multiracial
P <.001 MJ Use: 26.3
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Maternal Age

Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Unexposed: 4.2
Median CPD in 3rd P=.03
trimester (IQR)
MJ Use: 5.2 (3.1 to 7.6)
Unexposed: 3.5 (1.7 to
6.1)
P=.14
Schempf et 2008  Age groups, %  Tobacco AA/Black Employment Status < High school Early prenatal
al? 19 to 24 yrs 0 CPD MJ Use: 89.7 Employed MJ Use: 53.7 care
MJ Use: 39.8 MJ Use: 25.0 Unexposed: 94.3 MJ Use: 29.3 Unexposed: 43.1 Yes
Unexposed: Unexposed: 74.3 White/other Unexposed: 42.6 High school MJ Use: 21.1
54.5 1to 9 CPD MJ Use: 10.6 Not employed MJ Use: 38.9 Unexposed: 40.3
25 to 34 yrs MJ Use: 39.0 Unexposed: 5.7 MJ Use: 70.6 Unexposed: 43.7 No
MJ Use: 51.2 Unexposed: 13.7 P<.05 Unexposed: 57.4 > High school MJ Use: 79.0
Unexposed: >10 CPD P<.01 MJ Use: 7.3 Unexposed: 59.7
37.2 MJ Use: 35.8 Unexposed: 13.3 P <.001
>35 yrs Unexposed: 12.0 Enough Money for P<.05
MJ Use: 9.0 P<.01 Necessities
Unexposed: 8.3 < Half the time
P<.01 Alcohol MJ Use: 15.5
Never Unexposed: 5.7
MIJ Use: 60.3 Half the time
Unexposed: 85.8 MJ Use: 18.7
Monthly Unexposed: 12.0
MJ Use: 19.5 > Half the time
Unexposed: 9.8 MJ Use: 45.6
> Weekly Unexposed: 58.4
MJ Use: 20.3 Not answered
Unexposed: 4.4 MJ Use: 20.3
P<.01 Unexposed: 24.0
P <.001
Lozano et 2007  MJ Use: 28.9 Tobacco smoking Nationality - - -
al.30 (6.4) MIJ Use: 26.7 Spanish
Meconium Unexposed: Unexposed: 20.5 MJ Use: 47.7
Project 29.3(6.2) P=233 Unexposed: 50.0
P=.66 P=.091

Mean CPD (SD)

MIJ Use: 11.8 (9.9)
Unexposed: 11.1 (8.6)
P=.64

European (not
Spanish)

MJ Use: 6.8
Unexposed: 6.4
P=.74
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Maternal Age  Tobacco and Alcohol

Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
American
MIJ Use: 27.3
Unexposed: 22.8
P=.39
African
MIJ Use: 6.8
Unexposed: 10.8
P=.60
Asian
MJ Use: 11.4
Unexposed: 10.0
P=.68
Burns etal?! 2006  Age groups, %  CPD in 2nd half of Indigenous - --- Median wks at
<20 yrs pregnancy MJ Use: 11.7 1st antenatal visit
MJ Use: 17.7 None Unexposed: 2.1 MJ Use: 16
Unexposed: 4.5 MJ Use: 19.8 P <.001 Unexposed: 12
P <.001 Unexposed: 83.5 Australian-born P <.001
20 to 39 yrs P <.001 MJ Use: 90.7
MJ Use: 81.0 1 to 10 CPD Unexposed: 71.1
Unexposed: MJ Use: 28.4 P <.001
92.7 Unexposed: 8.2
P=ns P=NS
>40 yrs >10 CPD
MJ Use: 1.2 MJ Use: 48.9
Unexposed: 2.8  Unexposed: 8.0
P=NS P =NS
Badaetal’> 2005  --- Smoked during AA/Black: 43.4 - <12yrs:29.3 No or
MLS pregnancy: 28.1 intermediate
prenatal care:
Alcohol during 34.0
pregnancy: 35.9
Reichmanet 2003  Whole Cohort Whole Cohort Whole Cohort - - Whole Cohort
al.3 Age groups, %  Tobacco: 24.9 White: 27.3 Trimester
<20 yrs: 20.9 AA/Black: 36.0 Prenatal Care
20-34 yrs: 73.4  Alcohol: 7.7 Hispanic: 33.1 Initiated
>35yrs: 5.7 Other: 3.6 1% 37.0
2md: 45.0
31 18.0
Fergussonet 2002  MJ Use: 25.5 Tobacco Non-white - > High school -
al.3* Unexposed: MJ Use: 68.6 MJ Use: 2.9 MIJ Use: 43.4

ALSPAC

Unexposed: 23.5
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
27.8 P <.001 Unexposed: 1.9 Unexposed: 35.9
P <.001 P=NS P <.001
Alcohol
> Once/wk during
pregnancy
MJ Use: 34.6
Unexposed: 19.4
P <.001
Quinlivanet 2002  Median age Tobacco Aboriginal - --- GA at pregnancy
al.? IQR] MIJ Use: 74.2 MIJ Use: 40.0 diagnosis, mean
MIJ Use: 16.4 Unexposed: 39.7 Unexposed: 29.0 (IQR)
[16 to 17] OR,4.37(95% CI,2.30 P=NR M1J Use: 13 (8 to
Unexposed: to 8.40) 18)
16.3[16 to 17] Unexposed: 14 (8
P=NR Alcohol to 18)
MJ Use: 39.0 P=NR
Unexposed: 13.0
OR, 4.05 (95% CI, 2.14
to 7.63)
Sherwood et 1999  --- Whole Cohort - - - -
al.3 Tobacco
Urinary cotinine > 40
ug/L: 34.3
Berenson et 1996  Age groups,® %  Tobacco® White® - < 9t grade® Number of
al.?’ 14 t0 19 yrs No use MIJ Use: 50.0 MJ Use: 12.6 prenatal visits
MJ Use: 34.6 MJ Use: 63.4 Unexposed: 48.4 Unexposed: 5.9 None
Unexposed: Unexposed: 25.6 Hispanic® > 9t orade ® MJ Use: 57.8
11.0 Used MJ Use: 19.9 MJ Use: 87.4 Unexposed: 38.5
20 to 29 yrs MJ Use: 36.6 Unexposed: 9.9 Unexposed: 94.1 1
MJ Use: 53.8 Unexposed: 74.4 AA/Black® MJ Use: 8.8
Unexposed: P <.05 MJ Use: 30.1 Unexposed: 4.4
72.5 Unexposed: 41.8 =2
30 to 35 yrs Alcohol ® P=NS MJ Use: 33.3
MJ Use: 11.6 No use Unexposed: 57.1
Unexposed: MJ Use: 93.1 P<.05
16.5 Unexposed: 61.1
P<.05 Used
MJ Use: 6.9
Unexposed: 38.9
P<.05
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Cornelius et 1995  MIJ Use: 16.2 Whole Cohort White - School full-time Adequate
al.’® Unexposed: Tobacco MJ Use: 30.5 MJ Use: 66.4 prenatal care
16.3 CPD 1* trimester Unexposed: 31.4 Unexposed: 51.0 MJ Use: 48.3
P=.30 None: 49.7 P=.90 P=.007 Unexposed: 45.1
1to 9 CPD: 27.2 P=.01
10 to 19 CPD: 16.4
>20 CPD: 6.7
CPD 2™ trimester
None: 41.0
1 to 9 CPD: 37.0
10 to 19 CPD: 15.7
>20 CPD: 6.2
CPD 3™ trimester
None: 40.3
1to 9 CPD: 37.7
10 to 19 CPD: 16.4
>20CPD: 5.6
P=NR
Shiono et 1995  MJ users only MJ users only MJ users only MJ users only MJ users only -
al.® 16to 19 yrs: 8.0 Tobacco AA/Black: 9.3 <$5k: 13.3 <9yrs: 6.2
20 to 24 yrs: During pregnancy: 24.0 ~ Hispanic: 3.5 $5k to < $10k: 10.8 9to 11 yrs: 13.8
12.9 No smoking: 4.0 White, Asian, or $10k to < $15k: 11.8 12 yrs: 10.4
25 to 29 yrs: P <.001 Pacific Islander: 18.7  $15k to < $20k: 14.8 > 12 yrs: 9.0
13.8 P <.001 > $20k: 8.1 P <.001
30 to 34 yrs: 7.8 Alcohol Refused/unknown: 7.7
>34 yrs: 5.5 During pregnancy: 19.9 Whole Cohort P <.001 Whole Cohort
P <.001 No alcohol: 6.4 AA/Black: 43.0 < High school: 42.0
P <.001 Hispanic: 24.0 Whole Cohort
White, Asian, or Family income > 15k:
Pacific Islander: 33.0  10.0
Kliegman et 1994  Whole Cohort Whole Cohort Whole Cohort - --- Whole Cohort
al. 40 <19yrs: 94 Tobacco: 24.0 AA/Black: 53.0 No prenatal care:
9.0
Alcohol: 4.6
Richardsonet 1989  MIJ Use, heavy, Tobacco White < $400/month Mean yrs education  ---
al.#! 1st trimester: CPD st trimester MJ Use, heavy, 1st MJ Use, heavy, 1st MJ Use, heavy, 1st
23.2 None trimester: 22.3 trimester: 70.9; P <.05 trimester: 11.8; P =

MJ Use, heavy,
2nd trimester:

MJ Use, heavy, 1st
trimester: 33.0

MJ Use, heavy, 2nd
trimester: 23.5

MJ Use, heavy, 2nd
trimester: 70.6; P = NS

ns
MJ Use, heavy, 2nd
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
22.5 MJ Use, heavy, 2nd MJ Use, heavy, 3rd MJ Use, heavy, 3rd trimester: 11.4; P <

MJ Use, heavy,
3rd trimester:
22.5
Unexposed:
229

trimester: 29.4

MJ Use, heavy, 3rd
trimester: 21.6
Unexposed: 59.3
P<.01

1to 19 CPD

MIJ Use, heavy, 1st
trimester: 50.5

MIJ Use, heavy, 2nd
trimester: 47.1

MJ Use, heavy, 3rd
trimester: 56.8
Unexposed: 29.0
P<.01

>20 CPD

MJ Use, heavy, 1st
trimester: 16.5

MJ Use, heavy, 2nd
trimester: 23.5

MJ Use, heavy, 3rd
trimester: 21.6
Unexposed: 11.9
P=NS

Alcohol

DPD 1st trimester
None

MJ Use, heavy, 1st
trimester: 26.2

MJ Use, heavy, 2nd
trimester: 20.6

MJ Use, heavy, 3rd
trimester: 27.0
Unexposed: 48.1
P<.01
0to<1DPD

MJ Use, heavy, 1st
trimester: 44.7

MJ Use, heavy, 2nd
trimester: 50.0

trimester: 21.6
Unexposed: 53.8
P<.01

trimester: 81.1; P < .01
Unexposed: 56.2

.05

MJ Use, heavy, 3rd
trimester: 11.3;
P<.01

Unexposed: 12.0
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Author
Study

Year

Maternal Age
Years, mean
(SD)

Tobacco and Alcohol
Use During Pregnancy  Race/Ethnicity
% by group % by group

Income
% by group

Education
% by group

Prenatal Care
% by group

MJ Use, heavy, 3rd
trimester: 45.9
Unexposed: 41.9
P=NS

>1DPD

MJ Use, heavy, 1st
trimester: 29.1

MIJ Use, heavy, 2nd
trimester: 29.4

MJ Use, heavy, 3rd
trimester: 24.3
Unexposed: 9.5

P =NS

Kline et al.*?

1987

Whole Cohort
Phase 1: 26.8
Phase 2: 27.1

Whole Cohort Whole Cohort
Tobacco AA/Black

None Phase 1: 36.3
Phase 1: 76.5 Phase 2: 30.0

Phase 2: 78.3 Born in Dominican

1 to 6 CPD Republic
Phase 1: 8.2 Phase 1: 14.2
Phase 2: 7.4 Phase 2:29.4
7 to 13 CPD

Phase 1: 6.1

Phase 2: 7.1

> 14 CPD

Phase 1: 9.2

Phase 2: 7.2

Alcohol
Drinks/wk
None

Phase 1: 38.7
Phase 2: 37.1
<1

Phase 1: 38.3
Phase 2: 46.9
1

Phase 1: 12.3
Phase 2: 8.2
2

Phase 1: 3.3

27



Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Phase 2: 3.3
3to4
Phase 1: 4.9
Phase 2: 1.9
5t06
Phase 1: 1.1
Phase 2: 0.6
Daily
Phase 1: 1.5
Phase 2: 2.0
Hatch etal.¥® 1986  Age groups, %  Tobacco White - < High school -
<20 yrs No use MIJ Use, <1 per MIJ Use, <I per
MJ Use, <1 per MIJ Use, <1 per month: month: 66.4 month: 17.3
month: 16.3 504 MIJ Use, >1 per MIJ Use, >1 per
MJ Use, >1 per  MJ Use, >1 per month: month: 58.8 month: 28.6
month: 22.9 35.8 Unexposed: 79.7 Unexposed: 12.5
Unexposed: 8.8  Unexposed: 71.9 Nonwhite > High school
20 to 34 yrs 1to 10 CPD MJ Use, <1 per MJ Use, <1 per
MJ Use, <I per MIJ Use, <1 per month: month: 33.6 month: 82.7
month: 82.4 25.6 MJ Use, >1 per MJ Use, >1 per
MJ Use, >1 per  MIJ Use, >1 per month: month: 41.2 month: 71.4
month: 76.6 324 Unexposed: 20.3 Unexposed: 87.5
Unexposed: Unexposed: 14.8 P=NR P=NR
85.5 >11CPD
> 35 yrs MJ Use, <1 per month:
MJ Use, <l per 24.0
month: 1.3 MJ Use, >1 per month:
MJ Use,>1 per 31.8
month: 0.5 Unexposed: 13.3

Unexposed: 5.8
P=NR

P=NR

Alcohol

No use

MJ Use, <1 per month:
18.2

MI Use, >1 per month:
16.5

Unexposed: 32.4
<0.25 oz/day

MJ Use, <I per month:
70.4
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Author
Study

Year

Maternal Age
Years, mean
(SD)

Tobacco and Alcohol
Use During Pregnancy  Race/Ethnicity
% by group % by group

Income
% by group

Education
% by group

Prenatal Care
% by group

MJ Use, >1 per month:
58.6

Unexposed: 60.9
>0.25 oz/day

MJ Use, <1 per month:
11.4

MJ Use, >1 per month:
24.9

Unexposed: 7.0
P=NR

Tennes et
al.#

1985

MJ Use: 21.8
Unexposed:
23.0

P <.001

Tobacco -—-
MJ Use: 39.9

Unexposed: 29.9

P <.001

Alcohol

MJ Use: 70.1
Unexposed: 29.9
P <.001

Gibson et
al.®

1983

Tobacco -
No use

MI Use, less frequent:
27.2

MIJ Use, more frequent:
19.4

Unexposed: 61.9

1 to 15 CPD

MJ Use, less frequent:
38.5

MJ Use, more frequent:
22.2

Unexposed: 21.2

16 to 30 CPD

M Use, less frequent:
25.8

MIJ Use, more frequent:
41.7

Unexposed: 14.4

>30 CPD

MJ Use, less frequent:
8.4
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Author
Study

Year

Maternal Age
Years, mean
(SD)

Tobacco and Alcohol
Use During Pregnancy
% by group

Race/Ethnicity
% by group

Income
% by group

Education
% by group

Prenatal Care
% by group

MJ Use, more frequent:
16.7

Unexposed: 2.5
P=NR

Alcohol

No use

MIJ Use, less frequent:
23.9

MJ Use, more frequent:
83

Unexposed: 25.7

1 to 10 g/day

MJ Use, less frequent:
64.9

MJ Use, more frequent:
69.4

Unexposed: 68.1

11 to 30 g/day

MJ Use, less frequent:
4.5

MJ Use, more frequent:
5.6

Unexposed: 5.1

> 30 g/day

MJ Use, less frequent:
6.7

MJ Use, more frequent:
16.7

Unexposed: 1.1
P=NR

Greenland et
al. 40

1982

MJ Use: 23.7
Unexposed:
242

Tobacco

Lst trimester

MJ Use: 42.8
Unexposed: 13.9
Week prior to delivery
MIJ Use: 37.1
Unexposed: 11.1
P=NR

Alcohol

AA/Black

MIJ Use: 37.1
Unexposed: 25.0
Hispanic (US-born)
MJ Use: 14.3
Unexposed: 2.8
P=NR

Household income <
$10k

MJ Use: 48.6
Unexposed: 36.1
P=NR

< High school
MJ Use: 17.1
Unexposed: 2.8
P=NR
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Maternal Age  Tobacco and Alcohol
Author Years, mean Use During Pregnancy  Race/Ethnicity Income Education Prenatal Care
Study Year (SD) % by group % by group % by group % by group % by group
Ist trimester
MJ Use: 25.7
Unexposed: 13.9
Week prior to delivery
MJ Use: 14.3
Unexposed: 8.3
P=NR
Friedetal.¥ 1980  Age® Tobacco (> 16 mg/day)®  --- Mean income © High school © -
Ottawa Study MJ use, heavy:  MIJ use, heavy: 27.8 MJ use, heavy: CAD MJ use, heavy: 61.1
25.9 MIJ use, moderate: 22.2 19,116 MJ use, moderate:
MIJ use, MJ use, irregular:12.5 MJ use, moderate: 77.8
moderate: 26.4  Unexposed: 5.0 CAD 19,313 MJ use, irregular:
MJ use, MJ use, irregular: 85.4
irregular: 26.0 CAD 31,512 Unexposed: 97.0
Unexposed: Unexposed: CAD
29.3 31,406
Notes. ‘---' denotes not reported. * Percentages weighted to account for oversampling of preterm births and non-Hispanic blacks. " MJ Use = positive drug screen by urinalysis

(could be positive for marijuana, cocaine, or poly-drug use) versus Unexposed = negative drug screen. ¢ Baseline characteristics reported for updated cohort 4 (n = 583).
Abbreviations. AA/Black: African American or Black; ALSPAC: Avon Longitudinal Study of Pregnancy and Childhood; BEAM: Beneficial Effects of Antenatal Magnesium
Sulfate; CAD: Canadian dollars; CPD: cigarettes per day; DPD: drinks per day; GA: gestational age; GED: General Educational Development Test; IQR: interquartile range;
LEAF: Lifestyle and Early Achievement in Families; MJ: marijuana; MLS: Maternal Lifestyle Study; MoBa: The Norwegian Mother, Father and Child Cohort Study; NR: not
reported; ns: not significant; nuMoM2b: Nulliparous Pregnancy Outcomes Study Monitoring Mothers-to-be; P: p-value; SCOPE: Screening fOr Pregnancy Endpoints; SCRN:
Stillbirth Collaborative Research Network; SD: standard deviation; SE: standard error; SEI: Duncan Socioeconomic Index; SES: socioeconomic status; SPTB-IM: spontaneous
preterm birth with intact membranes; US: United States; WIHS: Women’s Interagency HIV Study; wk: week; yrs: year
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Supplement Table 2. Primary outcomes: preterm birth and birth weight by cannabis use during pregnancy compared to no

use
Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Koto et al. 2022 MJ Use: 9.2 IP weighted RR, 0.97 MJ Use: 3,210 (584) IP weighted difference Maternal age, marital status,
Unexposed: 6.0 (95% CI, 0.82 to 1.14) Unexposed: 3,450 (545) B, 0.10 (95% CI, 0.08 area of residence, neighborhood
RR, 1.59 (95% CI, 1.41 Difference §, 0.23 (95%  t0 0.12) SES, parity, pre-pregnancy
to 1.80) CI, 0.21 to 0.25) weight status, pre-existing
hypertension, pre-existing
diabetes, pre-pregnancy
smoking, smoking during
pregnancy, alcohol use during
pregnancy, substance use (other
than cannabis) during
pregnancy, nausea with or
without vomiting, depression,
and anxiety disorders
Oni et al. 2022 - Any PTB - - Maternal age, smoking,
OR, 2.6 (95% CI, 2.2 to Indigenous status, health
3.0); P<.05 insurance, antenatal care
attendance, plurality of birth,
SES, pre-eclampsia,
hypertension (gestational or
preexisting), diabetes
(gestational or preexisting),
history of other substance use
disorders
Bandoli et al. 2021 MJ Use alone: 10.1 MJ Use alone: RR, 1.3 --- - Pre-pregnancy BMI, race and
RR, 1.5(95%CI, 1.5t0  (95% CI, 1.3 to 1.4) ethnicity, payer source, anxiety,
1.6) MJ Use + tobacco: RR, depression, bipolar disorder,
MJ Use + tobacco: 12.3 1.6 (95% CI, 1.5 to 1.7) preexisting hypertension,
RR, 1.9 (95% CI, 1.7 to preexisting diabetes, maternal
2.0) age and education, and alcohol
Unexposed: 6.6 abuse. MJ Use alone also
adjusted for nicotine and
substance-related diagnoses
Sasso et al. 2021 M]J Use: 22.0 OR, 0.64, (95% CI, 0.31 MJ Use: 3008.55 --- Race, age, hyperemesis
Unexposed: 20.3 to 1.32); P=ns (759.07) gravidarum, chronic
P=.08 Unexposed: 3114.38 hypertension, pre-eclampsia
OR, 1.11 (95% CI, 0.66 (608.32) and autoimmune disease,
to 1.87); P=ns P=.15 tobacco use and other illicit

substances
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Bailey et al.! 2020 --- MJ Use: 18.1 - MJ Use: 2,874 (665) Matched on: delivery year,
Unexposed: 10.2 Unexposed: 3,092 (580)  delivery hospital, maternal age,
OR, 1.79 (95% CI NR); P Mean difference, -218; maternal marital status, race,
<.001 P <.001 parity, medical insurance,
pregnancy smoking, alcohol
use, benzodiazepine use, and
opioid use
Gabrhelik et al.” 2020 MJ Use, short-term: 8.7  --- MJ Use, short-term: MJ Use, short-term vs. Maternal age, education, parity,
MJ Use, long-term: 6.3 3,449¢g (560) Unexposed: 12 (95% alcohol use during pregnancy
Unexposed: 5.3 MJ Use, long-term: CI, -88to 112); P=.82 (never, sometimes, and
3,377g (438) regular/binge), presence of
Unexposed: 3,564g (588) M1J Use, long-term vs. symptoms of
Unexposed: -228g (95%  anxiety/depression, tobacco
MJ Use, short-term vs. CI, -354 t0 —102); P < smoking in pregnancy (never,
Unexposed: 57 (95% CI,  .001 sometimes, and daily), use of
-166 to 53); P= .31 illicit drugs, use of prescribed
medications during pregnancy
MJ Use, long-term vs. (opioids and benzodiazepines),
Unexposed: -334g (95% work situation, planned
CI, -507 to -160); P < pregnancy, and sex.
.001
Klebanoff et al.? 2020 Any PTB®# Any PTB M1J Use: 2,698 (712) - Maternal marital status, race,
MJ Use: 36.0 RR, 1.04 (95% CI, 0.72 Unexposed: 2,820 (796) tobacco smoking during

Unexposed: 34.9
RR, 1.06 (95% CI, 0.76
to 1.47); P=.85

SPTB

MJ Use: 28.9
Unexposed: 20.1

RR, 1.32 (95% CI, 0.89
to 1.96); P = .22

Indicated PTB

MJ Use: 4.4
Unexposed: 12.2

RR, 0.52 (95% CI, 0.22
to 1.23); P=.05

to 1.50)

SPTB
RR, 1.21 (95% CI, 0.76
to 1.94)

Indicated PTB
RR, 0.75 (95% CI, 0.29
to 2.15)

pregnancy, education, homeless
within past year, physical abuse
within past year, planned
pregnancy, alcohol use during
pregnancy, any cocaine
exposure, parity, gestation at
entry, height, prepregnant
weight, age, scores on CES-D,
PSS, STAI, EDS, and PSQI
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Lee et al.* 2020 MJ Use: 16.7 OR, 2.11 (95% CI, 0.70 MIJ Use: 2,963 (728) - Hypertension, history of
Unexposed: 15.0 to 6.40) Unexposed: 3,140 (647) preterm delivery, psychiatric
P=.79 P=.08 disorder, non-
married/partnered, non-English
speaking, and unplanned
pregnancy
Wong et al.’ 2020 --- OR, 1.47 (95% CI, 0.95 - --- Medical, behavioral,
to 2.27) demographic, and
neighborhood SES factors
Corsi et al.’ 2019 Unmatched cohort Unmatched cohort RD, - -— Matched on: Maternal age,
MJ Use: 12.0 5.88 (95% CI, 5.22 to parity, area-level income
Unexposed: 6.1 6.54) quintile, smoking status,
RR, 1.96 (95% CI, 1.86 alcohol use, opioid use, SSRI
Matched cohort to 2.07) use, other drug use, maternal
MIJ Use: 10.2 mental health conditions,
Unexposed: 7.2 Matched cohort RD, 2.98 antenatal care, and year of birth
(95% CI, 2.63 to 3.34) Adjusted for: Infant sex
RR, 1.41 (95% CI, 1.36
to 1.47)
Howard et al.” 2019 - - Median (IQR) Covariance models Tobacco
MJ Use, intake visit: Model 1 - negative
3,160 (2,810 to 3,540); P screen vs positive at
=.009 compared to initial screen, covariate
unexposed of tobacco use, P =.09
MJ Use, delivery: 2,785 Model 2 - negative
(2,300 to 3,070); P <.001 screen vs positive at
MIJ Use, intake + delivery screen,
delivery: 2,925 (2,522 to  covariate of tobacco
3,265); P <.001 use, P <.001
Unexposed: 3,235 (2,900  Model 3- negative
to 3,591) screen Vs positive at
both screens, covariate
of tobacco use, P <.001
Kharbanda et al.? 2019 MJ Use: 7.1 RR, 1.06 (95% CI, 0.64 -- - Maternal race or ethnicity, age,
Unexposed: 5.4 to 1.77) BMI, and smoking during
RR, 1.31 (95% CI, 0.83 pregnancy
to 2.05)
Luke et al.’ 2019 MJ Use: 7.5 OR, 1.27 (95% CI, 1.14 - - Maternal age, pre-pregnancy

Unexposed: 4.3
OR, 1.82 (95% CI, 1.65
to 2.02)

to 1.42)

BMI, tobacco use, alcohol use,
other substance use, SES, and
race/ethnicity
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Petrangelo et al.!° 2019 MJ Use: 14.5 OR, 1.40 (95% CI, 1.36 - - Age, race, hospital location or
Unexposed: 7.1 to 1.43); P <.001 teaching, income, type of
insurance, multiple pregnancy,
pre-existing diabetes mellitus,
smoking, hypertension, alcohol,
and other illicit drug use
Rodriguez et al.!! 2019 MIJ Use: 6.6 - MIJ Use: 2,966 (43.2) - -
Unexposed: 6.0 Unexposed: 3,108 (16.4)
P=.75 P =.002
Straub et al.'? 2019 MJ Use: 11.7 - MJ Use: 3,193.81
Unexposed: 12.8 (584.72)
P=.32 Unexposed: 3,295.66
(610.34)
P <.0001
Observed coefficient (MJ
Use vs Unexposed), -
90.75 (95% CI, -119.63
to -61.88); P <.0001
Coleman-Cowger 2018 OR,2.2(95%CI,09t0 OR,2.2(95% CIL 0.8 to - - Maternal age and gravidity
etal.! 5.6) 5.6)
Massey et al.! 2018 - - - Effect associated with Interaction term for tobacco and
any use: MJ exposure
Full sample (N =1,191) Model covariates: maternal age
B, -84.37 (SE, 38.27); at delivery, minority race (non-
95% CI, -159.45 to White) or ethnicity (Hispanic),
—9.28); P=.03 less than high school
education, and male sex (in full
Male at birth (N =654)  sample)
B, -153.09 (SE, 54.20);
95% CI, —259.52 to
—46.66); P =.005
Female at birth (N =
537)
B, 8.26 (SE, 53.09);
95% CI, —96.02 to
112.55); P = .88
Serino et al.'® 2018 - - MJ Use: 3,100 (460) - -

Unexposed: 3,350 (500)
P <.05
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Dotters-Katz et 2017 All infants were born at ~ --- Median (IQR) - -
al.l” < 35 weeks MJ Use: 1,360 (1,075 to
1,640)
Preterm <28 weeks Unexposed: 1,355 (981 to
MJ Use: 25.9 1,722)
Unexposed: 30.8 P=.88
P=.23
Chabarria et al.'® 2016 - OR, 0.84 (95% CI, 0.35 - - Age, parity, race, and marital
to 3.87); P =.68 status
Leemagqz et al."’ 2016 - MJ Use, < 15 wks: OR, MJ Use, < 15 wks: 3,339  Adjusted mean PTB: age, SEI, cigarette
1.32 (95% CI, 0.55 to (687) difference® smoking, alcohol use and site
3.17); P=.53 MJ Use, at 15 wks: 2,930 MJ Use, < 15 wks vs Birth weight: maternal age,
MJ Use, 15 to <20 wks:  (797) Unexposed: 38 (95% BMI, SEI score, cigarette
OR, 2.76 (95% CI, 0.59 Unexposed: 3,410 (580) CI, -30 to 106) smoking, country, alcohol use,
to 13.01); P=.20 MJ Use, at 15 wks vs binge alcohol consumption,
MJ Use, at 20 wks: OR Unexposed: -127 (95% illicit drug use, ethnic
5.44 (95% CI, 2.44 to ClI, -238 to -17) background, anxiety and
12.11); P<.001 depression scores at 15 weeks’
gestation, infant sex, gestational
age at birth, and gestational age
squared
Mark et al.?° 2016 MIJ Use: 17.7 - M1J Use: 3,026 (725.3) - -
Unexposed: 12.0 Unexposed: 3,089
P=.33 (573.8)
P=.55
Grewen et al.?? 2015 - -2 MIJ Use: 3406.5 (122.5) - -
Unexposed: 3583.4
(117.9)
Warshak et al.?? 2015 MJ Use: 23.0 OR, 1.04 (95% CI, 0.91 - - Maternal age, race, parity, BMI
Unexposed: 19.8 to 1.19); P=15 class and no prenatal care
By tobacco use status: By tobacco use status:
Nonusers Nonusers
MJ Use: 21.6 OR, 1.09 (95% CI, 0.89
Unexposed: 19.0 to 1.33)
Users Users
MJ Use: 22.4 OR 1.04 (95% CI, 0.87 to
Unexposed: 23.3 1.24)
Bonello et al.? 2014 OR, 2.91 (2.20 t0 3.83); OR, 2.68 (95% CI, 1.92 - - Maternal age, pre-existing

P <.05

to 3.74); P <.05

diabetes, pre-existing
hypertension, pregnancy
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
complications, smoking status,
remoteness of living area,
IRSD, maternal country of
birth, delivery method, infant
gender and fetal/neonatal death
Varner et al.?>>° 2014 - MJ Use: 17.3 - - Race, obstetrical history
Unexposed: 9.0 (categorized as nulliparous,
P=.07 parous with history of term
births only, parous with history
of PTB), tobacco use, illicit
drug use, and BMI
Weighted percentages weighted
to account for oversampling of
preterm births and non-
Hispanic Blacks
Alhusen et al.2® 2013 --- OR, 1.93 (95% CI, 0.71 --- --- Education, income, marital
t0 5.26) status, and substance use
Hayatbakhsh et 2012 OR,1.7(95%ClI,1.4t0 OR,1.5(95%CI, 1.1 to MJ Use: 2,940.0 (678.6) <2500 g Maternal age, parity, ethnicity,
al.?’ 2.1); P <.001 1.9); P<.01 Unexposed: 3,319.2 OR, 1.7(95% CI, 1.3to  weight, cigarette smoking,
(687.8) 2.2); P<.001 alcohol consumption, and use
P <.001 of other
>4000 g illicit drugs during pregnancy
<2500 g OR, 0.5 (95% CI1, 0.3 to
OR, 2.4 (95% CI, 2.0 to 0.8); P<.01
2.9); P <.001
>4000 g
OR, 0.3 (95% CL, 0.2 to
0.5); P <.001
Gray et al.?® 2010 MJ Use: 15.0* -—- Independent of tobacco Among tobacco-positive  Stratified for tobacco use
Unexposed: 1.5* use mothers
MJ Use: 2,853 (618)* MJ Use: 2,831 (627)*
Unexposed: 3,429 (544)*  Unexposed: 3,386
P <.001 (622)*
P =.003
Schempf et al.?® 2008 - - Linear regression Linear regression Other drug use

coefficient, -250.0 (95%

CI, -384.0 to -116.0); P <

.001

coefficient, -0.2 (95%
Cl, -140.6, 140.2); P >
.05
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Lozano et al.° 2007 MIJ Use: 0 - MJ Use: 3307.2 (531.2) MIJ Use: 3281.7 (95% Cigarette smoking, sex,
Unexposed: 7.6 Unexposed: 3260.6 CI, 3108.9 to 3454.4) maternal age, and gestation
P=.04 (507.4) Unexposed: 3212.4 weeks
P=.54 (95% CI, 3174.1 to
3250.8)
P=NR
Burns et al.! 2006 MJ Use: 18.8 OR, 2.2 (95% CI, 1.9 to - - Maternal age, smoking, other
Unexposed: 5.8 2.5) drug use, indigenous status, and
P <.001 private insurance
Bada et al.? 2005 MJ Use: 38.6 OR, 0.9 (95% CI,0.73to  Meconium screen - Clinical site, and legal
Unexposed: 23.2 1.11) positive for cannabis®! % and illegal drug use (tobacco,
(Total N = 8,527) marijuana, alcohol, cocaine,
501 to 500g: 5.8 and opiates)
1501 to 2500g: 10.6
>2500g: 6.6
Reichman et al.® 2003 - OR, 1.01 (95% CI, NR); - OR, 2.0 (95% CI,NR);  Odds ratios: controlled for
P=.89 P=.90 mother’s county of residence
and baby’s birth year
MJ only vs no drug, Regression coefficients: all
regression coefficient™ controlled race (non-Hispanic
Model 1: 3.89 Black), ethnicity (Hispanic)
Model 2: NR age< 20 yrs, married, born in
Model 3: 6.31 US, previous low birthweight or
SGA infant, plus county of
residence and baby’s birth year.
Model 1 added controls for
psychosocial and behavioral
risk factors. Model 2 controlled
for prenatal services received.
Model 3, combined all controls
from Models 1 and 2, plus
timing of prenatal care
initiation and medical and
obstetric risk factors.
Fergusson et al.>* 2002 MJ use in first trimester ~ --- MJ Use, > 1/wk during Effect estimates: Maternal age, parity, cigarette

Weekly use: 5.0
< Weekly use: 6.1
Unexposed: 4.6
P=.69

After first trimester

pregnancy: 3,214 (517.7)
MJ Use, 1/wk before or
during pregnancy: 3,296
(588.9)

M]J Use, <1/wk before or
during pregnancy: 3,348

MJ Use, > 1/wk during
pregnancy: -101.90 (
95% ClI, -207.60 to
3.81)

M]J Use, 1/wk before or
during pregnancy: 65.72

smoking, alcohol consumption,
number of cups of tea/coffee,
use of hard drugs, ethnic origin,
education level, height, weight,
and child's sex.
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in

Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Weekly use: 4.6 (547.1) (95% CI, -23.21 to
< Weekly use: 5.1 Unexposed: 3,430 154.60)
Unexposed: 4.6 (536.1) MJ Use, <1/wk before
P=.98 P <.001 or during pregnancy:
57.95 (95% CI, -9.60 to
125.50)
P=.03

Effects estimates
including gestation:

MJ Use, > 1/wk during
pregnancy: -84.20 (
95% ClI, -174.70 to
6.40)

M]J Use, 1/wk before or
during pregnancy: 89.22
(95% CI, 12.98 to
165.30)

MJ Use, <1/wk before
or during pregnancy:
58.60 (95% CI, 12.91 to

165.32)
P=.01
Quinlivan et al.® 2002 MIJ Use: 18.0 - Mean (SE) - -
Unexposed: 16.0 MJ Use: 3,068 (96)
P=.77 Unexposed: 3113 (37)
P=.64
Sherwood et al.?® 1999 - — MJ Use: 870 (850) - -
Unexposed: 3350 (580)
Cornelius et al.3® 1995 - - Average daily joints did =~ --- -
not predict birth weight
Shiono et al.* 1995 MJ Use: 13.4 OR,13(95%CI,1.0t0  -- - Cigarette smoking
Unexposed: 11.8 1.7)
OR, 1.2 (95% C1, 0.9 to
1.4)
Kliegman et al.* 1994 M]J Use: 42.9 OR, 1.89 (95% CI, 0.34 -- - Staff service, black race, age
Unexposed: 4.9 to 10.50 ); P <.001 <19yrs, history of alcohol use,

history of cocaine use, cocaine
toxicology, cigarette use, no
prenatal visit, primiparous,
history of >1 preterm infant
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Richardson et al.*! 1989 -—- --- MJ Use, heavy use 1st No difference (details Maternal age, education,
trimester: 3,170.0 (38.0)  not reported) gravidity, marital status, work
MJ Use, heavy use 2nd status, income, race, weight
trimester: 3,308.3 (65.2) gained during pregnancy,
MJ Use, heavy use 3rd maternal height and use of
trimester: 3,357.0 (64.4) tobacco, alcohol, and other
Unexposed: 3215.0 illicit drugs
(26.4); P=.04
Hayes et al.” 1988 MJ Use, irregular: 0 —- MJ Use, irregular: === —-
MIJ Use, moderate: 0 3,151.97 (429 .31)
MIJ Use, heavy: 0 MJ Use, moderate:
Unexposed: 3.8 3,020.50 (439.22)
MJ Use, heavy: 3,277.91
(384.21)
Unexposed: 3,074.08
(528.98)
Kline et al.¥ 1987 - Tobacco nonsmokers vs Change in birthweight Infant sex, gestation at delivery,

smokers
mean (SDs not reported)

No MJ use
Phase 1: 3,341 vs 3,118
Phase 2: 3,361 vs 3,155

Use < 1/month
Phase 1: 3,371 vs 2,964
Phase 2: 3,580 vs 3,029

Use 2-4 times/month
Phase 1: 3,490 vs 3,194
Phase 2: 3,342 vs 3,176

Use 2-3 times/week
Phase 1: 3,473 vs 2,770
Phase 2: 3,238 vs 2,970

Use 4-6 times/week
Phase 1: 3,104 vs 2,854
Phase 2: N/A vs 3,087

Daily use

associated with
frequency of MJ use (vs
no MJ use)

Regression coefficient
(SE)

Use < 1/month

Phase 1: 36.9 (60.8); P =
ns

Phase 2: 30.4 (84.8); P =
ns

Use 2-4 times/month
Phase 1: 199.1 (92.8); P
<.05

Phase 2: 6.6 (102.0); P =
ns

Use 2-3 times/week
Phase 1: -6.9 (112.0); P
=ns

Phase 2: -126.9 (96.9);
P=ns

gestation at interview, payment
status, race (Black vs other),
birthplace (Dominican Republic
vs other), prepregnant weight,
parity, language (Spanish vs
other)
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Phase 1: 3,345 vs 3,086 Use 4-6 times/week
Phase 2: 3,111 vs 2,796 Phase 1:-222.5 (204.3);
P=ns
Phase 2: -143.3 (199.3);
P=ns
Daily
Phase 1: 84.9 (119.7); P
=ns
Phase 2: -229.6 (79.3);
P<.01
Hatch et al.®3 1986 M1 Use, <1 per month: OR (MJ Use, >1 per MJ Use, <1 per month: - Maternal age, race, parity,
6.3 month vs Unexposed): 3,327.6 (530.7) education, marital status,
MJ Use, >1 per month: 1.9 (95% CI, 1.0 to 3.9) MJ Use, >1 per month: history of stillbirth,
9.6 3,206.4 (573.7) spontaneous abortion, induced
Unexposed: 5.0 Unexposed: 3,392.8 abortion, cigarette smoking, and
RR, 1.8 (95% CI, 1.2 to (524.7) average daily alcohol and
2.9) caffeine intake
By race/ethnicity
By race/ethnicity White
White MJ Use, <1 per month:
MJ Use, <1 per month: 3,424.2 (548.6)
3.8 MJ Use, >1 per month:
MIJ Use, >1 per month: 3,268.0 (589.2)
8.2 Unexposed: 3,455.1
Unexposed: 4.0 (495.9)
Nonwhite Nonwhite
MJ Use, <1 per month: MJ Use, <1 per month:
11.3 3,136.1 (483.4)
MJ Use, >1 per month: MJ Use, >1 per month:
10.5 3,108.6 (535.4)
Unexposed: 8.8 Unexposed: 3,147.9
(563.9)
Tennes et al.* 1985 - MJ use subgroup vs - No independent effect Trimester, smoking

unexposed: 0 of 31
women who smoked an
average of 3 times or
more a week vs 35 0f 498
(7.0%); P=NR

of MJ use on
birthweight was found
when MJ was
considered either by
trimesters or by total
amount smoked; no
details provided.
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Author Year Preterm Birth (<37 weeks), % Birth Weight, grams, mean (SD) Covariates included in
Study Name Unadjusted Adjusted Unadjusted Adjusted multivariable models
Gibson et al.*® 1983 MIJ Use, < weekly: 5.1 G? statisticon 2 df - any - - Controlled for parity, maternal
MJ Use, > weekly: 25.0  cannabis use effect: age, alcohol, and tobacco
Unexposed: 5.6 12.58; Pr (G*>>X?) =
.002 ignoring all other
effects
12.20; Pr (G*> X?) =
.002 eliminating all other
effects
Greenland et al.*® 1982 < 34 weeks —- - === —-
MJ Use: 2.9
Unexposed: 0
Fried et al.#’ 1980 UpdatedCohort 4> (N = - Initial Cohort (N =291)  Updated Cohort 4°* (N Maternal age, weight before

583)f

M]J use, heavy: 11

M]J use, moderate: 5.6
M use, irregular: 0
Unexposed: 2.8

MIJ use, heavy and
moderate combined:
3,206

MJ use, irregular: 3,490
Unexposed: 3,447
P=ns

Updated Cohort 4°3 (N =
583)f

MJ use, heavy: 3,396
(321)

MJ use, moderate: 3,512
(425)

MIJ use, irregular: 3,517
(428)

Unexposed: 3,490 (523)
P=.85

=583)f

MIJ use, heavy: 3,430
M]J use, moderate: 3,599
MJ use, irregular: 3,549
Unexposed: 3,482
P=.60

pregnancy, sex of child, and
nicotine use

*Cannabis use confirmed by meconium

"Based on average use of marijuana across the pregnancy
Abbreviations. CES-D: Center for Epidemiologic Studies-Depression Scale; Df: degrees of freedom; EDS: Everyday Discrimination Scale; IP: inverse probability; IRSD: Index of
Relative Socioeconomic Disadvantage; IQR: interquartile range; MJ: marijuana; PSQI: Pittsburgh Sleep Quality Inventory; PSS: Perceived Stress Scale; PTB: preterm birth; RD:
risk difference; STAI: Spielberger State Trait Inventory; SPTB: spontaneous preterm birth; SSRI: selective serotonin reuptake inhibitor; SGA: small for gestational age
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Supplement Table 3. Primary outcomes: small for gestational age and perinatal death by cannabis use during pregnancy

compared to no use

Author

Year

SGA (<10™ percentile for sex and gestational

age), %

Perinatal death, %

Unadjusted

Adjusted

Unadjusted Adjusted

Covariates included in
multivariable models

Koto et al.

2022

MJ Use: 16.0
Unexposed: 7.6

RR, 2.38 (95% CI, 2.15
to0 2.62)

IP weighted RR, 1.52
95%CI, 1.34 to 1.71)

Maternal age, marital status, area
of residence, neighborhood SES,
parity, pre-pregnancy weight
status, pre-existing

hypertension, pre-existing
diabetes, pre-pregnancy
smoking, smoking during
pregnancy, alcohol use during
pregnancy, substance use (other
than cannabis) during pregnancy,
nausea with or

without vomiting, depression,
and anxiety disorders

Oni et al.

2022

--- Stillbirth
OR, 1.2 (95% CI, 0.7 to
2.1); P=ns

Neonatal death
OR, 1.3 (95% CI, 0.6 to
3.0); P=ns

Maternal age, smoking,
Indigenous status, health
insurance, antenatal care
attendance, plurality of birth,
SES, pre-eclampsia,
hypertension (gestational or
preexisting), diabetes
(gestational or preexisting),
history of other substance use
disorders

Bandoli et al.

2021

MJ Use alone: 14.2
RR, 1.6 (95% CI, 1.6 to
1.7)

MJ Use + tobacco: 18.7
RR, 2.2 (95% CI, 2.0 to
2.3)

Unexposed: 8.6

MIJ Use alone: RR, 1.5
(95% CI, 1.4 to 1.5)MJ
Use + tobacco: RR, 1.9
(95% CI, 1.8 t0 2.0)

Pre-pregnancy BMI, race and
ethnicity, payer source, anxiety,
depression, bipolar disorder,
preexisting hypertension,
preexisting diabetes, maternal
age and education, and alcohol
abuse. MJ Use alone also
adjusted for nicotine and
substance-related diagnoses

Bruno et al.

2021

Using population-based
curve, SGA identified
MIJ Use: 22.0
Unexposed: 9.0

P <.001

Race, age, hyperemesis
gravidarum, chronic
hypertension, pre-eclampsia and
autoimmune disease, tobacco use
and other illicit substances
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SGA (<10™ percentile for sex and gestational

age), % Perinatal death, % Covariates included in
Author Year Unadjusted Adjusted Unadjusted Adjusted multivariable models
Using customized curve,
SGA frequency
MJ Use: 25.0
Unexposed: 14.0
P <.001
Sasso et al. 2021 MIJ Use: 32 of 151 OR, 4.24 (95% CI, 1.73 Intrauterine fetal demise  Intrauterine fetal demise =~ Maternal age, smoking,
(21.2%) to 10.40); P <.05 MJ Use: 2.6 OR, 2.12 (95% CI, 0.44 Indigenous status, health
Unexposed: 11 of 192 Unexposed: 1.5 t0 9.53); P=ns insurance, antenatal care
(5.7%) P=.49 attendance, plurality of birth,
P <.001 OR, 1.70 (95% CI, 0.37 SES, pre-eclampsia,
OR, 4.43 (95% CI, 2.15 to 7.70); P =ns hypertension (gestational or
t0 9.12); P <.05 preexisting), diabetes
Neonatal death (gestational or preexisting),
MJ Use: 0 history of other substance use
Unexposed: 0.5 disorders
P= 38
Gabrhelik et al.? 2020 MIJ Use, short-term: 1.9  --- 9 - -
MJ Use, long-term: 1.6
Unexposed: 2.2
Lee etal.* 2020 MJ Use: 20.0 OR, 1.52 (95% CI, 0.58 All 18 cases of --- Hypertension, history of preterm
Unexposed: 14.7 to 3.95) spontaneous abortion, delivery, psychiatric disorder,
P=43 intrauterine fetal demise, non-married/partnered, non-
or therapeutic abortion English speaking, and unplanned
were in the non-user pregnancy
group (numbers of users
and nonusers were not
reported for this cohort
of 361 births)
Corsi et al.® 2019 Unmatched cohort Unmatched cohort Stillbirth Stillbirth Matched on: Maternal age,
MJ Use: 18.2 RD, 8.96 (95% CI, 8.17  Unmatched cohort Unmatched cohort parity, area-level income
Unexposed: 9.3 t0 9.74) MIJ Use: 0.6 RD, 0.23 (95% CI, 0.07 quintile, smoking status, alcohol
RR, 1.96 (95% CI, 1.88 Unexposed: 0.4 to 0.39) use, opioid use, SSRI use, other
Matched cohort to 2.05) RR, 1.60 (95% CI, 1.24 drug use, maternal mental health
MJ Use: 17.0 Matched cohort to 2.08) conditions, antenatal care, and
Unexposed: 12.1 Matched cohort MJ Use: 0.6 year of birth
RD, 4.93 (95% CI, 4.48 Unexposed: 0.5 Matched cohort RD, 0.13  Adjusted for: infant sex
to 5.38) (95% CI, 0.03 to 0.22)

RR, 1.41 (95% CI, 1.36
to 1.45)

RR, 1.25 (95% CI, 1.05
to 1.48)
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Author

SGA (<10™ percentile for sex and gestational

age), %

Perinatal death, %

Year Unadjusted

Adjusted

Unadjusted

Adjusted

Covariates included in
multivariable models

Howard et al.”

2019 -

MIJ Use, intake visit: 1.1;
P =.78 compared to
unexposed

MJ Use, delivery: 3.7; P
=.26

MJ Use, intake +
delivery: 4.3; P = .01
Unexposed: 1.1

OR (MJ Use, intake +
delivery vs. Unexposed),
5.1(95% CI, 1.98 to
13.16)

Kharbanda et al.?

2020 MJ Use: 19.0
Unexposed: 9.4
RR, 2.02 (95% CI, 1.53

to 2.67)

RR, 1.69 (95% CI, 1.22
to 2.34)

Maternal race or ethnicity,
maternal age, BMI, and smoking
during pregnancy

Luke et al.’

2019 M1J Use: 10.1
Unexposed: 6.5
OR, 1.64 (95% CI, 1.50

to 1.79)

OR, 1.47 (95% CI, 1.33
to 1.61)

All stillbirth

MJ Use: 0.5
Unexposed: 0.3

HR, 1.66 (95% CI, 1.19
to 2.32)

Antepartum stillbirth
MJ Use: 0.4
Unexposed: 0.2

HR, 1.47 (95% CI, 0.99
to 2.18)

Intrapartum stillbirth
MJ Use: 0.14
Unexposed: 0.02

HR, 4.84 (95% CI, 2.33
to0 10.1)

All stillbirth
HR, 1.38 (95% CI, 0.95
to 1.99)

Antepartum stillbirth
HR, 1.34 (95% CI, 0.88
to 2.06)

Intrapartum stillbirth
HR, 2.84 (95% CI, 1.18
to 6.82)

Maternal age, pre-pregnancy
BMI, tobacco use, alcohol use,
other substance use, SES, and
race/ethnicity

Petrangelo et al.!°

2019 -

Intrauterine fetal demise
MJ Use: 1.4
Unexposed: 0.6

OR, 1.50 (1.39 to 1.62);
P <.001

Maternal age, race, hospital
location or teaching, income,
type of insurance, multiple
pregnancy, pre-existing diabetes
mellitus, smoking, hypertension,
alcohol, and other illicit drug use
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SGA (<10™ percentile for sex and gestational

age), % Perinatal death, % Covariates included in
Author Year Unadjusted Adjusted Unadjusted Adjusted multivariable models
Rodriguez et al.'' 2019 MIJ Use: 25.7 - Stillbirth - ---
Unexposed: 17.1 MJ Use: 1.9
P =.005 Unexposed: 0.6
P=.08
Straub et al.'? 2019 MIJ Use: 14.8 OR, 1.51;95% CI, 1.49 --- --- ---
Unexposed: 9.4 to 1.53
P <.0001
Wall et al.!? 2019 - - Miscarriage (pregnancy  Not specified
loss < 20 weeks)
Any MJ use: OR, 1.68
(95% CI, 1.06 to 2.67); P
=.03
Miscarriage by MJ use
frequency:
<weekly: OR, 1.07; P =
ns
1-6 times/wk: OR, 1.60;
P=ns
At least daily: OR, 2.05;
P=.03
Compared to
no use and < weekly use
1-6 times/wk: OR, 1.59;
P=ns
At least daily: OR, 2.04;
P=0.32
Coleman-Cowger 2018 - - Stillbirth or miscarriage Stillbirth or miscarriage Trimester and marital status
etal. !4 OR, 143 (95%CIL, 1.3t0  OR, 12.1 (95% CI, 1.03
161.5) to 141.8)
Dotters-Katz et 2017 MJ Use: 3.0 - Death before hospital - -
al.” Unexposed: 2.4 discharge
P=.66 MJ Use: 3.7
Unexposed: 5.3
P= .43
Leemaqz et al." 2016 - MJ Use, < 15 wks: OR, - - Age, SEI, cigarette smoking,

0.95 (95% CI, 0.54 to
1.65); P = .84

alcohol use and site
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SGA (<10™ percentile for sex and gestational

age), % Perinatal death, % Covariates included in
Author Year Unadjusted Adjusted Unadjusted Adjusted multivariable models
MJ Use, 15 to <20 wks:
OR, 1.64 (95% CI, 0.56
to 4.83); P=.37
MIJ Use, at 20 wks:
OR 1.84 (95% CI, 0.90
to 3.76); P=.09
Warshak et al.? 2015 MIJ Use: 18.6 OR, 1.31 (95% CI, 1.13 Stillbirth Stillbirth Stratified by tobacco use.
Unexposed: 10.6 to 1.51); P <.001 MIJ Use: 1.7 OR, 1.03 (95% CI, 0.62
Unexposed: 1.2 to 1.72); P=.54 Stillbirth adjusted for: maternal
By tobacco use status: By tobacco use status: age, race, parity, BMI class, no
Nonusers Nonusers Perinatal death Perinatal death OR, 1.24  prenatal care
M1J Use: 16.3 OR 1.30 (95% CI, 1.03 MJ Use: 3.9 (95% CI, 0.87 to 1.77); P
Unexposed: 9.6 to 1.62) Unexposed: 2.6 =.14 Perinatal death and SGA
By tobacco use status: By tobacco use status: adjusted for: the above and
Users Users Nonusers Nonusers gestational age, and presence of
MJ Use: 18.8 OR 1.17 (95% CI, 0.96 M]J Use: 4.6 OR 1.44 (95% CI, 0.97 fetal anomaly
Unexposed: 15.0 to 1.41) Unexposed: 2.6 to 2.14)
Users Users
M]J Use: 3.1 OR 1.21 (95% CI, 0.80
Unexposed: 2.7 to 1.85)
Varner et al.>>% 2014 - MJ Use: 8.2 D _ Neonatal death in labor Weighted to account for
Unexposed: 7.4 and delivery suite or oversampling of PTBs and non-
P=.83 prior to discharge: Hispanic Blacks
MIJ Use: 0.4
Unexposed: 0.3
P=.63
Alhusen et al.? 2013 - OR, 5.16 (95% CI, 2.24 - - Education, income, marital
to 11.89) status, and substance use
Hayatbakhsh et 2012 MJ Use: 27.9 OR, 2.2 (95%CI, 1.8 to --- --- Maternal age, parity, ethnicity,
al.”’ Unexposed: 11.2 2.7); P <.001 weight, cigarette smoking,
P <.001 alcohol consumption, and use of
other illicit drugs during
OR, 2.2 (95% CI, 1.8 to pregnancy
2.7); P<.001
Burns et al.?! 2006 MJ Use: 29.4 OR, 2.0 (95% CI, 1.7 to - - Maternal age, smoking, other
Unexposed: 9.6 2.2) drug use, indigenous status, and
P <.001 private insurance.
Fergusson etal.®* 2002 - - Cannabis use in first - -

trimester
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Author

Year

SGA (<10™ percentile for sex and gestational

age), %

Perinatal death, %

Unadjusted

Adjusted

Unadjusted Adjusted

Covariates included in
multivariable models

weekly use: 1.2

< weekly use: 0.8
nonuser: 0.6

P = .91 compared with
all live births

After first trimester
weekly use: 1.7
<weekly use: 0
nonuser: 0.7

P = .69 compared with
all live births

Sherwood et a

1.36

1999

Ml Use: 9.7 -
Unexposed: 1.6

Cornelius et a

1.38

1995

Any second trimester
marijuana use

OR, 3.8 (95% CI, 1.2 to
14)

Hayes et al.”

1988

Stillbirth ---
MJ Use, irregular: 0

M1J Use, moderate: 0

MJ Use, heavy: 0

Unexposed: 3.8

Spontaneous abortions
all exposed groups: 6.7
Unexposed: 0

Hatch et al.*?

1986

MJ Use, <1 per month:
7.2

MJ Use, >1 per month:
9.8

Unexposed: 5.6

RR, 1.7 (95% CI, 1.1 to
2.6)

By race/ethnicity

White

MIJ Use, <1 per month:
7.1

MJ Use, >1 per
month:12.5
Unexposed: 4.9

OR (MJ Use, <1 per
month vs Unexposed),
1.3 (95% CI, 0.6 t0 2.9)
OR (MJ Use, >1 per
month vs Unexposed),
2.3 (95%CI, 1.3 t04.1)

Stratified by race/ethnicity
Adjusted for maternal age, race,
parity, education, marital status,
history of stillbirth, spontaneous
abortion, induced abortion,
cigarette smoking, and average
daily alcohol and caffeine intake
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SGA (<10™ percentile for sex and gestational
age), % Perinatal death, % Covariates included in
Author Year Unadjusted Adjusted Unadjusted Adjusted multivariable models

Nonwhite

MJ Use, <1 per month:
7.5

MJ Use, >1 per month:
6.0

Unexposed: 8.2

OR (MJ Use, <I per
month vs Unexposed):
NR

OR (MJ Use, >1 per
month vs Unexposed):
0.6 (95% CI, 0.2 to 1.6)

Gibson et al.*? 1983 --- --- --- No association with ---
cannabis use (P =.12)

BMI: Body Mass Index; CI: confidence interval; IP: inverse probability; NR: not reported; OR: odds ratio; P: p-value; PTB: preterm birth; RD: risk difference; RR: risk ratio; SD:
standard deviation; SEI: socioeconomic index; SGA: small for gestational age; SSRI: selective serotonin reuptake inhibitor
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Supplement Table 4. Secondary outcomes: Gestational age, low birthweight, and NICU admissions by cannabis use during
pregnancy compared to no use

Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
Koto et al. 2022  MlJUse:39.1  IP weighted --- - MJ Use: 15.0 IP weighted Maternal age, marital
(2.03) difference f, Unexposed: 9.8 RR, 1.13 (95% status, area of
Unexposed: 0.021 (95% RR, 1.58 (95% CI, (I, 1.00 to residence,
39.3 (1.78) CI, -0.049 to 1.43 to 1.75) 1.28) neighborhood SES,
Difference p,  0.090) parity, pre-pregnancy
0.27 (95% CI, weight status, pre-
0.20 to 0.33) existing

hypertension, pre-
existing diabetes,
pre-pregnancy
smoking, smoking
during pregnancy,
alcohol use during
pregnancy, substance
use (other than
cannabis) during
pregnancy, nausea
with or without
vomiting, depression,
and anxiety disorders

Oni et al. 2022 - - - OR, 3.6 (95%  --- NICU or SCN Maternal age,
CI, 3.0to 4.1); OR, 3.6 (95% smoking, Indigenous
P<.05 ClL,3.3t04.1); status, health
P<.05 insurance, antenatal
care attendance,
plurality of birth,
SES, pre-eclampsia,
hypertension

(gestational or
preexisting), diabetes
(gestational or
preexisting),
history of other
substance use
disorders
Bandolietal. 2021  --- - - - MJ Use alone: 8.9  MJ Use alone: Pre-pregnancy BMI,
RR, 1.5 (95% CI, RR, 1.2 (95% race and ethnicity,
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Author
Study name

Gestational Age, weeks

Mean (SD)

Low Birth Weight

%

NICU Admission
%

Year Unadjusted

Adjusted

Unadjusted

Adjusted Unadjusted

Adjusted

Covariates included
in multivariate
models

1.4 to 1.6)

MIJ Use + tobacco:
10.7

RR, 1.8 (95% CI,
1.7t0 1.9)
Unexosed: 6.0

Cl, 1.2 to
1.3)MJ Use +
tobacco: RR,
1.4 (95% CI,
1.3to0 1.5)

payer source,
anxiety, depression,
bipolar disorder,
preexisting
hypertension,
preexisting diabetes,
maternal age and
education, and
alcohol abuse. MJ
Use alone also
adjusted for nicotine
and substance-related
diagnoses

Sasso et al.

2021  MJ Use:
37.90 (3.18)
Unexposed:
38.18 (2.61)
P=.37

--- MJ Use: 36.7
Unexposed: 30.9
P=.28
OR, 1.30 (95% CI,
0.82 t0 2.04); P =
ns

OR, 1.11(95%

CI, 0.62 to
1.98); P=ns

Maternal age,
smoking, Indigenous
status, health
insurance, antenatal
care attendance,
plurality of birth,
SES, pre-eclampsia,
hypertension
(gestational or
preexisting), diabetes
(gestational or
preexisting),

history of other
substance use
disorders

Bailey et al.!

2020 ---

MJ Use: 38.1
3.1
Unexposed:
38.8(2.2)

P <.001

MJ Use: 20.9 -
Unexposed:

11.5

P <.001

OR, 1.82 (95%

CL NR)

MJ Use: 13.6

Unexposed: 9.4

P=.045

OR, 1.43 (95%

CL NR)

Groups matched on
delivery year,
delivery hospital,
maternal age, marital
status, race, parity,
insurance, pregnancy
smoking, alcohol use,
benzodiazepine use,
and opioid use

Gabrhelik et
al.?
MoBa

2020 ---

--- MJ Use, short-
term: 11.9
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Author
Study name

Year

Gestational Age, weeks

Mean (SD)

Low Birth Weight
%

NICU Admission
%

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

Covariates included
in multivariate
models

MJ Use, long-term:
8.1
Unexposed: 7.9

Klebanoff et
al?
LEAF

2020

MIJ Use: 37.0
3.1)®
Unexposed:
37.0 (3.3

MJ Use: 9.4 ---
Unexposed:
7.0

Lee et al.*

2020

MIJ Use: 38.3
(2.2)
Unexposed:
38.6 (2.2)
P=.55

MJ Use: 2.7
Unexposed: 21.4

OR, 1.41 (95%
CI, 0.58 to
3.39)

Significant
confounders
including PTB and
SGA

Wong et al.’

2020

OR,2.54 (95% -
CL 1.75 to
3.68)

Medical, behavioral,
demographic, and
neighborhood SES
factors

Corsi et al.®

2019

MJ Use: 19.3
Unexposed: 13.8

aRD, 5.50 (95%
CL, 5.04 to
5.97)

RR, 1.40 (95%
CI, 1.36 to
1.44)

Infant sex

Howard et al.”

2019

Median
(IQR)

Ml Use,
intake visit:
39.2 (383 to
40.1); P=.89
(vs CG)

MJ Use,
delivery: 39.0
(37.41039.4);
P =.06 (vs
CG)

Ml Use,
intake +
delivery: 39.0
(37.1vs
40.0); P=.01
(vs CG)



Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
Unexposed:
39.3(38.3 to
40.0)
Kharbandaet 2020  --- - MJ Use: 8.2 RR, 1.27 (95% --- --- Maternal race or
al.® Unexposed: CI, 0.86 to ethnicity, maternal
3.7 1.86) age, BMI, and
RR, 2.23 (95% smoking during
CI, 1.44 to pregnancy (assumed)
3.47)
Rodriguez et 2019  Mean (SE) - - - MIJ Use: 11.8 --= -
al.l! MJ Use: 38.7 Unexposed: 10.7
(0.23) P=.63
Unexposed:
39.1 (0.07)
P=.08
Straub etal.’> 2019  MJ Use: - MJ Use: 9.0 - - - -
38.66 (2.61) Unexposed:
Unexposed: 7.6
38.61 (2.69) P=.12
P=.17 Overall: OR,
1.42 (95% CI,
1.01 to 2.01)
Pre-term: OR,
1.20 (95% CI,
0.72 to 1.99)
Term: OR,
1.72 (95% CI,
1.10 to 2.69)
Coleman- 2018 - --- OR,2.4(95% OR,1.0(95% OR, 1.5 (95% CI, OR, 1.5 (95% Gestational age
Cowger et CLL0.8to7.1) CI,0.1t07.9) 0.6t03.6) CI, 0.6 to 3.6)
al.!4
Massey et al.’> 2018  Estimated = Y - - - -
effect
associated
with any MJ
use, 0.14
weeks (SE,
0.14; 95% CI,
-0.13 to 0.41)
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Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
Serino et al.'® 2018  MJ Use: - - - - - -
38.80 (1.50)
Unexposed:
39.20 (1.30)
P=ns
Dotters-Katz 2017  Median (IQR) --- - - - - -
etal.l” MJ Use: 30
BEAM Trial (28 to 31)
Unexposed:
29 (27 to 32)
P=41
Chabarria et 2016 - --- --- Birthweight -- -—- Age, parity, race, and
al.'$ <25th marital status
percentile:
OR, 1.09 (95%
Cl, 0.61 to
1.95)
Leemaqz et 2016 MJUse, <15 MDMJUse< --- - - - Maternal age, BMI,
al.1o® weeks: 39.4 15 wks vs SES, cigarette
SCOPE (2.6)° Unexposed), - smoking, country,
MJ Use, 0.3 (95% (I, - alcohol use, binge
continued at 0.6t00.1) alcohol consumption,
15 wks:38.6 MD (MJ Use illicit drug use, ethnic
3.1y cont. at 15 wks background, anxiety
Unexposed: Vs and depression scores
39.7 (1.9 Unexposed), - at 15 weeks’
1.1 (95% CI, - gestation, and infant
1.7 to -0.6) sex
Mark et al.?° 2016 MJUse: 383  --- M]J Use: 14.0 OR, 0.87 (95% MJ Use: 25.5 - Age, race, education,
3) Unexposed: CI, 0.30 to Unexposed: 13.8 cigarette smoking
Unexposed: 13.8 2.54) P=.14
38.9 (2.1) P=1.00
Conner etal.?! 2015 --- - MJ Use: 8.5 OR,13(95% MJUse: 1.3 OR, 1.6 (95% Smoking, other drug
Unexposed: CI, 0.91 to Unexposed: 0.7 CI, 0.7 t0 3.5) use, and African
5.1 1.8) RR, 2.0 (95% CI, American race
RR, 1.7 (95% 1.0 to 4.1)
Cl, 1.3t02.2)
Grewen et 2015  Mean (SE)? - - - - - -
al.? MJ Use: 40.0
(0.14)
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Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
Unexposed:
40.0 (0.14)
Warshak et 2015 MJUse: 373 - --- - MJ Use: 17.2 Overall: OR, Maternal age, race,
al.? 3.7 Unexposed: 12.5 1.37 (95% CL,  parity, BMI class, no
Unexposed: 1.12 to 1.66) prenatal care,
37.6 (3.4) Tobacco gestational age, and
P=.27 nonusers: OR presence of fetal
1.54 (95% CI, anomaly
1.14 to 2.07)
Tobacco users:
OR 1.29 (95%
CI, 0.96 to
1.73)
Bonello et 2014 - - OR, 543 (95% OR,4.31(95% SCN or NICU: SCN or NICU:  Maternal age, pre-
al.? CL 4.26 to CL 3.20 to OR,2.35(95%CI, OR,2.15(95% existing maternal
691);P< .05 5.82);P<.05 1.89t0 2.92); P < Cl, 1.67 to diabetes, pre-existing
.05 2.76); P < .05 maternal
hypertension,
pregnancy
complications (pre-
eclampsia,
gestational diabetes),
maternal smoking
status (yes/no),
remoteness of living
area, Index of
Relative Socio-
economic
Disadvantage,
maternal country of
birth, delivery
method, infant
gender and
fetal/neonatal death
Varner et 2014 MJ Use: 384  --- - - - Weighted Weighted to account
al 2530 (0.37) MJ Use: 16.9 for oversampling of
SCRN Unexposed: Unexposed: 9.5  preterm births and
38.8 (0.05) P=.12 non-Hispanic blacks
P=.277
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Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
Alhusen et 2013 - --- --- OR, 5.00 (95% --- --- Education, income,
al.?¢ CL 1.98 to marital status, and
12.65) substance use
Hayatbakhsh 2012  MJ Use: 38.1  --- OR,2.4(95%  OR:1.7(95%  MJ Use: 30.3 OR, 2.0 (95% Mother’s age, parity,
et al.?’ (2.8) CI,2.0t02.9) CI,1.3t02.2) Unexposed: 16.0 Cl,1.7t02.4) ethnicity, weight,
Unexposed: P <.001 same footnote cigarette smoking,
38.7 (2.6) OR, 2.3 (95% CI, alcohol consumption,
P <.001 1.9 to 2.7) and use of other
illicit drugs during
pregnancy
Gray et al.8 2010 - Median (IQR)  --- - - - Race, marital status,
Growing Up Meconium- and tobacco use
Healthy confirmed use:
Independent of
tobacco use
MJ Use: 39
(37.2t0 39.4)

Unexposed: 39
(38.7 t0 40.2)
P=.01

Among
tobacco-
positive
mothers

MJ Use: 39
(37.0 to 39.5)
Unexposed: 39
(38.0 to 40.0)
P=.17

self-report,
oral fluid, or

meconium-
confirmed use
Independent of
tobacco use
MJ Use: 39
(38.0 t0 40.0)
Unexposed: 39
(38.0 t0 40.1)
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Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
P=.69
Among
tobacco-
positive
mothers
MJ Use: 39
(38.0 to 40.0)
Unexposed:
38.4 (37.0 to
40.0)
P= .46
Schempf et 2008 - - OR, 1.94 (95% OR,0.93(0.55 --- - Other drug use
al.? CI, 1.23 to to 1.57)
3.06)
Burns etal3! 2006  --- - - - MJ Use: 8.0 OR, 2.0 (95% Maternal age,
Unexposed: 2.3 Cl, 1.7t02.5) smoking, other drug
P <.001 use, indigenous
status, private
insurance; birth
weight <10th
percentile
Bada et al.3? 2005  --- - MJ Use: 37.8 OR,1.21 (95% --- - Clinical site, and
MLS Unexposed: CI, 0.9 to legal and illegal drug
22.0 1.61) use (tobacco,
P=NR marijuana, alcohol,
cocaine, and
opiates)
Reichman et 2003 OR>, 0.06 - Model 1: OR,  --- - ORs: county of
al.%? (95% CI, NR); 1.03 (95% CI, residence and birth
P=.20 NR); P=ns year
Model 2: NR
Model 3: OR, Controlled in
1.05 (95% CI, Models
NR); P=ns All: social and
Later analysis: demographic
OR*, 1.04 characteristics,
(95% CI, NR); county of residence,
P=.59 and birth year
Model 1: +
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Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
behavioral risk
factors Model 2: +
prenatal services
received
Model 3: + timing of
prenatal care
initiation and medical
and obstetric risk
factors
Fergusson et 2002 --- --- --- - By MJ use in 1st - -—-
al.3 trimester
ALSPAC Weekly use: 6.6
< Weekly use: 6.3
Unexposed: 6.1
P=.95
By MJ use after 1st
trimester
Weekly use: 79
< Weekly use: 5.0
Unexposed: 6.1
P=.66
Quinlivan et 2002 --- Mean (SE) - - - - Gestational age and
al.» 37.9 (0.4) significant antenatal
38.2(0.2) co-factors
P=.57
Sherwood et 1999 MJUse:37.0 - --- - - - -
al.3¢ 4.9)
Unexposed:
39.2(3)
Berenson et 1996  --- - - OR,1.2(95%  --- OR, 5.0 (95% Maternal race,
al.}’ CI, 0.5 to 2.8) CI, 0.2to 1.4) smoking, and alcohol
use during pregnancy
Cornelius et 1995  MIJ use first trimester ~ Average daily = --- - - Covariates:
al.’8 associated use (any) joints did not gestational age, race,
with a associated predict LBW infant sex, maternal
reduction in with a age, maternal height,
gestational decrease in gravidity, pre-
age of 9 days  gestational age pregnancy weight,
per joint per of 7 days pregnancy weight
day gain, adequacy of
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Author
Study name Year

Gestational Age, weeks

Mean (SD)

Low Birth Weight

%

NICU Admission
%

Unadjusted

Adjusted

Unadjusted

Adjusted Unadjusted Adjusted

Covariates included
in multivariate
models

prenatal care,
maternal nutrition,
household structure,
social support,
depression,
teenager’s parent’s
education, school
status, alcohol use,
cocaine/crack, and
other illicit drug use
(controlled for
alcohol, tobacco, and
other drug use in the
corresponding time
period)

Shiono et al.?® 1995

MJ Use: 11.0
Unexposed:
7.7

P<.01

OR, 1.5 (95%
CL 1.2t01.9)

OR, 1.5 (95%
CI, 1.2 to 2.0)

Cigarette smoking

Kliegman et 1994
al.#0

MJ Use: 20.8
Unexposed:
5.5

OR,2.28 (95% -
CI,0.27 to
19.5)

Staff service, black
race, age <19yrs,
history of alcohol
use, history of
cocaine use, cocaine
toxicology, cigarette
use, no prenatal visit,
primiparous, history
of >1 preterm infant

Richardsonet 1989
al 4!

Mean (SE)

MJ Use, heavy
use 1Ist
trimester: 40.0
(0.21)

MJ Use, heavy
use 2"
trimester: 40.3
(0.34)
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Maternal age,
education, gravidity,
marital status, work
status, income, race,
weight gained during
pregnancy, maternal
height, use of
tobacco, alcohol and
other illicit drugs



Gestational Age, weeks Low Birth Weight NICU Admission Covariates included
Mean (SD) % % in multivariate
Study name Unadjusted Adjusted Unadjusted Adjusted Unadjusted models
MJ Use, heavy
use 31
trimester: 39.7
(0.36)
Unexposed:
39.8 (0.15)
P =ns for any
comparison
Hayes et al.* MIJ Use™: - - - - -
40.0 (2.3)
Unexposed:
39.2 (2.6)
P=ns
Hatch et al.*? MIJ Use, <1 - MIJ Use, <1 MIJ Use, >1 - Maternal age, race,
per month: per month: 3.2 per month vs parity, education,
40.2 (2.6) MJ Use, >1 unexposed marital status, history
MJ Use, >1 per month: 8.6  OR, 1.5 (95% of stillbirth,
per month: Unexposed: CIL, 0.8 to 2.8) spontaneous
39.8 (2.5) 4.0 abortion, induced
Unexposed: RR, 2.1 (95% abortion, cigarette
40.0 (2.3) CI, 1.3t03.4) smoking, and average

daily alcohol and
caffeine intake

Total amount  --- —
of marijuana

used during

pregnancy

was positively

correlated

with the

infant's

gestational

age (r=.10)

M]J use
associated
with
prolongation
of gestation
Step-wise
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Gestational Age, weeks Low Birth Weight NICU Admission Covariates included

Author Mean (SD) % % in multivariate
Study name Year Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted models
multiple
regression
R-square
change =
.006; B =.09;
P=.03
Gibsonetal®® 1983 - —- —- higher - -
incidence of
LBW with MJ
use 2+
times/wk (G2,
9.00 on 2 d.f.
after

controlling for
other effects; P
=.011)

No association
after excluding

PTBs (P =.26)
Greenland et 1982 --- - MJ Use: 8.6 No change in - - Other risk factors
al 46 Unexposed: association (e.g., income,
5.5 with smoking, alcohol use,
adjustment first physician visit),
and other
associations
Fried et al.¥’ 1980 Ml use, MJ use, heavy: --- - --- --- Based on average use
Ottawa heavy: 38.8 38.8 of marijuana across
(updated 1.77) MJ use, the pregnancy
cohort 4) MJ use, moderate: 40.2
moderate: MIJ use,
40.2 (1.83) irregular: 40.2
MJ use, Unexposed:
irregular: 40.2  39.6
(1.19) P=.01
Unexposed:
39.7 (1.67)
P=.01

Notes. * Converted from days using Google days to weeks
Abbreviations. ALSPAC: Avon Longitudinal Study of Parents and Children; BEAM: Beneficial Effects of Antenatal Magnesium Sulfate; BMI: body mass index; CI: confidence
interval; IP: inverse probability; IQR: interquartile range; LBW: low birth weight; LEAF: Lifestyle and Early Achievement in Families; MD: mean difference; MJ: marijuana; MJ
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Use: exposed group; MLS: Maternal Lifestyle Study; MoBa: The Norwegian Mother, Father and Child Cohort Study; NICU: Neonatal intensive care unit; NR: not reported; ns:
not significant; OR: odds ratio; P: p-value; PTB: pre-term birth; RD: risk difference; RR: risk ratio; SCOPE: Screening for Pregnancy Endpoints; SCN: special care nursery;
SCRN: Stillbirth Collaborative Research Network; SD: standard deviation; SE: standard error; SEI: Duncan Socioeconomic Index; SES: socioeconomic status; SGA: small for

gestational age.
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Supplement Table 5. Secondary outcomes: APGAR scores by cannabis use during pregnancy compared to no use

Author APGAR, 1 min Mean (SD) APGAR, 5 min Mean (SD) Covariates included in multivariate
Study Name Year Unadjusted Adjusted Unadjusted Adjusted models
Koto et al. 2022 --- --- M]J Use: 5.3 IP weighted RR, 1.46 Maternal age, marital status, area of
Unexposed: 3.5 (95% CI, 1.21 to 1.73) residence, neighborhood SES, parity, pre-
RR, 1.52 (95% CI, pregnancy weight status, pre-existing
1.29 to 1.78) hypertension, pre-existing diabetes, pre-
pregnancy smoking, smoking during
pregnancy, alcohol use during pregnancy,
substance use (other than cannabis)
during pregnancy, nausea with or without
vomiting, depression, and anxiety
disorders
Oni et al. 2022 - <7 - <7 Maternal age, smoking, Indigenous status,
OR, 1.0 (95% CI, OR, 1.5(95% CI, 1.1 to health insurance, antenatal care
0.8t0 1.2); P=ns 2.0); P<.05 attendance, plurality of birth, SES, pre-
eclampsia, hypertension (gestational or
preexisting), diabetes (gestational or
preexisting), history of other substance
use disorders
Sasso et al. 2021 - - MJ Use: 8.46 (1.26) - -
Unexposed: 8.78
(0.71)
P<.01
Bailey et al.! 2020 - MJ Use: 7.5 (1.8) - MIJ Use: 8.6 (1.4) Groups matched on delivery year,
Unexposed: 7.8 Unexposed: 8.8 (0.8) delivery hospital, maternal age, marital
(14 P=.004 status, race, parity, insurance, pregnancy
P=.03 smoking, alcohol use, benzodiazepine
use, and opioid use
Gabrhelik et 2020 M]J Use, short-term: 8.5 - M]J Use, short-term: --- ---
al.? (1.8) 9.3 (1.4)
MoBa MJ Use, long-term: 8.6 MJ Use, long-term:
(1.5) 9.4 (1.0)
Unexposed: 8.6 (1.3) Unexposed: 9.4 (1.0)
Wong et al.’ 2020 - - - <7:0R, 1.21 (95% CI, Medical, behavioral, demographic, and
0.84 to 1.74) neighborhood SES factors
<4:0R, 1.28 (95% CI,
0.77 to 2.14)
Corsi et al.’ 2019 - - MJ Use: 1.1 aRD, 0.24 (95% CI, 0.12 Infant sex

Unexposed: 0.9
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Author APGAR, 1 min Mean (SD) APGAR, 5 min Mean (SD) Covariates included in multivariate
Study Name Year Unadjusted Adjusted Unadjusted Adjusted models
RR, 1.28 (95% CI, 1.13 to
1.45)
Howard etal.” 2019 Median (IQR) - Median (IQR) - -
MJ Use, intake visit: 8 (8 MJ Use, intake visit:
to 9) 9(9t09)
P= .10 (vs CG) P= .71 (vs CG)
MJ Use, delivery: 8 (8 to MJ Use, delivery: 9
9) 9t09)
P= .06 (vs CG) P= .11 (vs CG)
MJ Use, intake + MJ Use, intake +
delivery: 8 (8 to 9) delivery: 9 (9t0 9)
P= .13 (vs CG) P= .25(vs CG)
Unexposed: 9 (8t0 9) Unexposed: 9 (910 9)
Rodriguez et 2019 - - %<7 - -
al.!! MJ Use: 2.4
Unexposed: 2.6
P>.99
Serino et al.'® 2018 - - MJ Use: 9.00 (0.30) - -
Unexposed: 9.00
(0.20)
P =ns
Chabarria et 2016 - - % < 7: no difference - -
al.'®
Mark et al.?° 2016 %<8 - %<8 - -
MJ Use: 17.7 MJ Use: 3.9
Unexposed: 14.4 Unexposed: 4.2
P=.59 P=1.00
Conner et al.?! 2015 - - % <T: OR, 1.2 (95% CI, 0.7 to Smoking, other drug use, and African
MJ Use: 1.9 2.3) American race
Unexposed: 1.4
RR, 1.4 (95% CI, 0.8
to 2.4)
Hayatbakhsh et 2012 - --- MJ Use: 9.1 (0.8) - Mother’s age, parity, ethnicity, weight,
al.?’ Unexposed: 9.1 (0.9) cigarette smoking, alcohol consumption,
and use of other illicit drugs during
pregnancy
Gray et al.?8 2010 - Median (IQR) - Median (IQR) Race, marital status, and tobacco use.
Growing Up Meconium- Meconium-confirmed use:
Healthy confirmed use: Independent of tobacco
Independent of use (Median [IQR])

tobacco use
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Author APGAR, 1 min Mean (SD) APGAR, 5 min Mean (SD) Covariates included in multivariate
Study Name Year Unadjusted Adjusted Unadjusted Adjusted models
MJ Use: 9 (NR) Unexposed: 9 (NR)
Unexposed: 9 (NR) P=.65
P=.23 Among tobacco-positive
Among tobacco- mothers (Median [IQR])
positive mothers MJ Use: 9 (NR)
MIJ Use: 9 (NR) Unexposed: 9 (NR)
Unexposed: 9 (8 to P=.19
9)
P=.13 self-report, oral fluid, or
meconium-confirmed use
self-report, oral Independent of tobacco
fluid, or use
meconium- MJ Use: 9 (NR)
confirmed use Unexposed: 9 (NR)
Independent of P=.50
tobacco use Among tobacco-positive
MIJ Use: 9 (NR) mothers
Unexposed: 9 (8 to MJ Use: 9 (NR)
9) Unexposed: 9 (NR)
P=.71 P=.44
Among tobacco-
positive mothers
MIJ Use: 9 (NR)
Unexposed: 9 (8 to
9)
P=.39
Burmns et al.3! 2006 - - % <7: - -
MJ Use: 3.1
Unexposed: 1.6
P <.001
Quinlivan et 2002 - median (IQR) - median (IQR) Gestational age and significant antenatal
al.®s M1 Use: 7.6 (7 to MIJ Use: 9 (8 to 9) co-factors
9) Unexposed: 9 (9 to 9)
Unexposed: 7.6 (7 P=.21
to 9)
P=.50
Sherwood et 1999 - - No difference --- ---
al.3®
Berenson et 1996 --- OR, 0.7 (95% CI, --- OR, 0.9 (95% CI, 0.3 to Maternal race, smoking, and alcohol use

al.¥’

0.3 to 1.6)
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Author APGAR, 1 min Mean (SD) APGAR, 5 min Mean (SD) Covariates included in multivariate
Study Name Year Unadjusted Adjusted Unadjusted Adjusted models
Gibson et al.* 1983 No association with score  --- - - -
<4
Greenland et 1982 - - %<7 No change in association Other risk factors
al. 46 MJ Use: 0 with adjustment (e.g., income, smoking, alcohol use, first

Unexposed: 5.5

physician visit), and other associations

Abbreviations: CI: confidence interval; IP: inverse probability; IQR: interquartile range; MJ: marijuana; MoBa: The Norwegian Mother, Father and Child Cohort Study; NR: not
reported; NS: not significant; OR: odds ratio; P: p-value; RD: risk difference; RR: risk ratio; SD: standard deviation; SE: standard error; SES: socioeconomic status.
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Supplement Figure 1. Unadjusted meta-analysis of cannabis use in pregnancy and preterm birth

Study Exposed Exposed Unexposed Unexposed

Study Design Events Total Events Total Preterm Birth OR 95% Cl Weight
Bada 2005 Prosp Cohort 315 815 1813 7812 2.08 [1.79; 242] 57%
Bailey 2020 Retro Cohort 96 531 54 531 ' 1.95 [1.36; 2.79] 4.1%
Bandoli 2021 Retro Cohort 1549 15321 13244 200672 1.59 [1.51; 1.68] 6.1%
Burns 2006 Retro Cohort 409 2172 24046 412731 } 3.75 [3.36; 4.18] 5.9%
Corsi 2019 Retro Cohort 1134 9427 39995 652190 2.09 [1.97; 2.23] 6.1%
Fergusson 2002 Prosp Cohort 12 250 546 11870 —IJl- 1.05 [0.58; 1.88] 2.6%
Fried 1980 Prosp Cohort 3 84 14 499 —l{— 1.28 [0.36; 4.56] 0.8%
Gabrhelik 2020 Prosp Cohort 22 272 528 10101 -- 1.60 [1.02; 2.49] 3.5%
Gibson 1983 Prosp Cohort 27 392 384 6909 : 3 1.26 [0.84; 1.88] 3.8%
Gray 2010 Prosp Cohort 3 20 1 66 +————— 1147 [1.12;117.34] 0.3%
Greenland 1982 Prosp Cohort 1 35 0 36 : 3.17 [0.13; 80.58] 0.1%
Hatch 1986 Prosp Cohort 30 367 175 3490 L 3 1.69 [1.13; 252] 3.8%
Hayes 1988 Prosp Cohort 0 30 1 26 : 0.28 [0.01; 7.14] 0.1%
Kharbanda 2019 Retro Cohort 20 283 169 3127 1.33 [0.82; 2.15] 3.2%
Klebanoff 2020 Prosp Cohort 41 114 80 229 i 1.05 [0.65; 1.67] 3.3%
Kliegman 1994 Prosp Cohort 9 21 35 268 |—a— 499 [1.96; 12.71] 1.4%
Koto 2022 Retro Cohort 289 3144 6188 103138 1.59 [1.40; 1.79] 5.8%
Lee 2020 Retro Cohort 5 30 47 313 —e— 1.13 [0.41; 3.10] 1.2%
Leemaqz 2016 Prosp Cohort 20 166 216 4144 |LI- 249 [1.53; 4.05] 3.2%
Lozano 2007 Prosp Cohort 0 52 67 876 4-——} 0.11 [0.01; 1.87] 0.2%
Luke 2019 Retro Cohort 433 5801 10082 237339 1.82 [1.65; 2.01] 5.9%
Mark 2016 Retro Cohort 9 51 14 117 T 1.58 [0.63; 3.92] 1.4%
Petrangelo 2019 Retro Cohort 9731 66925 889901 12511632 - 222 [217; 2271 6.2%
Quinlivan 2002 Prosp Cohort 11 62 59 363 i 1.11 [0.55; 2.26] 2.1%
Rodriguez 2019 Retro Cohort 14 211 60 995 i 1.11 [0.61; 2.02] 25%
Sasso 2021 Retro Cohort 33 151 39 192 i 1.10 [0.65; 1.85] 3.0%
Shiono 1995 Prosp Cohort 110 822 784 6648 1.16 [0.93; 1.43] 52%
Straub 2019 Retro Cohort 149 1268 522 4075 } 0.91 [0.75; 1.10] 5.4%
Tennes 1985 Prosp Cohort 0 31 35 498 —0——1— 0.21 [0.01; 3.46] 0.2%
Varner 2014 Case-Control 8 48 141 1562 —F— 2.02 [0.93; 439] 1.8%
Warshak 2015 Retro Cohort 83 361 1212 6107 H 1.21 [0.94; 1.55] 4.9%

|

I
Random effects model 109257 14188556 ¢ 1.62 [1.43; 1.83] 100.0%
Prediction interval — [0.94; 2.78]
Heterogeneity: 2= 93%, = 0.07,p <0.01 I f f !

0.01 0.1 1 10 100

Lower Risk of Preterm Birth  Higher Risk of Preterm Birth

Abbreviations: CI: confidence interval; OR: odds ratio
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Study

Bailey 2020
Fergusson 2002
Fried 1980
Gabrhelik 2020
Gray 2010
Grewen 2015
Hatch 1986
Hayatbakhsh 2012
Hayes 1988
Klebanoff 2020
Koto 2022

Lee 2020
Leemaqz 2016
Lozano 2007
Mark 2016
Quinlivan 2002
Richardson 1989
Rodriguez 2019
Sasso 2021
Serino 2018
Sherwood 1999
Straub 2019

Random effects model
Prediction interval

Study
Design

Retro Cohort
Prosp Cohort
Prosp Cohort
Prosp Cohort
Prosp Cohort
Prosp Cohort
Prosp Cohort
Retro Cohort
Prosp Cohort
Prosp Cohort
Retro Cohort
Retro Cohort
Prosp Cohort
Prosp Cohort
Retro Cohort
Prosp Cohort
Prosp Cohort
Retro Cohort
Retro Cohort
Prosp Cohort
Retro Cohort
Retro Cohort

Supplement Figure 2. Unadjusted meta-analysis of cannabis use in pregnancy and birth weight

Exposed Exposed Exposed Unexposed Unexposed Unexposed

Total

531
606
84
272
41
20
367
647
30
111
3144
30
217
52
50
62
174
211
151
36
31
1268

8135

Heterogeneity: 12 = 88%, t* = 9622.13,p < 0.01

Mean

2874
3304
3490
3432
3161
3407
3259
2940
3137
2698
3210
2963
3226
3307
3026
3068
3237
2966
3009
3100
2870
3194

SD

665
554
407
534
689
550
556
679
422
712
584
728
719
531
725
756
393
628
759
460
850
585

Total

531
11464
499
10101
45
20
3490
24227
25
223
103138
313
5296
876
120
363
210
995
192
48
252
4075

166503

Abbreviations: CI: confidence interval; MD: mean difference; SD: standard deviation

Mean SD Birth Weight (g)
3092 580 —
3430 536
3490 523 |-
3564 588 .
3417 504 ——
3583 528 —a——
3393 525 B
3319 674 B
3074 529 1
2820 796 —
3450 545 !
3140 647 — &
3410 580 S B
3261 507 }
3089 574 i
3113 705 i
3215 383 !
3108 517 =
3114 608 —
3350 500 —8—
3350 580 —a—
3296 610
|
-
| |
-500 0 500

Reduced Birth Weight Increased Birth Weight
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MD

95% Cl

-218.00 [-293.05;-142.95]
-126.00 [-171.19; -80.81]

0.00

[-98.39; 98.39]

-132.00 [-196.49; -67.51]
-256.00 [-513.22; 1.22]
-176.00 [-510.14; 158.14]
-134.00 [-193.49; -74.51]
-379.00 [-432.00; -326.00]

63.00

[-193.52; 319.52]

-122.00 [-290.70; 46.70]
-240.00 [-260.68;-219.32]
-177.00 [-447.19; 93.19]
-184.00 [-280.93; -87.07]

46.00

[-102.18; 194.18]

-63.00 [-288.68; 162.68]
-45.00 [-246.67; 156.67]

22.00

[-56.06; 100.06]

-142.00 [-232.62; -51.38]
-105.83 [-254.36; 42.70]
-250.00 [-456.37; -43.63]
-480.00 [-787.67;-172.33]
-102.00 [-139.25; -64.75]

-141.62 [-192.04; -91.19]

[-353.15; 69.92]

Weight

6.0%
6.5%
5.5%
6.2%
2.5%
1.7%
6.3%
6.4%
2.5%
3.9%
6.8%
2.3%
5.5%
4.3%
2.9%
3.3%
5.9%
5.6%
4.3%
3.2%
1.9%
6.6%

100.0%



Study

Corsi 2019
Dotters-Katz 2017
Fergusson 2002
Hayes 1988
Howard 2019
Luke 2019
Petrangelo 2019
Rodriguez 2019
Sasso 2021
Sherwood 1999
Varner 2014
Warshak 2015

Random effects model

Prediction interval

Study
Design

Retro Cohort
Retro Cohort
Prosp Cohort
Prosp Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Case-Control
Retro Cohort

Heterogeneity: 1% = 44%, t* = 0.04, p = 0.05

Exposed Exposed Unexposed Unexposed

Events

58
5
1
0

10

Abbreviations: CI: confidence interval; OR: odds ratio

Total

9427
135
158

30
490
5801
66925
211
151
31
48
361

83768

Events

2500
92
78

1
18
632

Total

652190
1732
11143
26

Perinatal Mortality

1683
237339
12511632
995
192
252

1562
6107

13424853

I**(}Tnt%Tl

01 0512 10

Higher Risk of Perinatal Mortality

Lower Risk of Perinatal Mortality
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Supplement Figure 3. Unadjusted meta-analysis of cannabis use in pregnancy and perinatal mortality

OR 95% ClI

1.61
0.69
0.90
0.28
1.93

[1.24; 2.09]
[0.27; 1.72]
[0.12; 6.54]
[0.01; 7.14]
[0.88; 4.20]
2.01 [1.40; 2.89]
226 [2.12; 2.42]
3.19 [0.89;11.39]
1.28 [0.31; 5.20]
6.64 [1.41;31.21]
2.14 [0.12; 37.97]
1.52 [0.87; 2.65]

1.84 [1.47; 2.29]
[1.10; 3.07]

Weight

21.7%
4.9%
1.2%
0.5%
6.4%

17.0%

30.4%
2.7%
2.3%
1.9%
0.6%

10.4%

100.0%



Study

Bandoli 2021
Bruno 2021

Burns 2006

Corsi 2019
Dotters-Katz 2017
Gabrhelik 2020
Hatch 1986
Hayatbakhsh 2012
Kharbanda 2019
Koto 2022

Lee 2020

Leemaqz 2016
Luke 2019
Rodriguez 2019
Sasso 2021

Straub 2019
Varner 2014
Warshak 2015

Random effects model

Prediction interval

Study
Design

Retro Cohort
Prosp Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Prosp Cohort
Prosp Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Prosp Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Retro Cohort
Case-Control
Retro Cohort

Heterogeneity: 12 = 95%, 1% = 0.08, p < 0.01

Exposed Exposed Unexposed Unexposed
Events

2169
30
638
1712
4
5
31
151
53
503
6
35
587
54
32
188
4
67

Total

15321
136
2172
9427
135
272
357
541
279
3144

30
181
5801
211
151
1268
48
361

39835

Events

22565
812
39429
60360
41
218
192
2433
290
7838
46
598
15463
170
11
384
116
648

Abbreviations: CI: confidence interval; OR: odds ratio; SGA: small for gestational age

Total

262385
9027
412731
652190
1732
10101
3424
21723
3090
103138
313
4526
237339
995
192
4075
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