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Abstract

Background: Cannabis use during preg-
nancy is increasing, but the contribution
of cannabis legalization to these trends
is unclear. We sought to determine
whether health service utilization
related to cannabis use during preg-
nancy increased after the legalization of
nonmedical cannabis in October 2018 in
Ontario, Canada.

Methods: In this population-based,
repeated cross-sectional study, we evalu-
ated changes in the number of pregnant
people who received acute care (emer-
gency department visit or admission to
hospital) between January 2015 and
July 2021 among all people eligible for
the province’s public health coverage.
We used segmented regression to com-
pare changes in the quarterly rate of
pregnant people with acute care related
to cannabis use (primary outcome) with
the quarterly rates of acute care for men-
tal health conditions or for noncannabis

substance use (control conditions). We
identified risk factors associated with
acute care for cannabis use and the risk
of adverse neonatal outcomes using
multivariable logistic regression models.

Results: The mean quarterly rate of acute
care for cannabis use during pregnancy
increased from 11.0 per 100000 preg-
nancies before legalization to 20.0 per
100000 pregnancies after legalization
(incidence rate ratio [IRR] 1.82, 95%
confidence interval [CI] 1.44-2.31), while
acute care for mental health conditions
decreased (IRR 0.86, 95% Cl 0.78-0.95)
and acute care for noncannabis sub-
stance use did not change (IRR 1.03,
95% Cl 0.91-1.17). Legalization was not
associated with an immediate change,
but the quarterly change in rates of
pregnancies with acute care for canna-
bis use increased by 1.13 (95% CI 0.46-
1.79) per 100000 pregnancies after
legalization. Pregnant people with acute

care for cannabis use had greater odds
of having received acute care for hyper-
emesis gravidarum during their preg-
nancy than those without acute care for
cannabis use (30.9% v. 2.5%, adjusted
odds ratio [OR] 9.73, 95% Cl 8.01-11.82).
Pregnancies with acute care for canna-
bis use had greater odds of newborns
being born preterm (16.9% v. 7.2%,
adjusted OR 1.93, 95% Cl 1.45-2.56) and
of requiring care in the neonatal inten-
sive care unit (31.5% v. 13.0%, adjusted
OR 1.94 95% CI 1.54-2.44) than those
without acute care for cannabis use.

Interpretation: The rate of acute care
related to cannabis use during preg-
nancy almost doubled after legalization
of nonmedical cannabis, although abso-
lute increases were small. These find-
ings highlight the need to consider
interventions to reduce cannabis use
during pregnancy in jurisdictions pursu-
ing legalization.

Cannabis use during pregnancy is becoming more common in
North America, with self-reported use increasing from 3.4% to
7.0% between 2003 and 2017 in the United States and from 1.2%
to 1.8% in Ontario, Canada, between 2012 and 2017.%2 Accumu-
lating evidence suggests that cannabis use during pregnancy is
associated with adverse perinatal and neonatal outcomes,
including stillbirth, preterm birth and neonatal morbidity and
mortality.>* Evidence also increasingly supports associations
between cannabis use during pregnancy and neurologic and

developmental disorders later in childhood, including autism
spectrum disorder.®

On Oct. 17, 2018, Canada became the second country, after
Uruguay, to legalize recreational or nonmedical cannabis
nationally for adult use.® Cannabis legalization may lead to fur-
ther increases in cannabis use during pregnancy. Only a few
small, survey-based studies with inconsistent results have
explored this concern. One study from British Columbia, Can-
ada, included 819 participants and found an insignificant
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increase in self-reported cannabis use during pregnancy after
legalization.” Another single-centre study from Ontario, which
included 149 pregnancies, found no significant change in the
proportion of pregnancies that tested positive for cannabis via
urine drug screen in the first year after legalization.® Findings
from the US are mixed; a study found higher odds of cannabis
use in states where it is legal than in states in which use is
illegal,® but another found that increases over time in cannabis
use during pregnancy did not differ by the state’s legal status.®®
Although literature suggests that pregnant people commonly
use cannabis during pregnancy to alleviate symptoms of morn-
ing sickness, the risk factors that are associated with heavy
cannabis use or cannabis use disorders during pregnancy are
poorly understood.1t-13

We aimed to evaluate population-level changes in the fre-
quency of pregnant people requiring acute hospital care (emer-
gency department [ED] visit or admission to hospital) related to
cannabis use before and after the legalization of nonmedical
cannabis in Ontario. We also sought to identify risk factors for
acute care for cannabis use during pregnancy and to evaluate
the association between acute care for cannabis use and adverse
neonatal health outcomes.

Methods

Study design, participants and data sources

We conducted a repeated cross-sectional population-level study
in Ontario, Canada, using routinely collected health administra-
tive data for all people eligible for the province’s government-
funded health insurance, the Ontario Health Insurance Plan
(OHIP). Ontario had a population of 14.3 million in 2018. We
used previously published methods to identify all pregnancies in
Ontario (including live births, stillbirths, miscarriages or induced
abortions) that ended between January 2015 and June 2021,
along with the estimated date of conception.** We excluded
pregnancies from people younger than 10 years or older than
55 years at their estimated date of conception and those who
were ineligible for OHIP on or during the 2 years before their
estimated date of conception.1*

We obtained individual characteristics (age of the pregnant
person, rural residence, neighbourhood income quintile), pre-
pregnancy health (outpatient visits, ED visits, admissions to hos-
pital, presence of chronic conditions), pregnancy outcomes and
neonatal outcomes from 7 individual-level databases. Databases
were linked using unique coded identifiers and analyzed at ICES
(see Appendix 1A, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.230045/tab-related-content for details).’® These data sets
capture all ED visits and admissions to hospital in Ontario
(including the associated diagnostic codes) and pregnancy and
neonatal outcomes for more than 98% of births.*

Exposure

We considered exposure to start in October 2018 when non-
medical cannabis was legalized nationally and became available
for purchase (see Appendix 1B for details about cannabis policy
in Ontario and Canada).

Outcomes

The primary outcome was receiving acute care (either an ED
visit or admission to hospital) related to cannabis use (including
cannabis derivatives) during pregnancy. We identified acute
care visits as related to cannabis when International Classifica-
tion of Diseases, 10th Revision (ICD-10) codes T40.7 (poisonings by
cannabis, including derivatives) or F12.X (mental and behav-
ioural disorders due to use of cannabinoids) were the main or
contributing reason for the visit. We also used codes for cannabis
use from the 9th and 10th revisions of the ICD Clinical Modifica-
tion (ICD-9 and ICD-10-CM) to identify hospital admissions for
adult mental health services through the Ontario Mental Health
Reporting System (OMHRS). These codes are part of the Canad-
ian Institute for Health Information indicator for hospital stays
for harm caused by substance use.® We could not include out-
patient visits for cannabis use during pregnancy (including triage
visits to labour and delivery units that did not result in hospital
admissions) as OHIP outpatient diagnostic codes do not include
cannabis specifically.

Importantly, 18 months after the legalization of nonmedical
cannabis, the World Health Organization declared the global
COVID-19 pandemic. To account for pandemic influences on
mental health and health care use, we used control outcomes of
acute care visits for mental health disorders (e.g., anxiety,
depression, schizophrenia, bipolar disorder) and for non-
cannabis substance use (e.g., opioids, alcohol, cocaine) during
pregnancy, using the codes described in Appendix 1C.*"

We examined low birth weight (severely small for gestational
age, < 5th percentile), preterm birth (< 37 weeks’ gestational age)
and receiving care in a neonatal intensive care unit (NICU) within
the first 28 days of life as adverse neonatal outcomes of preg-
nancy (Appendix 1C).1%81% These 3 outcomes are routinely used
measures of severe neonatal morbidity.

Statistical analysis

We calculated the quarterly rate of the primary and control out-
comes before legalization (January 2015 through Septem-
ber 2018) and after legalization (October 2018 through June
2021). We used quasi-Poisson models to generate crude inci-
dence rate ratios (IRRs) per 100000 pregnant people, with 95%
confidence intervals (Cls). We then used an interrupted time
series approach with segmented regression analysis to assess
the immediate and gradual changes in rates after legalization.
For the primary outcome, we evaluated changes in the quarterly
rate of acute care visits for cannabis use per 100000 pregnant
people. For the control outcomes, we evaluated the quarterly
rate of acute care for cannabis use per 100 pregnant people
receiving acute care for a mental health disorder and per
100 pregnant people receiving acute care for substance use
(including cannabis). We included indicators representing the
4 seasons to account for seasonal variation, and all analyses
included first-order autocorrelation. When visualizing quarterly
trends, we presented deseasonalized rates, with the season fixed
in spring. We expressed the immediate and gradual changes after
legalization as absolute rate changes with 95% Cls. In April 2019,
the OMHRS database replaced ICD-9-CM codes with ICD-10-CM
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codes. Since ICD-10-CM includes additional codes for cannabis
use (e.g., cannabis-induced psychosis), we ran a sensitivity analy-
sis excluding pregnancies identified solely from using ICD-10-CM
codes in OMHRS from the interrupted time series.

We compared baseline characteristics between pregnant
people with and without acute care for cannabis use using stan-
dardized differences. We then conducted multivariable logistic
regression analyses to identify predictors of receipt of acute care
for cannabis use during pregnancy. We included each patient
only once in the analysis, as we randomly selected 1 pregnancy
per patient. For logistic regression analyses, we classified preg-
nancies as occurring before or after legalization based on when
the pregnancy began (we also completed a sensitivity analysis
with classification based on when the pregnancy ended). We
evaluated the association between pregnant people receiving
acute care for hyperemesis gravidarum and receiving acute care
for cannabis use. We included an interaction term between acute
care for hyperemesis gravidarum and cannabis legalization.
Finally, we reported neonatal outcomes for pregnancies with and
without acute care for cannabis use and compared outcomes
using multivariable logistic regression. We adjusted for individual
characteristics (age of the pregnant person, rural residence,
neighbourhood income quintile), chronic conditions present
before pregnancy (asthma, diabetes, hypertension), mental
health and substance use before pregnancy (outpatient and
acute care visits) and acute care for mental health or substance
use during pregnancy. All data were complete except for rural
residence and neighbourhood income quintile (< 0.2% missing).
We added a missing category for these variables and included
these people in all analyses. We completed all statistical analyses
using SAS Enterprise Guide 7.1 (SAS Institute).

Ethics approval

The use of the data in this project was authorized under section
45 of Ontario’s Personal Health Information Protection Act and did
not require review by a Research Ethics Board.

Results

Between January 2015 and June 2021, 1097 294 pregnancies
occurred in Ontario. We included 980398 pregnancies from
691242 unique individuals, after excluding 116896 (10.6%) preg-
nancies for data quality issues or for not meeting OHIP eligibility
requirements (Figure 1). Of these 691242 pregnant patients, 533
(0.08%) had at least 1 pregnancy with an acute care visit for can-
nabis use (7 pregnant people had 2 pregnancies with an acute
care visit for cannabis use). Compared with pregnant people with-
out an acute care visit for cannabis use, those with an acute care
visit for cannabis use were younger (mean age 24.4 v. 30.4 yr) and
more likely to live in the lowest income quintile (40.3% v. 21.9%)
and in a rural setting (17.4% v. 9.3%) (Table 1). Pregnant people
with acute care for cannabis use were much more likely than
people without acute care for cannabis use to have acute care
visits for substance use (22.1% v. 1.0%), acute care visits for a
mental health condition (36.2% v. 3.3%) and outpatient mental
health visits (67.0% v. 28.4%) in the 2 years before conception.

Our study included 540 pregnancies with acute care for canna-
bis use. Most acute care events were ED visits (n = 390, 72.2%).
The most common reasons for an acute care event were harmful
cannabis use (n = 311, 57.6%), followed by cannabis dependence
or withdrawal (n = 116, 21.5%) and acute cannabis intoxication
(n =69, 12.8%); Appendix 1E, eTable 1 shows detailed diagnostic
codes and types of visits. The mean gestational age at the time of
the first acute care visit for cannabis use during pregnancy was
12.2 (standard deviation [SD] 11.7) weeks, and 20.7% of pregnant
people who attended the ED for cannabis use had their first visit
after 20 weeks’ gestation. Most pregnancies (n = 377, 69.8%)
ended in a live birth, with 6 (1.1%) ending in a stillbirth, 42 (7.8%)
ending in a spontaneous abortion and 81 (15.0%) ending in an
induced abortion.

Changes after legalization

The mean quarterly rate of acute care visits for cannabis use dur-
ing pregnancy increased by 82% (IRR 1.82, 95% Cl 1.44-2.31),
from 11.0 per 100000 pregnancies before legalization to 20.0 per
100000 pregnancies after legalization. In contrast, the mean quar-
terly rate of acute care visits for mental health conditions during
pregnancy decreased by 14% (IRR 0.86, 95% Cl| 0.78-0.95) from
189.1 per 100000 pregnancies before legalization to 162.8 visits
per 100000 pregnancies after legalization. The mean quarterly
rate of acute care visits for noncannabis substance use did not
differ by legalization period (Table 2).

Pregnancies in Ontario
from Jan. 1, 2015, to

June 30,2021
n=1097 294

I Excluded n=116 896

« Died before recorded end of
pregnancy, biological male sex at
birth or age at conception <10 yr
or> 55yr n=889

« Implausible gestation length n=62

« Non-Ontario resident at
conception n =827

« Not eligible for OHIP at conception
or not continuously eligible for OHIP
during 2 years before conception
n=115118

Included pregnancies
n=980398

Pregnancies with
acute care related
to cannabis use
n =540

Pregnancies without
acute care related
to cannabis use
n=979 858

Figure 1: Flow diagram showing cohort creation and exclusions.
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Table 1: Characteristics of pregnant people and pregnancies with and without acute care for cannabis use between January

2015 and July 2021 in Ontario, Canada

No. (%)*
Acute care visit No acute care visit Standardized
Characteristic for cannabis for cannabis difference
No. of pregnant people 533 690709
Age at conception, yr, mean + SD 24.4+5.8 30.4 (5.9) 1.04
Age at conception, yr
10-18 79 (14.8) 16 666 (2.4) 0.45
19-24 221 (41.5) 94 835 (13.7) 0.65
25-34 206 (38.6) 411 696 (59.6) 0.43
=235 27(5.1) 167512 (24.3) 0.56
Rurality
Urban 438 (82.2) 625 476 (90.6) 0.25
Rural 93 (17.4) 64087 (9.3) 0.24
Neighbourhood income quintile
1 (lowest) 215 (40.3) 151404 (21.9) 0.41
2 108 (20.3) 141004 (20.4) 0.00
3 92 (17.3) 144 675 (20.9) 0.09
4 65 (12.2) 138971 (20.1) 0.22
5 (highest) 49 (9.2) 113 166 (16.4) 0.22
Acute care visits for substance use in 2 years before conception
Any 118(22.1) 6839 (1.0) 0.70
Alcohol 41 (7.7) 3947 (0.6) 0.36
Opioids 17 (3.2) 715 (0.1) 0.24
Cannabis 33(6.2) 573(0.1) 0.36
Other 54 (10.1) 2230 (0.3) 0.45
Unspecified 16 (3.0) 361(0.1) 0.24
Acute care visits for mental health in the 2 years before conception
Any 193 (36.2) 22735 (3.3) 0.91
Mood disorder 84 (15.8) 7607 (1.1) 0.55
Anxiety disorder 109 (20.5) 14465 (2.1) 0.61
Schizophrenia or psychosis 40 (7.5) 1024 (0.1) 0.39
Deliberate self harm 53(9.9) 3837 (0.6) 0.43
Other 51 (9.6) 2592 (0.4) 0.43
Outpatient visits for mental health and addiction in the 2 years before conception
Any 357 (67.0) 196 072 (28.4) 0.84
Family physician 327 (61.4) 188 036 (27.2) 0.73
Psychiatrist 182 (34.1) 34982 (5.1) 0.79
Chronic health conditions before pregnancy
Diabetes 18 (3.4) 15 147 (2.2) 0.07
Asthma 156 (29.3) 121923 (17.7) 0.28
Hypertension 13(2.4) 17761 (2.6) 0.01
No. of pregnancies 540 979 858
Pregnancy outcome
Live birth 377 (69.8) 737341 (75.2) 0.12
Stillbirth 6(1.1) 4012 (0.4) 0.08
Spontaneous abortion 42 (7.8) 77286 (7.9) 0.00
Induced abortion 81(15.0) 106 358 (10.9) 0.12
Threatened abortion 34 (6.3) 54 861 (5.6) 0.03
Estimated gestational age at first acute care visit for cannabis use, wk, mean + SD 12.2+11.7 NA
Estimated gestational age at first acute care visit for cannabis use
First trimester 361 (66.9)
Second trimester 92 (17.0)
Third trimester 87(16.1)

Note: NA = not applicable, SD = standard deviation.
*Unless indicated otherwise.
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Table 2: Changes in the rate of acute care for cannabis use and control conditions during pregnancy before and after the

legalization of nonmedical cannabis in Ontario, Canada

Before legalization*

Mean quarterly rate
per 100000
Condition No. of pregnancies pregnancies
Cannabis use 299 11.0
Noncannabis 1231 41.4
substance use
Any mental health 4575 189.1

condition

Note: CI = confidence interval.
*Total of 678 353 pregnancies before legalization and 302 045 pregnancies after legalization.

Interrupted time series analyses of acute care for cannabis
use during pregnancy per 100 000 pregnancies and per 100 preg-
nancies with acute care for mental health or for substance use
are shown in Figure 2. We observed a nonsignificant trend of
increasing quarterly rates of acute care visits for cannabis use
per 100000 pregnancies before legalization (0.28, 95% CI -0.07 to
0.63). Legalization was not associated with an immediate change
but was significantly associated with a subsequent quarterly
increase of 1.13 (95% CI 0.46 to 1.79) pregnancies with acute care
for cannabis use per 100000 pregnancies. We observed the same
pattern for quarterly rates of pregnancies with acute care for
cannabis per 100 pregnancies with acute care for mental health
conditions or for substance use (see Appendix 1E, eTable 2 for
the model coefficients).

Sensitivity analysis

During the study period, 15 of the 540 pregnancies with acute
care for cannabis use (2.8%) were identified solely by a hospital
admission recorded in the OMHRS database using a newly intro-
duced ICD-10-CM code. When we excluded these 15 pregnancies
from our interrupted time series analyses, we did not observe
any important differences in our results (Appendix 1, eTable 3).

Factors associated with acute care for cannabis use
during pregnancy

Table 3 shows the results of the a univariable and multivariable
logistic regression evaluating predictors of acute care for can-
nabis use during pregnancy. After adjustment, patients younger
than 35 years, those living in rural settings and those living in
neighbourhoods of the lowest income quintile had higher odds
of acute care for cannabis use during pregnancy. In addition,
patients who received acute care for any substance use or
schizophrenia before pregnancy, or who accessed outpatient
mental health services before pregnancy had higher odds of
acute care for cannabis use during pregnancy. Patients who
received acute care for cannabis use during pregnancy also had
higher odds of acute care for hyperemesis gravidarum during
pregnancy (n = 167, 30.9%; adjusted odds ratio [OR] 9.73, 95%
Cl18.01-11.82) than patients without acute care for cannabis use

After legalization*

Mean quarterly rate
per 100000
pregnancies

Incidence rate

No. of pregnancies ratio (95% Cl)

241 20.0 1.82 (1.44-2.31)
575 428 1.03 (0.91-1.17)
1880 162.8 0.86 (0.78-0.95)

(n=24060, 2.5%). For the 170 patients with both acute care for
hyperemesis gravidarum and cannabis use, the first episode of
hyperemesis gravidarum occurred before the first episode of
cannabis use in 84 (50.3%) pregnancies and during the same
acute care event in 48 (28.7%) pregnancies. The association
between acute care for hyperemesis gravidarum and acute care
for cannabis use was larger after legalization (adjusted
OR 12.28, 95% CI 9.28-16.24) than before legalization (adjusted
OR 8.00, 95% Cl 6.13-10.44, P\ erscion = 0.027). Table 3 shows the
model coefficients without interaction terms, and Appendix 1E,
eTable 4 shows the model coefficients, including interaction
terms. We did not observe any important differences in results
of the sensitivity analysis in which we classified legalization
period based on pregnancy end date instead of start date
(Appendix 1E, eTable 5).

Neonatal outcomes for pregnancies with acute care for
cannabis use

Having a pregnancy with acute care for cannabis use was associ-
ated with higher rates of adverse neonatal outcomes, compared
with pregnancies without acute care for cannabis use, including
birth before 37 weeks’ gestational age (16.9% v. 7.2%, adjusted
OR 1.93, 95% Cl 1.45-2.56), birth weight at or below the bottom
5th percentile after adjustment for gestational age (12.1% v.
4.4%, adjusted OR 2.24, 95% CI 1.62-3.11) and admission to the
NICU during the first 28 days of life (31.5% v. 13.0%, adjusted OR
1.94, 95% Cl 1.54-2.44) (Table 4).

Interpretation

The legalization of nonmedical cannabis was associated with an
82% increase in the rate of acute care related to cannabis use
during pregnancy in Ontario, although the absolute increase was
small (11.0 to 20.0 visits per 100000 pregnancies per quarter). In
contrast, after legalization, we saw no change in acute care visits
for noncannabis substance use and a decreased rate of acute
care visits related to mental health during pregnancy. The rate of
acute care visits for cannabis use during pregnancy increased
gradually over time after legalization, consistent with increases
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Figure 2: Quarterly time series showing observed and predicted rates of acute care for cannabis use during pregnancy per (A) 100000 overall pregnancies,
(B) per 100 pregnancies with acute care for a mental health disorder and (C) per 100 pregnancies with acute care for substance use. The dashed line divides
the before and after legalization periods. Note: Cl = confidence interval.
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Table 3: Association between legalization of nonmedical cannabis, demographic factors and previous health service use,

with acute care for cannabis use during pregnancy

Variable

Cannabis legalization period

Acute care for cannabis use during pregnancy

Unadjusted model, OR (95% Cl)

Adjusted model*, OR (95% CI)

Before Ref. Ref.

After 1.77 (1.50-2.11) 1.76 (1.48-2.10)
Maternal age, yr

10-18 29.52 (19.06-45.7) 9.55 (6.05-15.08)

19-24 14.43 (9.67-21.51) 6.89 (4.59-10.36)

25-34 3.11 (2.08-4.64) 2.62 (1.75-3.93)

=35 Ref. Ref.

Income quintile

Q1 (lowest) 3.27 (2.40-4.47) 2.10 (1.53-2.88)
Q2 1.77 (1.26-2.48) 1.40(0.99-1.98)
Q3 1.47 (1.04-2.07) 1.35(0.95-1.92)
Q4 1.08 (0.74-1.56) 1.09 (0.75-1.58)
Q5 (highest) Ref. Ref.
Rurality
Urban Ref. Ref.
Rural 2.07 (1.66-2.59) 1.56 (1.24-1.97)

Acute care for hyperemesis gravidarum
No acute care
Acute care

Substance use disorder before pregnancy

Ref.
18.08 (15.04-21.74)

Ref.
9.73(8.01-11.82)

None Ref. Ref.
Alcohol 14.49 (10.52-19.95) 2.12 (1.48-3.05)
Opioids 31.06 (19.06-50.6) 2.37(1.32-4.27)
Cannabis 79.09 (55.09-113.55) 5.15 (3.33-7.97)
Other 34.79 (26.18-46.24) 2.77 (1.89-4.04)
Mental health disorder before pregnancy
None Ref. Ref.
Anxiety 11.99 (9.71-14.81) 1.28 (0.97-1.68)
Depression 16.90 (13.37-21.35) 1.31(0.96-1.77)
Schizophrenia 55.52 (39.99-77.07) 4.74 (3.12-7.22)
Self-harm 19.79 (14.88-26.33) 1.34(0.94-1.91)
Other 28.08 (20.99-37.57) 1.45(1.00-2.11)
Prepregnancy mental health service use
None Ref. Ref.

Family medicine

Psychiatry

4.25 (3.57-5.06)
9.73 (8.14-11.65)

1.97 (1.62-2.40)
2.33(1.83-2.95)

yoieasay

Note: Cl = confidence interval, OR = odds ratio, Ref. = reference.
*Adjusted for cannabis legalization, maternal age, neighbourhood income quintile, rurality, hyperemesis gravidarum, prepregnancy acute care for substance use and mental health
conditions, and prepregnancy outpatient mental health visits to family physician or psychiatrist.

in cannabis use and ED visits for cannabis use in the general We observed several clinically relevant risk factors for
population in Ontario.°22 Further research is required to under-  receiving acute care for cannabis use during pregnancy. Con-
stand how other markers of cannabis use during pregnancy have  sistent with a previous study evaluating any cannabis use dur-
changed after legalization. ing pregnancy, we found that younger age and living in rural or
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Table 4: Neonatal outcomes for live births from pregnancies receiving and not receiving acute care for cannabis use

No. (%) of live births*

Acute care for
cannabis use
Outcome n=356
Preterm birth (< 37 weeks’ gestational age) 60 (16.9)
Severely small-for-gestational age (< 5th 43 (12.1)
percentile)
NICU in first 28 days of life 112 (31.5)

Note: CI = confidence interval, NICU = neonatal intensive care unit, OR = odds ratio.
*Live birth pregnancies with valid offspring identifiers.

No acute care for

cannabis use Unadjusted model, Adjusted modelf,

n=723039 OR (95% Cl) OR (95% Cl)

52234 (7.2) 2.61(1.98-3.44) 1.93 (1.45-2.56)
31478 (4.4) 3.02 (2.19-4.15) 2.24 (1.62-3.11)
94 338 (13.0) 3.06 (2.45-3.83) 1.94 (1.54-2.44)

tAdjusted for maternal age, neighbourhood income quintile, rurality, prepregnancy acute care for substance use and mental health conditions, prepregnancy outpatient mental
health visits to family physician or psychiatrist), prepregnancy chronic conditions (diabetes, hypertension, asthma), and acute care for mental health and substance use conditions

during pregnancy.

low-income settings were risk factors for hospital-based care
for cannabis use during pregnancy.? We also observed that pre-
pregnancy mental health conditions and substance use were
important predictors of acute care for cannabis use during
pregnancy. We observed a large, positive association between
severe hyperemesis gravidarum during pregnancy and requir-
ing acute care for cannabis use, which has become even greater
since legalization. For most pregnancies, care for hyperemesis
gravidarum occurred before acute care for cannabis use, sug-
gesting that some patients may be using cannabis in response
to morning sickness. These findings align with those of previous
qualitative research highlighting that some pregnant people
use cannabis to alleviate nausea and vomiting, and suggest
that legalization may have reduced the perceived risk of canna-
bis use during pregnancy.’** Further research on the motiva-
tion for cannabis use during pregnancy and how this may have
changed after legalization is indicated.

Pregnant people who received acute care for cannabis use
were at higher risk of adverse neonatal outcomes — preterm
birth, low birth weight and admission to the NICU — compared
with pregnant people who did not receive acute care for canna-
bis use. Therefore, patients with acute care for cannabis use dur-
ing pregnancy may benefit from high-risk obstetrical care.
Because of our study design, we could not attribute causation,
and the possibility of unmeasured confounding remains.
Although further research is indicated, these findings are consist-
ent with increasing evidence of negative impacts of cannabis use
during pregnancy on child health.>*?* The Society of Obstetri-
cians and Gynecologists of Canada and the American College of
Obstetricians and Gynecologists recommend avoiding cannabis
use during pregnancy and universal screening for cannabis use
during pregnancy.?>? Our findings highlight the importance of
universal screening and suggest that pregnant people with a
history of substance use, mental health conditions or severe
morning sickness may benefit from repeated screening and
counselling during pregnancy, without stigma.

Our findings should caution policy-makers in jurisdictions con-
sidering legalizing nonmedical cannabis that cannabis use during
pregnancy may increase after legalization, with implications for

the health of pregnant people and children. At the same time,
the increase in acute care related to cannabis use was small —
an increase of 9 acute visits per 100000 pregnancies — and fur-
ther research is indicated to quantify changes in cannabis use
after legalization. Although the Government of Canada requires
plain packaging on cannabis products with health warning
labels, warnings specifically against use during pregnancy or
breastfeeding occur on about one-eighth of packages.?” Further
research investigating the effect of such health warnings and
whether to require pregnancy warnings for all packaging is indi-
cated. The cannabis market in Ontario has expanded rapidly
since legalization, with growing numbers of stores and new
products (e.g., vapes, edibles, concentrates) coming to market
in January 2020.202%2% Data from California and Colorado have
found that greater numbers of cannabis stores were associated
with increased cannabis use and cannabis-related hospital
admissions during pregnancy.’®3! Therefore, it will be import-
ant to monitor trends in Canada as the retail market continues
to expand.

Limitations

Part of the observed increase in acute care visits related to can-
nabis during pregnancy could be from a greater willingness of
pregnant people to disclose cannabis use to health care provid-
ers after legalization. However, given the severe nature of care
in our study (ED visits and admissions to hospital for cannabis
use), substantial changes in willingness to self report are
unlikely. In addition, the effects of reporting bias would be
expected to occur immediately after legalization, and cannabis
visits in our study increased gradually over time. The codes
used to identify pregnancies with acute care for cannabis have
been used in previous publications but have not been validated
with chart reviews.?® Stressors associated with the COVID-19
pandemic and related public health restrictions, which over-
lapped with much of the postlegalization period, may have
increased cannabis use.3 Although our analysis found larger
increases in acute care for cannabis use during pregnancy than
for use of other substances or mental health conditions, further
monitoring over time is needed. In many Ontario hospitals,
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pregnant patients with acute health concerns after 20 weeks’
gestation bypass the ED and go straight to triage at labour and
delivery, which are coded as outpatient visits. Consequently,
our findings underestimate the prevalence of acute care related
to cannabis use during pregnancy; this is supported by the find-
ing that only 20.7% of the ED visits for cannabis use occurred
after 20 weeks’ gestation.

Conclusion

We observed that the rate of pregnancies complicated by acute
care for cannabis use almost doubled after legalization of
nonmedical cannabis in Canada, although the absolute
increase was small. Over the same period, pregnancies
complicated by acute care for other substance use or mental
health conditions remained the same or decreased. We
observed a strong association between hyperemesis
gravidarum and acute care for cannabis use. Our findings
highlight the potential need for education on cannabis-related
harms for pregnant people and their care providers, and for
policy interventions aimed at reducing use.
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