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A B S T R A C T   

Cannabis use in the United States has been steadily increasing. Much more is known about cannabis users in 
states where recreational cannabis is legal, compared to states yet to legalize. Further, there is little information 
known about reasons for cannabis use during critical maternal and child health periods. To address this gap, we 
examined cannabis use among New Hampshire women during the preconception, prenatal, and postpartum 
periods, and explored reasons for use. We analyzed data from the 2016–2017 Pregnancy Risk Assessment 
Monitoring System (PRAMS) in the Spring of 2020. For women delivering a live-born infant, PRAMS collects 
behavior and experience data before, during, and after pregnancy. Using data from New Hampshire, we esti
mated the weighted prevalence of self-reported cannabis use during the preconception, prenatal, and postpartum 
periods, and reasons for use during each period. Of the 1147 women included in the analysis, 16.8% (unweighted 
n = 186) reported preconception cannabis use, 5.5% (unweighted n = 68) reported prenatal cannabis use, and 
6.6% (unweighted n = 73) reported postpartum cannabis use. About one-fifth (20.3%) of women who reported 
cannabis use reported use during all three periods. The top reason for cannabis use during preconception and 
postpartum was for stress or anxiety relief (64.88% and 73.06, respectively), and during the prenatal period was 
for its’ antiemetic properties (84.1%). Our findings support that women’s healthcare providers should screen 
patients for cannabis use, addressing underlying reasons (e.g., mental health issues, nausea/vomiting) for use as 
part of the screening process.   

1. Introduction 

There is no known safe level of cannabis use during preconception, 
pregnancy, or lactation (American College of Obstetricians and Gyne
cologists Committee on Obstetric Practice, 2017). Cannabis use during 
the preconception, prenatal, or postpartum period (or any combination 
thereof) may bring with it a unique set of adverse health outcomes. The 
female reproductive system is influenced by the endocannabinoid sys
tem, meaning that repeated cannabis exposure during the preconception 
period may interfere with normal ovulation and menstrual cycles 
(Walker et al., 2019). As the main psychoactive component of cannabis, 
Δ-9-tetrahydrocannabinol (THC), readily crosses the placenta, there are 
likely adverse effects of in-utero exposure (Volkow et al., 2017). Indeed, 
there is evidence to support adverse birth outcomes associated with 
prenatal cannabis use, such as low birth weight (National Academies of 
Sciences, Engineering, and Medicine, 2017). Additionally, there is 
heightened risk of impaired child neurodevelopment associated with in- 

utero cannabis exposure or exposure via breast milk (American College 
of Obstetricians and Gynecologists Committee on Obstetric Practice, 
2017; Ryan et al., 2018; Reece-Stremtan and Marinelli, 2015). A com
bination of insufficiency of evidence and the potential for adverse health 
effects of exposure have led the American College of Obstetricians and 
Gynecologists (ACOG) and the American Academy of Pediatrics to 
recommend women abstain from cannabis use during pregnancy 
(American College of Obstetricians and Gynecologists Committee on 
Obstetric Practice, 2017; Ryan et al., 2018). Limited research suggest 
postpartum cannabis use may be harmful to infants, especially among 
breastfeeding dyads, as THC is detectable in breast milk for up to 6 days 
after use (Bertrand et al., 2018). As a result, both the Academy for 
Breastfeeding Medicine and ACOG recommend that women abstain 
from cannabis use while breastfeeding (American College of Obstetri
cians and Gynecologists Committee on Obstetric Practice, 2017; Reece- 
Stremtan and Marinelli, 2015). Postpartum cannabis use may also bring 
heightened risk for accidental child ingestion of cannabis containing 
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products as infants become mobile. 
Despite these recommendations, cannabis use prevalence in the 

United States (US) has been steadily increasing over the past several 
years (Brown et al., 2017; Young-Wolff et al., 2017; Volkow et al., 2019). 
Data from the National Survey on Drug Use and Health estimate that 
about 13.7% of non-pregnant women of reproductive age used cannabis 
in 2018 (McCance-Katz, 2017). Prenatal cannabis use prevalence esti
mates in the US have more than doubled from 3.4% in 2002 to 7.0% in 
2016 (Volkow et al., 2019). A recent analysis of the 2017 PRAMS 
Marijuana Supplement, which included data from 8 states, found that 
9.8% of women self-reported cannabis use before pregnancy, 4.2% 
during pregnancy, and 5.5% after pregnancy (Ko et al., 2020). Given the 
risks of adverse health outcomes associated with cannabis use, increases 
in cannabis use during these critical maternal and child health periods 
raise concern. 

Increased cannabis use during critical maternal and child health 
periods can be attributed to both decreased risk perceptions associated 
with cannabis use and increasing social acceptance of the drug (Jar
lenski et al., 2017; McGinty et al., 2017; Passey et al., 2014). This is 
supported by a recent study that found approximately 70% of pregnant 
women perceived slight or no risk of harm from using cannabis once or 
twice per week (Ko et al., 2015). Prior studies have demonstrated that 
women who experience nausea and vomiting in pregnancy are more 
likely to use cannabis, compared to those without (Young-Wolff et al., 
2019a; Roberson et al., 2014). Among prenatal cannabis users, cannabis 
dependency may be an important driver of use, as data from a national 
survey found that of pregnant women who used cannabis in the past 
year, 18.1% met criteria for abuse, dependence, or both (Ko et al., 
2015). More broadly, cannabis users have reported mental health issues, 
including stress, anxiety, and depression as a reasons for use (Hyman 
and Sinha, 2009). What remains unknown is if motives for cannabis use 
differ across the preconception, prenatal, and postpartum periods. 

Increases in cannabis use at the national level make perinatal 
cannabis use a pressing public health issue, regardless of legality of 
cannabis at a state level. Yet, much more is known about perinatal 
cannabis users in states where recreational cannabis is legal (Akhigbe 
et al., 2018; Crume et al., 2018; Gnofam et al., 2019; Metz et al., 2019; 
Siega-Riz et al., 2020; Skelton et al., 2020; Young-Wolff et al., 2020, 
2018, 2019a, 2019b), compared to those states yet to legalize (Ko et al., 
2020). It is important to understand maternal cannabis use prevalence 
and associated reasons for use for women, including women who reside 
in states yet to legalize. Moreover, few studies have examined under
lying reasons for cannabis use among women (Young-Wolff et al., 2018; 
Chang et al., 2019; Latuskie et al., 2019). Therefore, to address this 
evidence gap, we aimed to examine self-reported cannabis use among 
women before, during, and after pregnancy and explore reasons for use 
in New Hampshire, a state where recreational cannabis was illegal at the 
time of data collection. 

2. Methods 

To assess cannabis use before, during and after pregnancy in New 
Hampshire, we used data from the 2016 and 2017 Pregnancy Risk 
Assessment Monitoring System (PRAMS), a population-based surveil
lance system of the Centers for Diseases Control and Prevention (CDC) 
(Shulman et al., 2018). Participating PRAMS states randomly survey 
mothers annually via mail or telephone between 2 and 6 months post
partum about maternal behavior and experience before, during, and 
after pregnancy (Shulman et al., 2018). PRAMS data are weighted to 
account for the complex sample design, as well as non-response and non- 
coverage (Shulman et al., 2018). For analysis, we combined New 
Hampshire data from 2016 and 2017, the two most recent years for 
which data are available. To maximize data availability, we did not 
exclude any respondents. At the time of PRAMS data collection in 2016 
and 2017, recreational cannabis was illegal and medicinal cannabis was 
legal in New Hampshire. 

In 2016 and 2017, New Hampshire PRAMS asked women about 
“marijuana or hash use in any form” in any of the following time periods: 
preconception (12 months prior to becoming pregnant); prenatal (dur
ing their most recent pregnancy); or postpartum (since their new baby 
was born). Women who reported cannabis use during any period were 
also asked, “Why did you use marijuana products?” and provided with 
specified response options that were not mutually exclusive. These 
included: to relieve nausea; to relieve vomiting; to relieve stress or 
anxiety; to relieve symptoms of a chronic condition; to relieve pain; for 
fun or to relax; and other, with an option to write in a response. 

We performed data analysis in the spring of 2020. First, we used 
descriptive statistics to estimate weighted prevalence estimates of self- 
reported cannabis use, examining cannabis use by maternal socio
demographic characteristics. There was a low level of missingness for 
our outcome of interest; in the preconception, prenatal, and postpartum 
periods, there were 7, 15, and 18 women who were missing data in the 
corresponding period, respectively. We included women in analyses for 
each period in which they had self-reported cannabis use data. We used 
Pearson χ2 tests to examine differences in perinatal cannabis use by 
these sociodemographic characteristics, setting a significance level of 
alpha = 0.05. The results of the χ2 comparisons for each group are 
presented as p-values in Tables 1 and 2. Next, we examined reasons for 
use for each time period, calculating weighted proportions. We used 
Stata 14.1 (StataCorp) for all analyses. The CDC Institutional Review 
Board (IRB) approved this secondary data analysis; the Johns Hopkins 
Bloomberg School of Public Health IRB determined this research 
exempt. 

3. Results 

The final unweighted analytic cohort included 1147 women, which 
included 954 women who did not report any cannabis use. Due to a 
minimal amount of missing data, the final sample size for each period 
varied: 1140 women were included in the preconception sample, 1132 
in the prenatal analyses, and 1129 in the postpartum sample. The total 
population size represented for each time period was 23,766 women in 
the preconception period, 23,563 women in the preconception period, 
and 23,532 women in the postpartum period. A total of 17.11% (un
weighted n = 193) women reported any cannabis use. Of the entire 
sample, 16.8% (unweighted n = 186) used cannabis in the preconcep
tion period, 5.5% (unweighted n = 68) in the prenatal period, and 6.6% 
(unweighted n = 73) in the postpartum period (Table 1). Non-married 
status, younger maternal age (<35y), lower annual household income 
(<$40,000), lower level of maternal education, and health insurance 
status were all significantly associated with higher prevalence of 
maternal cannabis use during each period (p < 0.01). Cigarette smoking 
during the corresponding time period was significantly associated with 
preconception and prenatal cannabis use only (p < 0.01). About one- 
fifth (20.3%, unweighted n = 44) of women who reported any 
cannabis use reported using during all three periods. Of preconception 
cannabis users, 66.3% (unweighted n = 121) reported cessation of 
cannabis use during pregnancy, while 33.7% (unweighted n = 65) re
ported continuing cannabis use while pregnant. Very few women (1.0%, 
unweighted n = 2) reported cannabis use during pregnancy only. 

The top reason for cannabis use during preconception and post
partum was for stress or anxiety relief (65% and 73%, respectively; 
Table 2). During pregnancy, the most common reason was as an anti
emetic (84.1%). Approximately 11.5% of women reported additional 
reasons for cannabis use via the write in option, which included: to in
crease appetite, as a sleep aid, and to help with pain, depression, and 
post-traumatic stress disorder. Using cannabis to relieve nausea was 
significantly associated with higher prevalence of use in the prenatal 
and postpartum periods (p < 0.01). Use of cannabis to relieve nausea 
was more commonly reported by women during the prenatal period 
(84.08%). Using cannabis for fun or to relax was significantly associated 
with lower self-reported use in the prenatal period only (p < 0.01) 
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(Table 2). 

4. Discussion 

In this cross-sectional study of maternal cannabis use in New 
Hampshire, we found the highest prevalence of cannabis use in the 
preconception period; fewer women reported cannabis use in the pre
natal and postpartum periods. The top reason for cannabis use before 
and after pregnancy was for stress or anxiety relief. During pregnancy, 
women most frequently reported use of cannabis to help alleviate nausea 
or vomiting. This study is one of only a few to examine underlying 
reasons for cannabis use during critical maternal and child health 
periods. 

Estimates of preconception use in this study were higher than other 

studies using self-reported data. We found that 16.8% of women re
ported cannabis use prior to pregnancy in New Hampshire ─ a slightly 
higher prevalence than a recent study that estimated preconception 
cannabis use to be 14.73% using 2016 PRAMS data from four states 
(Skelton et al., 2020). In comparison to a recently published study using 
2016 PRAMS data from 5 states (not including New Hampshire), we 
found nearly doubled estimates of preconception use; 8% versus 16%, 
respectively (Short et al., 2020). The higher prevalence of preconception 
use found in this study may be due to the inclusion of data from a single 
state, as compared to multiple states. It may also be due to the fact that 
New Hampshire border states have legalized recreational cannabis, 
making it more geographically accessible for residents. 

Prenatal cannabis rates in this study (5.5%) were lower than the 
national average of 7.0% in 2016, which was estimated using data from 

Table 1 
Sample characteristics of PRAMS women in New Hampshire by self-reported cannabis use, 2016–2017a.  

Maternal characteristic Total (N = 1147) Preconception user (n = 186) Prenatal user (n = 68) Postpartum user (n = 73)  

n(%) n(%) p-valueb n(%) p-valueb n (%) p-valueb 

Married 805 (68.7) 67 (35.75)  <0.001 20 (31.78)  <0.001 32 (45.14)  <0.001 
Age (y)    <0.001   0.01   <0.001 
≤17 3 (0.6) 1 (1.14)  0 (0.00)  0 (0.00)  
18–24 183 (16.0) 62 (30.29)  27 (35.87)  27 (39.48)  
25–34 744 (65.0) 106 (57.14)  36 (53.59)  40 (50.01)  
≥35 217 (18.4) 17 (11.44)  5 (10.55)  6 (10.51)  

Income c    <0.001   <0.001   <0.001 
<$40,000 381 (34.9) 115 (64.12)  54 (82.16)  45 (65.31)  
≥$40,000 728 (65.1) 65 (35.88)  11 (17.84)  25 (34.70)  

Race    0.03   <0.001   0.39 
White 1030 (89.1) 172 (95.32)  65 (98.96)  67 (93.92)  
Black 20 (1.8) 1 (0.11)  1 (0.35)  1 (0.29)  
Other race 87 (9.1) 10 (4.57)  2 (0.69)  3 (5.80)  

Ethnicity    0.43   0.004   0.89 
Hispanic 35 (2.7) 5 (1.57)  1 (0.35)  1(3.07)  
Non-Hispanic 1107 (97.3) 179 (98.43)  67 (99.65)  71 (96.93)  

Education    <0.001   <0.001   <0.001 
<high school 45 (5.0) 18 (9.51)  9 (12.98)  5 (4.32)  
Completed high school 193 (20.1) 60 (40.3)  28 (51.91)  25 (46.25)  
Some college 319 (26.5) 57 (25.1)  23 (23.87)  29 (31.72)  
≥4-year college 586 (48.4) 50 (3.79)  8 (11.24)  14 (17.70)  

WIC participation 933 (82.3) 120 (66.21)  <0.001 34 (42.71)  <0.001 48 (68.55)  0.013 
Health insuranced    <0.001   <0.001   <0.001 

Public 136 (12.3) 44 (18.49)  (37.74)  22 (24.90)  
Private/military 908 (78.9) 107 (61.00)  (42.38)  36 (47.88)  
No insurance 93 (8.9) 35 (20.51)  (19.88)  15 (27.22)  

Ever breastfed 1035 (92.5) 153 (87.45)  0.03 48 (78.68)  <0.001 58 (84.2)  0.02 
Still breastfeeding 682 (68.3) 76 (52.95)  0.001 18 (43.88)  0.002 26 (53.99)  0.03 
Cigarette smokinge  101 (52.84)  <0.001 38 (55.50)  <0.001 38 (55.50)  0.02 

WIC: Special Supplemental Nutrition Program for Women, Infants, and Children. 
a Raw n with weighted percentages 
b p-values presented are for χ2 comparisons of each group with the total sample. 
c Annual household income. 
d Public insurance included Medicaid, CHIP, or other government health insurance. Private insurance included TRICARE or other military insurance, private health 

insurance, health insurance through parents, and health insurance through the health care exchange. No insurance included women who reported no insurance or 
Indian Health Service only. 

e reflects cigarette smoking during corresponding period. 

Table 2 
Self-reported reasons for cannabis use by PRAMS women in New Hampshire in 2016 and 2017 (n = 193)a.  

Reasons for use Percent (Number)  
Total (n = 193) Preconception (n = 186) Prenatal (n = 68) Postpartum (n = 73)  
n % n % p-valueb n % p-valueb n % p-valueb 

To relieve stress or anxiety 123 (61.75) 119 (64.88)  0.46 53 (78.32)  0.18 54 (73.06)  0.07 
For fun or to relax 90 (48.92) 87 (50.02)  0.57 17 (28.90)  0.001 31 (44.82)  0.21 
To relieve nausea 67 (32.42) 63 (33.34)  0.27 54 (84.08)  <0.001 40 (56.51)  <0.001 
To relieve vomiting 47 (9.77) 43 (19.75)  0.22 40 (56.75)  <0.001 25 (28.11)  0.563 
To relieve symptoms of a chronic condition 19 (7.34) 19 (7.88)  0.57 9 (10.02)  0.59 10 (11.35)  0.30 
Other 32 (11.47) 30 (11.07)  0.31 19 (15.58)  0.4768 13 (8.44)  0.40  

a Raw n with weighted proportions. 
b p-values presented are for χ2 comparisons of each group with the total sample. 
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the National Survey on Drug Abuse and Health (Volkow et al., 2019). 
However, in comparison to a recently published article by Ko et al (Ko 
et al., 2020) that uses data from the 2017 PRAMS Marijuana Supplement 
from 8 states, we found approximately a 1.3% higher prevalence esti
mate of prenatal cannabis use. Although there was a low prevalence of 
prenatal cannabis use, approximately 33.7% of women who used prior 
to pregnancy reported continued use during pregnancy. On this note, it 
is important to state that we are unable to get at cannabis dependency, 
which is a point of future research in this population. In keeping with 
clinical recommendations, healthcare providers ─ even in states where 
recreational cannabis is not yet legal ─ should ask women about 
cannabis use before, and during pregnancy, and encourage women who 
are contemplating pregnancy, currently pregnant, or breastfeeding to 
discontinue cannabis use (American College of Obstetricians and Gy
necologists Committee on Obstetric Practice, 2017; Reece-Stremtan and 
Marinelli, 2015). Additionally, healthcare providers could offer coun
seling and other evidence-based resources to encourage cessation 
(American College of Obstetricians and Gynecologists Committee on 
Obstetric Practice, 2017; Reece-Stremtan and Marinelli, 2015). 

Among postpartum women, about 6.6.% reported using cannabis, in 
alignment with prior prenatal cannabis use estimates from PRAMS, 
ranging from 5.0 to 5.5% (Crume et al., 2018; Ko et al., 2018). In this 
study, cannabis use rates after birth did not rise to preconception levels, 
indicating that women may be quitting, rather than simply abstaining 
from cannabis during pregnancy. However, longitudinal research is 
needed to examine cannabis use during the transition from pre- 
conception to pregnancy and then into the postpartum period. More
over, most women reporting postpartum cannabis use (84.2%) in our 
sample ever breastfed their infant. 

In this study, we found a majority of women who reported prenatal 
cannabis use reported using the drug as an antiemetic, with 84.08% and 
56.75% of women reporting use of the drug to relieve nausea and 
vomiting, respectively. A recent rapid review of women’s perceptions of 
prenatal cannabis use concluded that women perceived a lack of 
communication regarding cannabis use from providers as an indication 
that outcomes of in-utero cannabis exposure were insignificant (Weis
beck et al., 2020). Thus, thorough communication about potential 
adverse health effects of prenatal cannabis use may be key in reducing 
prevalence during this critical period. Additionally, prenatal care pro
viders should also screen for nausea and vomiting during pregnancy, 
proactively offering safe alternatives to cannabis. Future research 
should examine best practices for healthcare providers in screening for, 
and communicating with patients regarding cannabis. 

We also found that the most frequently reported reason for cannabis 
use before and after pregnancy was maternal stress and anxiety. This is 
consistent with previous studies that have identified maternal stress and 
anxiety as a driver for cannabis use (Chang et al., 2019; Latuskie et al., 
2019). Further, this finding is also stable with the broader field of 
cannabis, where stress and anxiety are primary motives for cannabis use 
in the general population (Hyman and Sinha, 2009). Interventions to 
reduce stress and anxiety during these periods, such as mindfulness, 
prenatal yoga, or postpartum support groups and referral to appropriate 
mental health professionals, may be helpful in reducing cannabis use 
among women. Future research should examine effective strategies to 
address women’s mental health issues, including stress, anxiety, and 
depression, among all women of childbearing age as a potential pre
ventive measure to stop uptake of cannabis use. Concentrating cannabis 
preventive efforts on women’s mental health during the preconception 
period may prove effective in not only reducing initial uptake of 
cannabis to cope with mental health issues, but it may also reduce fetal 
and child exposure to cannabis for women continuing to use during 
pregnancy and after birth. State-level women’s health organizations 
should ensure that women’s health care providers and community 
partners are equipped to answer cannabis-related questions and remain 
up-to-date on emerging evidence on risks of cannabis use on maternal 
and child health outcomes. 

New Hampshire legalized medical cannabis in 2013 and decrimi
nalized cannabis in 2017. In February 2020, the New Hampshire House 
of Representatives passed HB 1648, but was defeated in the Senate. The 
bill would have legalized possession and limited cultivation of cannabis 
for adults 21 and over, but not have allowed for retail sales (Walker 
et al., 2019). It is possible that the legislature may revisit this issue in the 
next few years. Given that recreational cannabis legalization in other 
states has been associated with increased cannabis use among women 
during critical periods, such as during pregnancy and postpartum (Na
tional Academies of Sciences, Engineering, and Medicine, 2017; Volkow 
et al., 2017), it is important for New Hampshire policymakers to ensure 
any future cannabis legislation includes provisions to safeguard 
maternal and child health. 

4.1. Limitations 

This study has limitations. The PRAMS data collection methods rely 
on retrospective recall and self-report. Self-reported cannabis use is 
under-reported compared to biological measures (e.g., urine screening, 
umbilical cord sampling), even in states where recreational cannabis is 
legal (Young-Wolff et al., 2017; Metz et al., 2019). These, in combina
tion with fear of punitive action and social desirability bias indicate that 
the prevalence estimates presented in this paper are likely conservative. 

5. Conclusions 
In a state where recreational cannabis is illegal, we found that almost 

one-sixth of women reported using cannabis prior to pregnancy. How
ever, fewer women reported use in pregnancy and postpartum. The most 
commonly cited reason for use during pregnancy was as an antiemetic. 
Our findings underscore the importance of women’s healthcare pro
viders as vital partners in addressing cannabis use before, during, and 
after pregnancy through non-punitive education about the risks associ
ated with contemporary use. Although additional research is needed on 
the maternal and child health effects of cannabis exposure, there is 
currently no safe level of cannabis use for pregnant or breastfeeding 
women ─ a point of consideration for policymakers when proposing 
legalization. Given that recreational cannabis legislation is likely 
imminent in the state, New Hampshire policymakers should consider 
provisions to safeguard women and young children, such as strict 
regulation of cannabis containing products and providing cessation re
sources that include evidence-based stress and anxiety reduction in
terventions for women who are contemplating pregnancy or currently 
pregnant. 

Funding sources 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

Financial Disclosure 

The authors have no financial relationships relevant to this article to 
disclose. 

CRediT authorship contribution statement 

Kara R. Skelton: Conceptualization, Methodology, Software, 
Writing - original draft. Amelie A. Hecht: . Sara E. Benjamin-Neelon: 
Supervision, Conceptualization. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

K.R. Skelton et al.                                                                                                                                                                                                                              



Preventive Medicine Reports 20 (2020) 101262

5

Acknowledgements 

We thank all PRAMS study participants and members of the PRAMS 
Working Group: Alabama—Tammie Yelldell, MPH; Alaska—Kathy 
Perham-Hester, MS, MPH; Arizona – Enid Quintana-Torres, MPH; 
Arkansas— Letitia de Graft-Johnson, DrPH, MHSA; Colorado—Ashley 
Juhl, MSPH; Connecticut—Jennifer Morin, MPH; Delaware—George 
Yocher, MS; Florida—Tara Hylton, MPH; Georgia—Florence A. Kanu, 
PhD, MPH; Hawaii—Matt Shim, PhD, MPH; Illinois— Julie Doetsch, 
MA; Indiana – Brittany Reynolds, MPH; Iowa—Jennifer Pham; Ken
tucky—Tracey D. Jewell, MPH; Louisiana—Rosaria Trichilo, MPH; 
Maine—Tom Patenaude, MPH; Maryland—Laurie Kettinger, MS; Mas
sachusetts—Hafsatou Diop, MD, MPH; Michigan—Peterson Haak; Min
nesota—Mira Grice Sheff, PhD, MS; Mississippi—Brenda Hughes, MPPA; 
Missouri—Venkata Garikapaty, PhD; Montana—Emily Healy, MS; 
Nebraska—Jessica Seberger; New Hampshire—David J. Laflamme, PhD, 
MPH; New Jersey—Sharon Smith Cooley, MPH; New Mexico—Sarah 
Schrock, MPH; New York State—Anne Radigan; New York City— Lauren 
Birnie, MPH; North Carolina—Kathleen Jones-Vessey, MS; North 
Dakota— Grace Njau, MPH; Oklahoma—Ayesha Lampkins, MPH, CHES; 
Oregon— Cate Wilcox, MPH; Pennsylvania—Sara Thuma, MPH; Puerto 
Rico – Wanda Hernandez, MPH; Rhode Island—Karine Tolentino Mon
teiro, MPH; South Carolina— Harley T. Davis, PhD, MPSH; South Dakota 
– Maggie Minett; Texas—Tanya Guthrie, PhD; Tennessee—Ransom 
Wyse, MPH, CPH; Utah—Nicole Stone, MPH; Vermont—Peggy Brozi
cevic; Virginia—Kenesha Smith, PhD, MSPH; Washington—Linda Loh
definck; West Virginia—Melissa Baker, MA; Wisconsin—Fiona Weeks, 
MSPH; Wyoming—Lorie Chesnut, PhD. We also thank the following 
persons with funding or employment by the Centers for Disease Control 
and Prevention: Gary Stuart; Brian Morrow, MA; Leslie Harrison, MPH; 
and members of the PRAMS Team, Women’s Health and Fertility 
Branch, Division of Reproductive Health. 

References 

Akhigbe, J., Ebbadi, V., Huynh, K., et al. 2018. The public health implications of the 
legalization of recreational cannabis. Ontario Public Heatlh Association. 

American College, of Obstetricians and Gynecologists Committee on Obstetric Practice, 
2017. Committee opinion No. 722: Marijuana use during pregnancy and lactation. 
Obstet. Gynecol. 130 (4), e205. 

Bertrand, K.A., Hanan, N.J., Honerkamp-Smith, G., Best, B.M., Chambers, C.D., 2018. 
Marijuana use by breastfeeding mothers and cannabinoid concentrations in breast 
milk. Pediatrics 142 (3), e20181076. https://doi.org/10.1542/peds.2018-1076. 

Brown, Q.L., Sarvet, A.L., Shmulewitz, D., Martins, S.S., Wall, M.M., Hasin, D.S., 2017. 
Trends in marijuana use among pregnant and nonpregnant reproductive-aged 
women, 2002-2014. JAMA 317 (2), 207. https://doi.org/10.1001/ 
jama.2016.17383. 

Chang, J.C., Tarr, J.A., Holland, C.L., De Genna, N.M., Richardson, G.A., Rodriguez, K.L., 
Sheeder, J., Kraemer, K.L., Day, N.L., Rubio, D., Jarlenski, M., Arnold, R.M., 2019. 
Beliefs and attitudes regarding prenatal marijuana use: Perspectives of pregnant 
women who report use. Drug Alcohol Depend. 196, 14–20. https://doi.org/10.1016/ 
j.drugalcdep.2018.11.028. 

Crume, T.L., Juhl, A.L., Brooks-Russell, A., Hall, K.E., Wymore, E., Borgelt, L.M., 2018. 
Cannabis use during the perinatal period in a state with legalized recreational and 
medical marijuana: the association between maternal characteristics, breastfeeding 
patterns, and neonatal outcomes. J. Pediatrics 197, 90–96. https://doi.org/10.1016/ 
j.jpeds.2018.02.005. 

Gnofam, M., Allshouse, A., Metz, T., 2019. Impact of legalization on prevalence of 
maternal marijuana use and obstetrical outcomes. Am. J. Obstet. Gynecol. 220 (1). 

Hyman, S.M., Sinha, R., 2009. Stress-related factors in cannabis use and misuse: 
Implications for prevention and treatment. J. Subst. Abuse Treat. 36 (4), 400–413. 
https://doi.org/10.1016/j.jsat.2008.08.005. 

Jarlenski, M., Koma, J.W., Zank, J., Bodnar, L.M., Bogen, D.L., Chang, J.C., 2017. Trends 
in perception of risk of regular marijuana use among US pregnant and nonpregnant 
reproductive-aged women. Am. J. Obstet. Gynecol. 217 (6), 705–707. 

Ko, J.Y., Farr, S.L., Tong, V.T., Creanga, A.A., Callaghan, W.M., 2015. Prevalence and 
patterns of marijuana use among pregnant and nonpregnant women of reproductive 
age. Am. J. Obstet. Gynecol. 213 (2), 201.e1–201.e10. https://doi.org/10.1016/j. 
ajog.2015.03.021. 

Ko, J.Y., Tong, V.T., Bombard, J.M., Hayes, D.K., Davy, J., Perham-Hester, K.A., 2018. 
Marijuana use during and after pregnancy and association of prenatal use on birth 
outcomes: a population-based study. Drug Alcohol Depend. 187, 72–78. https://doi. 
org/10.1016/j.drugalcdep.2018.02.017. 

Ko, J.Y., Coy, K.C., Haight, S.C., Haegerich, T.M., Williams, L., Cox, S., Njai, R., Grant, A. 
M., 2020. Characteristics of marijuana use during pregnancy — eight states, 
pregnancy risk assessment monitoring system, 2017. MMWR Morb. Mortal. Wkly. 
Rep. 69 (32), 1058–1063. https://doi.org/10.15585/mmwr.mm6932a2. 

Latuskie, K.A., Andrews, N.C.Z., Motz, M., Leibson, T., Austin, Z., Ito, S., Pepler, D.J., 
2019. Reasons for substance use continuation and discontinuation during pregnancy: 
a qualitative study. Women Birth 32 (1), e57–e64. https://doi.org/10.1016/j. 
wombi.2018.04.001. 

Lee, E., Pluym, I.D., Wong, D., Kwan, L., Varma, V., Rao, R. 2020. The impact of state 
legalization on rates of marijuana use in pregnancy in a universal drug screening 
population. J. Maternal Fetal Neonatal Med. 2020:1–8. 

McCance-Katz, E.F. The national survey on drug use and health. 2017. Substance abuse 
and mental health services administration. https://www samhsa 
gov/data/sites/default/files/nsduh-ppt-09-2018 pdf. Accessed May 7, 2019. 

McGinty, E.E., Niederdeppe, J., Heley, K., Barry, C.L., 2017. Public perceptions of 
arguments supporting and opposing recreational marijuana legalization. Prev. Med. 
99, 80–86. https://doi.org/10.1016/j.ypmed.2017.01.024. 

Metz, T.D., Silver, R.M., McMillin, G.A., et al., 2019. Prenatal marijuana use by self- 
report and umbilical cord sampling in a state with marijuana legalization. Obstetr. 
Gynecol. 133 (1), 98–104. 

National Academies of Sciences, Engineering, and Medicine, 2017. The health effects of 
cannabis and cannabinoids: the current state of evidence and recommendations for 
research. National Academies Press. 

Passey, M.E., Sanson-Fisher, R.W., D’Este, C.A., Stirling, J.M., 2014. Tobacco, alcohol 
and cannabis use during pregnancy: clustering of risks. Drug Alcohol Depend. 134, 
44–50. https://doi.org/10.1016/j.drugalcdep.2013.09.008. 

Reece-Stremtan, S., Marinelli, K.A., 2015. ABM clinical protocol #21: guidelines for 
breastfeeding and substance use or substance use disorder, revised 2015. Breastfeed. 
Med. 10 (3), 135–141. https://doi.org/10.1089/bfm.2015.9992. 

Roberson, E.K., Patrick, W.K., Hurwitz, E.L., 2014. Marijuana use and maternal 
experiences of severe nausea during pregnancy in Hawai ‘i. Hawai’i J. Med. Public 
Health. 73 (9), 283. 

Ryan, S.A., Ammerman, S.D., O’Connor, M.E., 2018. Marijuana use during pregnancy 
and breastfeeding: implications for neonatal and childhood outcomes. Pediatrics 142 
(3), e20181889. https://doi.org/10.1542/peds.2018-1889. 

Short, V.L., Hand, D.J., Gannon, M., Abatemarco, D.J., 2020. Maternal characteristics 
associated with preconception marijuana use. Am. J. Prev. Med. 59 (4), 555–561. 
https://doi.org/10.1016/j.amepre.2020.04.010. 

Shulman, H.B., D’Angelo, D.V., Harrison, L., Smith, R.A., Warner, L., 2018. The 
pregnancy risk assessment monitoring system (PRAMS): overview of design and 
methodology. Am. J. Public Health 108 (10), 1305–1313. https://doi.org/10.2105/ 
AJPH.2018.304563. 

Siega-Riz, A.M., Keim-Malpass, J., Lyons, G.R., Alhusen, J., 2020. The association 
between legalization of recreational marijuana use and birth outcomes in Colorado 
and Washington state. Birth Defects Res. 112 (9), 660–669. https://doi.org/ 
10.1002/bdr2.1680. 

Skelton, K.R., Hecht, A.A., Benjamin-Neelon, S.E., 2020. Recreational cannabis 
legalization in the US and maternal use during the preconception, prenatal, and 
postpartum periods. Int. J. Environ. Res. Public Health 17 (3), 909. 

Volkow, N.D., Compton, W.M., Wargo, E.M., 2017. The risks of Marijuana use during 
pregnancy. JAMA 317 (2), 129. https://doi.org/10.1001/jama.2016.18612. 

Volkow, N.D., Han, B., Compton, W.M., McCance-Katz, E.F., 2019. Self-reported medical 
and nonmedical cannabis use among pregnant women in the United States. JAMA 
322 (2), 167. https://doi.org/10.1001/jama.2019.7982. 

Walker, O.S., Holloway, A.C., Raha, S., 2019. The role of the endocannabinoid system in 
female reproductive tissues. J. Ovarian Res. 12 (1) https://doi.org/10.1186/s13048- 
018-0478-9. 

Weisbeck, S.J., Bright, K.S., Ginn, C.S., Smith, J.M., Hayden, K.A., Ringham, C., 2020. 
Perceptions about cannabis use during pregnancy: a rapid best-framework 
qualitative synthesis. Can. J. Public Health 1–11. 

Young-Wolff, K.C., Tucker, L.-Y., Alexeeff, S., Armstrong, M.A., Conway, A., Weisner, C., 
Goler, N., 2017. Trends in self-reported and biochemically tested marijuana use 
among pregnant females in California from 2009–2016. JAMA 318 (24), 2490. 
https://doi.org/10.1001/jama.2017.17225. 

Young-Wolff, K.C., Sarovar, V., Tucker, L.-Y., Avalos, L.A., Conway, A., Armstrong, M.A., 
Goler, N., 2018. Association of nausea and vomiting in pregnancy with prenatal 
marijuana use. JAMA Intern. Med. 178 (10), 1423. https://doi.org/10.1001/ 
jamainternmed.2018.3581. 

Young-Wolff, K.C., Sarovar, V., Tucker, L.-Y., Avalos, L.A., Alexeeff, S., Conway, A., 
Armstrong, M.A., Weisner, C., Campbell, C.I., Goler, N., 2019a. Trends in marijuana 
use among pregnant women with and without nausea and vomiting in pregnancy, 
2009–2016. Drug Alcohol Depend. 196, 66–70. https://doi.org/10.1016/j. 
drugalcdep.2018.12.009. 

Young-Wolff, K.C., Sarovar, V., Tucker, L.-Y., Conway, A., Alexeeff, S., Weisner, C., 
Armstrong, M.A., Goler, N., 2019b. Self-reported daily, weekly, and monthly 
cannabis use among women before and during pregnancy. JAMA Netw. Open 2 (7), 
e196471. https://doi.org/10.1001/jamanetworkopen.2019.6471. 

Young-Wolff, K.C., Adams, S.R., Wi, S., Weisner, C., Conway, A., 2020. Routes of 
cannabis administration among females in the year before and during pregnancy: 
results from a pilot project. Addict. Behav. 100, 106125. https://doi.org/10.1016/j. 
addbeh.2019.106125. 

K.R. Skelton et al.                                                                                                                                                                                                                              

http://refhub.elsevier.com/S2211-3355(20)30220-5/h0010
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0010
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0010
https://doi.org/10.1542/peds.2018-1076
https://doi.org/10.1001/jama.2016.17383
https://doi.org/10.1001/jama.2016.17383
https://doi.org/10.1016/j.drugalcdep.2018.11.028
https://doi.org/10.1016/j.drugalcdep.2018.11.028
https://doi.org/10.1016/j.jpeds.2018.02.005
https://doi.org/10.1016/j.jpeds.2018.02.005
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0035
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0035
https://doi.org/10.1016/j.jsat.2008.08.005
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0045
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0045
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0045
https://doi.org/10.1016/j.ajog.2015.03.021
https://doi.org/10.1016/j.ajog.2015.03.021
https://doi.org/10.1016/j.drugalcdep.2018.02.017
https://doi.org/10.1016/j.drugalcdep.2018.02.017
https://doi.org/10.15585/mmwr.mm6932a2
https://doi.org/10.1016/j.wombi.2018.04.001
https://doi.org/10.1016/j.wombi.2018.04.001
https://www+samhsa+gov/data/sites/default/files/nsduh-ppt-09-2018+pdf
https://www+samhsa+gov/data/sites/default/files/nsduh-ppt-09-2018+pdf
https://doi.org/10.1016/j.ypmed.2017.01.024
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0085
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0085
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0085
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0090
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0090
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0090
https://doi.org/10.1016/j.drugalcdep.2013.09.008
https://doi.org/10.1089/bfm.2015.9992
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0105
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0105
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0105
https://doi.org/10.1542/peds.2018-1889
https://doi.org/10.1016/j.amepre.2020.04.010
https://doi.org/10.2105/AJPH.2018.304563
https://doi.org/10.2105/AJPH.2018.304563
https://doi.org/10.1002/bdr2.1680
https://doi.org/10.1002/bdr2.1680
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0130
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0130
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0130
https://doi.org/10.1001/jama.2016.18612
https://doi.org/10.1001/jama.2019.7982
https://doi.org/10.1186/s13048-018-0478-9
https://doi.org/10.1186/s13048-018-0478-9
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0150
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0150
http://refhub.elsevier.com/S2211-3355(20)30220-5/h0150
https://doi.org/10.1001/jama.2017.17225
https://doi.org/10.1001/jamainternmed.2018.3581
https://doi.org/10.1001/jamainternmed.2018.3581
https://doi.org/10.1016/j.drugalcdep.2018.12.009
https://doi.org/10.1016/j.drugalcdep.2018.12.009
https://doi.org/10.1001/jamanetworkopen.2019.6471
https://doi.org/10.1016/j.addbeh.2019.106125
https://doi.org/10.1016/j.addbeh.2019.106125

	Women’s cannabis use before, during, and after pregnancy in New Hampshire
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	4.1 Limitations

	Funding sources
	Financial Disclosure
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	References


