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Abstract

Background and aims

Previous studies have evaluated various effects of cannabis use on depression and opioid agonist therapy (OAT) outcomes; however,
to date, there is no research focused on pregnant women with opioid use disorder (OUD) receiving OAT. This study examined the
associations between cannabis use, and OAT outcome measures (retention and opioid use) and depressive symptoms in pregnant
women treated with buprenorphine for OUD.

Methods

121 pregnant women with OUD in an outpatient clinic were included in a retrospective chart review. At each clinic visit, Beck
Depression Inventory (BDI-11) and urine drug screens (UDS) were collected. Women were categorized into two groups, cannabis
use (>1 UDS positive for cannabis) and non-use (all UDS negative for cannabis). Retention was defined as total weeks in treatment
and opioid use was defined by the percent of positive UDS for opioids and compared between groups. To evaluate depression
symptoms, the mean Beck Depression Inventory-1I score over the course of treatment was calculated and compared between the
groups.

Results

There were no significant differences among retention (p=0.67) or use of opioids (p=0.14) between those who did or did not use
cannabis. Women who used cannabis during treatment had a higher BDI-II mean score compared to women without cannabis
use (16 vs 9.3, p<0.001) over the course of treatment. Cannabis use continued to be associated with elevated depressive scores
when controlling for opioid use (rho=0.252; p=0.006), and prescribed antidepressants (rho=0.269; p=0.003).

Conclusion
Cannabis use among pregnant women receiving buprenorphine for opioid use disorder was not correlated with retention or opioid
use. However, cannabis use was associated with higher levels of depressive scores despite opioid use or prescribed antidepressant.

Introduction vulnerable populations, such as pregnant women. Recent epide-
During the past decade, the prevalence of cannabis use in the U.S. miologic data from the National Survey on Drug Use and Health
has doubled, while its perceived health risks have simultanecous- denotes an estimated increase in past-month perinatal cannabis use
ly declined (1). This is especially worrisome when considering in the United States of as much as 106% from 2002 to 2017 (2).

) Addict Res, 2022 www.opastonline.com Volume 6 | Issue 1 | 170



This increase prompted the release of the Surgeon General report
in August 2019 that recommended “no amount of marijuana use
in pregnancy or adolescence is known to be safe... it is critical
to educate women... about the risks of marijuana” (3). Despite
the recent Surgeon General report, evidence-based research eval-
uating the obstetrical, neonatal and child outcomes following in
utero marijuana exposure remains limited. Additionally, cannabis
is the second most common (7.0%) used non-opioid drug among
pregnant women with opioid use disorder second only to tobacco
(53.5%) (4). For pregnant women diagnosed with opioid use disor-
der (OUD), OAT- either buprenorphine or methadone, is the main-
stay treatment recommendation (5-7). For these treatment modal-
ities, the main outcome measures include retention in treatment
and lapse to opioid use among others (8). The effect of cannabis
use on retention among pregnant women receiving buprenorphine
remains unclear. Some have suggested that cannabis use has an
adverse impact on retention in patients engaged in OUD treatment
while others found no association in non-pregnant populations.
Although there are numerous studies addressing the prevalence
of opioid use and treatment recommendations in pregnant women
with OUD, to our knowledge, there are no studies examining the
effect of co-occurring cannabis use on retention in OAT or opioid
use relapse among pregnant women with OUD in treatment with
buprenorphine (9-12).

Previous studies have shown a positive correlation between can-
nabis use and depression in the general population (13-15). Addi-
tionally, research has indicated a high prevalence of mood disor-
ders among individuals enrolled in OAT as well as a correlation
between depression and higher levels of illicit drug use (16-20).
The association of depression and cannabis use is important when
considering pregnant women with OUD as perinatal substance use
has been associated with an increased risk of fetal growth restric-
tion, abruptio placentae, preterm labor, and death (21). In addition,
untreated depression has profound effects on both maternal and fe-
tal outcomes (22-23). Although the impact of cannabis use on OAT
treatment outcomes and depressive symptoms has been studied in
non-pregnant populations, to our knowledge, there are no data on
the impact of cannabis use among pregnant women.

In summary, little is known about the potential impact of canna-
bis use on treatment retention, opioid use, and depression symp-
toms among pregnant women receiving buprenorphine. This is an
important knowledge gap to fill as the relatively high prevalence
of cannabis use in this population could be negatively impacting
these outcomes and could be a targeted area of treatment in addi-
tion to OUD. Therefore, the present study attempts to fill this gap
by conducting a retrospective analysis of pregnant women with
OUD receiving OAT. In doing so, we examined, separately, asso-
ciations between cannabis use and treatment retention rates, opioid
use, and depression symptoms in this population. Given findings
from prior studies, we hypothesized that cannabis use would de-
crease treatment retention as well as increase percent of positive
UDS:s for opioids and depression symptoms in this population.

Methods

Participants

Pregnant women with OUD followed in an ambulatory clinic were
included in a retrospective chart review from their intake appoint-

ment during pregnancy to three months postpartum. The Women’s
Mental Health Program (WMHP) at the University of Arkansas
for Medical Sciences provides psychiatric care for pregnant and
postpartum women and has a dedicated clinic for the treatment of
substance use disorders during pregnancy that includes observed
urine drug screens, group and individual therapy, and medication
management for psychiatric illness including buprenorphine for
OUD when indicated. This study included participants that were
seen in the clinic from November 2014 to August 2018. The study
was approved by the Institutional Review Board at UAMS (IRB
# 206852). Women were included if they met the clinical diag-
nosis of OUD, were prescribed buprenorphine, and gave consent
for their data to be used for future research purposes. Women
were excluded if they were postpartum or hospitalized at intake
appointment, in a subsequent pregnancy with the clinic, younger
than eighteen years old, or had missing data (i.e., UDS result or
BDI score).

Measures

Demographic information including age, level of education, mari-
tal status, housing situation, addiction history, insurance, and race
were collected from the medical record. Total weeks in treatment
from their intake appointment to three months postpartum was cal-
culated and used for determination of retention. Observed urine
drug screen (UDS) data was collected from the medical record
from each clinic visit with attention given to positive results for
THC or opioids. Opioid use was defined by percent of positive
UDSs for opioids during the study period. The Beck Depression
Inventory-II (BDI-II) was administered at intake and each visit as
part of clinical care; higher scores indicate greater depression (21
items, total score range 0-63 with scores > 20 indicating moderate
depression) (24). The mean BDI-II score across all visits was used
to determine impact of cannabis on depression symptoms. In addi-
tion to these variables, antidepressant use was defined by at least
one prescription for an antidepressant during treatment.

Data analysis

Women were categorized into two groups: 1) cannabis use, defined
as those with at least one positive UDS for cannabis and 2) non-
use, defined as all UDSs negative for cannabis. We calculated the
mean values of each variable for every woman across all weeks
of treatment and then obtained the average of these means for
each group. We used t-test with SigmaPlot analyses to determine
if there is a significant difference between two groups when cal-
culating weeks in treatment, opioid use, mean BDI score, and age
of women. A p-value of <0.05 was considered statistically signifi-
cant. We used z-test to assess for possible differences between the
two groups in antidepressant use and demographics (aside from
age). Spearman partial correlations in Matlab v2018b was used to
evaluate any associations between the variables while controlling
for possible confounding variables (lapse to opioid use or antide-
pressant prescription); Spearman correlations were chosen due to
non-normal distributions of variables, specifically percent positive
UDS results. Additionally, Wilcoxon rank-sum test was utilized to
investigate opioid lapse during treatment due to this non-normal
distribution.

Results
Of the 188 women treated in the clinic during the study period,
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121 met study criteria. 22 participants were excluded due to lack
of consent, 15 subjects were not prescribed buprenorphine, 15 sub-
jects were in their subsequent pregnancy, 8 subjects were excluded
from the study for missing information (UDS or BDI at intake),
6 subjects were postpartum during the intake, and 1 subject was
excluded due to being hospitalized at the time of the first appoint-
ment (Figure 1). The average age of subjects was 29 +/- 4.60 years
old with 79.5% of the participants being Caucasian. The average
estimated gestational age at enrollment was 22 +/- 8.87 weeks.
Additionally, the average duration of treatment was 15 +/- 7.01
weeks and around half of the cohort (48.8%) was prescribed an an-
tidepressant during at least one appointment throughout treatment.
The final cohort of women was divided into 35 (28.9%) women in
the cannabis use group and 86 (71.1%) in the group without can-
nabis use. Table 1 presents the demographics for the total cohort
and both groups. There were no significant differences in demo-
graphics between those using cannabis and those not aside from
age (27.0 vs 29.5, p= 0.006), respectively.

Women treated in the clinic
n=188

v

Table 1: Characteristics, mean Beck Depression Inventory
(BDI) score, percent of opioid use and average weeks in treat-
ment for women in the cannabis user and non-cannabis user
groups. SD, standard deviation. Bold indicates p value of <0.05.

v

v

v

Total Non-Can- | Cannabis | P value
(n=121) | nabis (n=35)
(n = 86)
Age,
mean (SD) | 28.8 (4.60) | 29.5 (4.79) | 27.0 (3.58) | 0.006
Education, n (%)
<12years |20(16.5) [15(17.4) [5043) |o0.88
>12years | 101(83.5) [71(82.6) [30(85.7) |0.88
Relationship, n (%)
Single 84 (69.4) |55(64.0) [2982.9) |o0.07
Married 37(30.6) [3136.1) |6(17.1) [0.07
Ethnicity, n (%)
Caucasian | 97(80.2) |71(82.6) |26(74.3) [0.43
African 119.09 [7@.14 4014 [o082
> No consent, n=22 American
Other 13(10.7) |8(9.30) |50143) [0.63
Insurance, n (%)
No buprenorphine, n=15 Medicaid |69 (57.0) |48 (55.8) [21(60.0) |0.83
Private 47(38.8) |35@0.7) |12(343) [0.65
Subssequent pregrancy, 22 None 5@413) 3349 [2671)  [096
BDI score,
mean (SD) | [9.31831) [ 16.0(122) [ <0.001
Missing data, n=8 Opioid use,
n (percent of 13.4 16.5 0.14
UDS) (131/1239) | (67/529)
Postpartum, n=6 Retention, weeks
mean (SD) | [ 14.4 (6.92)| 15.0 (7.32) | 0.67

» Hospitalized, n=1

Women included
n=121

Figure 1: Flow diagram showing selection of participants.

Associations with cannabis use and OAT outcome measures and
depressive scores appear in Table 1. Retention in treatment by
weeks did not significantly differ between those using cannabis
(mean=15.0 weeks) and those not using cannabis (mean=14.4;
two-tailed t-score=0.424; p=0.672). Cannabis use was not signifi-
cantly correlated with percent of positive UDSs for opioids during
treatment (16.5% vs 13.4%; rank sum=2379; z=1.47; p=0.143).
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Participants using cannabis had significantly higher BDI scores
across treatment (mean=16.0) than those without cannabis use
(mean=9.3; t-score=3.46; p<0.001). This difference persisted
when using partial correlation to control for potential confounders
including opioid use (Spearman rho=0.252; p=0.006) and being
prescribed an antidepressant (rho=0.269; p=0.003).

Discussion

This study focused on the impact of cannabis use on retention,
use of opioids, and depression symptoms in pregnant women with
OUD receiving buprenorphine through an ambulatory psychiatric
clinic. Cannabis use was not associated with retention in OAT or
use of opioids; however, cannabis use was correlated with high-
er depressive scores throughout treatment. Previous research has
evaluated the prevalence of cannabis use in non-pregnant patients
receiving treatment for OAT with one study showing that 55.1% of
patients in methadone maintenance treatment used cannabis while
another reported as high as 79% of participants using cannabis (25-
26). This elevated prevalence has also been seen in buprenorphine
treatment. Of our cohort, 28.9% of the women tested positive for
cannabis at least once during treatment, which is lower than the
percent of cannabis use seen in non-pregnant populations enrolled
in OAT. These results are consistent with previous research indi-
cating pregnant women use cannabis at half the rate of non-preg-
nant women (27).

Several studies have evaluated the effects of cannabis use on treat-
ment outcomes for non-pregnant patients enrolled in OAT and the
results have been inconclusive with some indicating negative ef-
fects on retention and lapse to opioid use (28). Our results in preg-
nant patients provides additional support that there is no association
between cannabis use and retention or lapse to opioid use (29-30).
This is the first study, to our knowledge, that has found increased
depressive symptoms in relation to cannabis use in pregnant wom-
en in treatment for OUD. Perinatal cannabis use continued to be
associated with higher depressive scores even when controlling
for opioid and antidepressant use. Complications of untreated de-
pression during pregnancy include elevated rates of preeclampsia,
spontaneous abortion, premature delivery, low birthweight, and
fetal growth retardation. Additionally, depression in pregnancy is
associated with poor attendance with perinatal care, decreased nu-
trition, increased risks of smoking, alcohol and substance abuse
which also have negative effects on fetal development. These are
the same adverse outcomes correlated with perinatal illicit drug
use (31). Our results showed that women who use cannabis during
pregnancy expose their newborn to adverse effects of perinatal
cannabis use as well as untreated depression.

A key finding of this study was that women with perinatal canna-
bis use reported elevated depressive scores when controlling for
prescribed antidepressants and it may be reasonable to consider
cannabis and its potential negative impact on treatment response.
Given our results, adverse effects of untreated depression and con-
cerns about exposures during pregnancy, these patients may bene-
fit from close clinical management such as psychoeducation about
risks of cannabis use on worsening depression and pregnancy as
well as in-depth conversations about risks, benefits and side effects
of adding an antidepressant with continued cannabis use.

Strengths and Limitations

There are limitations that should be considered when interpreting
our findings. First, there are restraints when testing for cannabis
use including the lag time between cannabis cessation and a neg-
ative UDS. Secondly, antidepressant use was based on self-report
and medical record data which is unreliable as it cannot account
for adherence to the medication. Third, although we screened for
other substance use disorders and demographics at intake, this is
a retrospective chart review and we were unable to include possi-
ble confounding variables during the study such as nicotine use,
alcohol use, poverty, and partner violence that could also impact
outcomes. Another possible limitation is questionnaire burnout
causing false BDI-II scores over time. Lastly, we used mean val-
ues of each variable which may overly simplify causation between
our variables.

While our focus on pregnant women with OUD may have limit-
ed generalizability to other populations; we view our emphasis on
this highly vulnerable population as a strength given the growing
prevalence of marijuana use during pregnancy. Our study offers
a moderate sample size, enhancing the power of the study effect.
Numerous studies have evaluated the effects of prenatal cannabis
use on fetal health; however, far fewer studies have evaluated the
impact of cannabis use on the health of pregnant women. Although
we cannot fully account for possible confounding variables, our
results suggest that cannabis may be more harmful than expected
for participants using cannabis for improvement in mood. These
results could be used to expand the information available for
pregnant patients with cannabis use disorder so they can make a
more informed decision about their healthcare. This is especially
important as there is minimal information available for pregnant
patients in a time where the perceived risk of cannabis use is de-
creasing, and prevalence is increasing.

Conclusion

Cannabis use was not associated with retention or opioid use
among pregnant women receiving treatment for opioid use dis-
order. Conversely, cannabis use was associated with higher levels
of depressive scores over course of treatment despite controlling
for antidepressant use. Our findings reiterate the importance of
screening for and treating depression and cannabis use in pregnant
patients enrolled in treatment for OUD.

References

1. Salomeh Keyhani, Stacey Steigerwald, Julie Ishida, Marzieh
Vali, Magdalena Cerda, et al. (2018) Risks and benefits of
marijuana use: a national survey of US adults. Annals of inter-
nal medicine. 4: 282-290.

2. Nora D Volkow, Beth Han, Wilson M Compton, Elinore F
McCance-Katz (2019) Self-reported medical and nonmedical
cannabis use among pregnant women in the United States.
Jama 9: 167-169.

3. U.S. Surgeon General. 2019. Marijuana Use and the Develop-
ing Brain [Internet]. 2019 [cited 11 February 2021]. Available
from: https://www.hhs.gov/surgeongeneral/reports-and-pub-
lications/addiction-and-substance-misuse/advisory-on-mari-
juana-use-and-developing-brain/index.html

4. Marian P. Jarlenski, Nicole C. Paul, Elizabeth E. Krans (2020)
Polysubstance Use Among Pregnant Women with Opioid Use

J Addict Res, 2022

www.opastonline.com

Volume 6 | Issue 1 | 173



10.

11.

12.

13.

14.

15.

16.

17.

18.

Disorder in the United States, 2007-2016. Obstetrics & Gy-
necology 1: 556-564.

Richard P Mattick, Courtney Breen, Jo Kimber, Marina Davo-
1i (2009) Methadone maintenance therapy versus no opioid re-
placement therapy for opioid dependence. Cochrane database
of systematic reviews 2009: 3.

Richard P Mattick, Courtney Breen, Jo Kimber, Marina Davo-
li (2014) Buprenorphine maintenance versus placebo or meth-
adone maintenance for opioid dependence. Cochrane database
of systematic reviews 2014.

Gail D’Onofrio, Patrick G O’Connor, Michael V Pantalon,
Marek C Chawarski, Susan H Busch, et al. (2015) Emergen-
cy department—initiated buprenorphine/naloxone treatment
for opioid dependence: a randomized clinical trial. Jama 28:
1636-1644.

Breanne E Biondi, Xiaoying Zheng, Cynthia A Frank, Ismene
Petrakis, Sandra A Springer (2020) A literature review exam-
ining primary outcomes of medication treatment studies for
opioid use disorder: What outcome should be used to measure
opioid treatment success?. The American journal on addic-
tions 29: 249-267.

Yih-Ing Hser, Andrew J Saxon, David Huang, Al Hasson,
Christie Thomas, et al. (2014) Treatment retention among
patients randomized to buprenorphine/naloxone compared to
methadone in a multi-site trial. Addiction 109: 79-87.
Budney AJ, Bickel WK, Amass L (1998) Marijuana use and
treatment outcome among opioid-dependent patients. Addic-
tion 93: 493-503.

Krans EE, Patrick SW (2016) Opioid use disorder in preg-
nancy: health policy and practice in the midst of an epidemic.
Obstetrics and gynecology 128: 4.

Hendrée E Jones, Karol Kaltenbach, Sarah H Heil, Susan M
Stine, Mara G Coyle, et al. (2010) Neonatal abstinence syn-
drome after methadone or buprenorphine exposure. New En-
gland Journal of Medicine 9: 2320-2331.

Degenhardt L, Hall W, Lynskey M (2003) Exploring the as-
sociation between cannabis use and depression. Addiction 98:
1493-1504.

Chen CY, Wagner FA, Anthony JC (2002) Marijuana use and
the risk of major depressive episode. Social psychiatry and
psychiatric epidemiology 37: 199-206.

Amber L Bahorik, Amy Leibowitz, Stacy A Sterling, Adam
Travis, Constance Weisner, et al. (2017) Patterns of marijuana
use among psychiatry patients with depression and its impact
on recovery. Journal of affective disorders 15: 168-171.
Jonathan D Savant, Declan T Barry, Christopher J Cutter, Mi-
chelle T Joy, An Dinh, et al. (2013) Prevalence of mood and
substance use disorders among patients seeking primary care
office-based buprenorphine/naloxone treatment. Drug and al-
cohol dependence 1: 243-247.

R K Brooner, V L King, M Kidorf, C W Schmidt, G E Bige-
low (1997) Psychiatric and substance use comorbidity among
treatment-seeking opioid abusers. Archives of General psy-
chiatry 1: 71-80.

Alys Havard, Maree Teesson, Shane Darke, Joanne Ross

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

(2006) Depression among heroin users: 12-Month outcomes
from the Australian Treatment Outcome Study (ATOS). Jour-
nal of Substance Abuse Treatment 30: 355-362.

B J Rounsaville, M M Weissman, K Crits-Christoph, C Wil-
ber, H Kleber (1982) Diagnosis and symptoms of depression
in opiate addicts: Course and relationship to treatment out-
come. Archives of General Psychiatry 39: 151-156.
Khantzian EJ (1978) The ego, the self and opiate addiction:
Theoretical and treatment considerations. International Re-
view of Psycho-Analysis 5: 189-198.

Valerie E Whiteman, Jason L Salemi, Mulubrhan F Mogos,
Mary Ashley Cain, Muktar H Aliyu, et al. (2014) Maternal
opioid drug use during pregnancy and its impact on perinatal
morbidity, mortality, and the costs of medical care in the Unit-
ed States. Journal of pregnancy 2014: 1.

Field T, Diego M, Hernandez-Reif M (2006) Prenatal depres-
sion effects on the fetus and newborn: a review. Infant Behav-
ior and Development 29: 445-455.

Lori Bonari, Natasha Pinto, Eric Ahn, Adrienne Einarson,
Meir Steiner, et al. (2004) Perinatal risks of untreated depres-
sion during pregnancy. The Canadian Journal of Psychiatry
49: 726-735.

Beck AT, Beamesderfer A (1994) Assessment of depression:
the depression inventory. S Karger 7: 151-169.

Andrew J Saxon, Donald A Calsyn, Diane Greenberg, Paul
Blaes, Virginia M Haver, et al. (1993) Urine screening for
marijuana among methadone-maintained patients. The Amer-
ican Journal on Addictions 2: 207-211.

Nirenberg TD, Cellucci T, Liepman MR, Swift RM & Siro-
ta AD (1996) Cannabis versus other illicit drug use among
methadone maintenance patients. Psychology of Addictive
Behaviors 10: 222.

Muhuri PK, Gfroerer JC (2009) Substance use among wom-
en: associations with pregnancy, parenting, and race/ethnicity.
Maternal and child health journal 13: 376.

Perrine Roux, Patrizia M Carrieri, Julien Cohen, Isabelle Rav-
aux, Bruno Spire, et al. (2011) Non-medical use of opioids
among HIV-infected opioid dependent individuals on opioid
maintenance treatment: the need for a more comprehensive
approach. Harm reduction journal 8: 1-8.

D D Brewer, R F Catalano, K Haggerty, R R Gainey, C B
Fleming, et al. (1998) RESEARCH REPORT. A meta-analy-
sis of predictors of continued drug use during and after treat-
ment for opiate addiction. Addiction 93: 73-92.

Tal Weizman, Marc Gelkopf, Yuval Melamed, Miriam Adel-
son, Avraham Bleich (2004) Cannabis abuse is not a risk factor
for treatment outcome in methadone maintenance treatment:
a l-year prospective study in an Israeli clinic. Australian &
New Zealand Journal of Psychiatry 38: 42-46.

Charles R Bauer, Seetha Shankaran, Henrietta S Bada, Barry
Lester, Linda L Wright, et al. (2002) The Maternal Lifestyle
Study: drug exposure during pregnancy and short-term mater-
nal outcomes. American journal of obstetrics and gynecology
186: 487-495.

Copyright: ©2022 Abigail Richison, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original author and source are credited.

J Addict Res, 2022

www.opastonline.com

Volume 6 | Issue 1 | 174



