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Abstract

IMPORTANCE Pregnant individuals seeking information about the safety of prenatal cannabis use
may view budtenders (individuals who work at cannabis retailers) as a trusted source of information.
However, the recommendations that budtenders provide to pregnant individuals considering
cannabis use are unknown.

OBJECTIVE To characterize how budtenders respond to questions about the safety of blunt,
tobacco, and cannabis use during pregnancy, and to evaluate whether advice varied by indication for
use or by whether the retailer provided delivery.

DESIGN, SETTING, AND PARTICIPANTS In this cross-sectional study of California cannabis
retailers, mystery shoppers posed as pregnant individuals looking for advice about the safety of
prenatal substance use. Telephone calls with randomly selected licensed storefront retailers were
conducted from February 26, 2024, to January 28, 2025.

EXPOSURES Mystery shoppers followed 2 versions of a script (mental health vs no mental health
indications for use) with questions about the safety of prenatal blunt, tobacco, and cannabis use.
MAIN OUTCOMES AND MEASURES The primary outcome was retailers’ responses about the safety
of prenatal blunt, tobacco, and cannabis use. Secondary outcomes included product
recommendations, opinions on safer vs more harmful modes of prenatal cannabis use, and whether
to speak with a physician.

RESULTS Of the 505 employees at selected retailers (ie, budtenders), 79.6% (95% Cl, 74.8%-83.7%)
said prenatal blunt use was unsafe, 79.2% (95% Cl, 74.4%-86.4%) said prenatal tobacco use was un-
safe, and 40.4% (95% Cl, 35.1%-45.9%) said prenatal cannabis use was unsafe. More advised that pre-
natal cannabis use was safe (20.6%; 95% Cl, 16.0%-26.1%) vs blunts (0.8%; 95% Cl, 0.2%-2.9%) or
tobacco (0.8%; 95% Cl, 0.2%-2.9%) or stated that they could not give advice about the safety of pre-
natal cannabis (19.8%; 95% Cl, 15.3%-25.2%) vs tobacco (14.3%; 95% Cl, 10.5%-19.2%). Only 5.7%
(95% Cl, 4.0%-8.1%) mentioned store or product warnings. Budtender recommendations included
low- or no-tetrahydrocannabinol cannabis products, harm reduction (eg, use less frequently), and non-
cannabis strategies (eg, mindfulness). Edibles were most endorsed as safe, while smoking was most
endorsed as harmful. Overall, 44.0% (95% Cl, 37.3%-50.8%) recommended speaking to a physician
before prompting and 46.1% (95% Cl, 39.4%-53.0%) after prompting. Responses were generally simi-
lar regardless of stated indication for use or delivery service availability.

CONCLUSIONS AND RELEVANCE |In this cross-sectional study, most budtenders advised against
prenatal blunt and tobacco use. Fewer advised against prenatal cannabis use, highlighting the need
for more visible, effective warnings and mandatory budtender education covering risks of prenatal
cannabis use.
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Key Points

Question How do cannabis retailer
employees counsel pregnant individuals
seeking information about the safety of
prenatal use of blunts, tobacco, and

cannabis?

Findings In this cross-sectional study of
505 California cannabis retailers, 79%
of employees said prenatal blunt or
tobacco use was unsafe, and 40% said

prenatal cannabis use was unsafe.

Meaning These findings suggest that
most cannabis retailers advised against
prenatal tobacco use, but fewer did for
cannabis, highlighting the need for
better retailer education and consumer

information.
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Introduction

While rates of prenatal cigarette use have declined,"? rates of prenatal cannabis use are increasing.>®

During 2021 to 2023, the prevalence of past 30-day cannabis use among pregnant women in the US
(6.5%) was similar to tobacco use (7.5%).” Prenatal cannabis use is associated with adverse maternal
(eg. gestational hypertension), neonatal (eg, low birthweight), and offspring neurodevelopmental
outcomes,® and medical organizations advise against prenatal cannabis use.'>™*

Blunts (ie, hollowed out cigar wrappers filled with cannabis) are increasingly used by women,'!
and are a common mode of cannabis administration before and during pregnancy."" Co-use of
cannabis and tobacco (vs cannabis only) is related to worse health outcomes and a lower likelihood
of cannabis cessation.'®'® Compared with other ways of using cannabis, blunts have higher levels of
carbon monoxide absorption and greater risk of intoxication, withdrawal, and cannabis use disorder,
especially in women.'®-?> Thus, blunt smoking has significant risks for pregnant individuals and their
children.?® However, blunts may be perceived as safer than smoking cigarettes,?” some may not
realize they contain tobacco,?® and flavored blunts may appeal to pregnant women who are sensitive
to tobacco smell and flavor.?®

Cannabis legalization has decreased perceptions of risk, while increasing intentions to use and
providing greater acceptability and access.3°*° Pregnant individuals who use cannabis view
budtenders (individuals who work at cannabis retailers) as experts on its safety and benefits during
pregnancy.*' However, California budtenders are not required to complete job training addressing
the potential harms of cannabis use, and we know little about what advice budtenders give pregnant
individuals. A 2018 mystery shopper study“? in Colorado found that 69% of budtenders
recommended cannabis to a pregnant woman for morning sickness, 36% said prenatal cannabis was
safe, and 32% recommended that she speak to her clinician without prompting. Most
recommendations were based on opinion rather than scientific evidence or consultation with
clinicians. Another study*® across 5 cities in different US states found that 54.3% of retailers
endorsed cannabis use for pregnancy-related nausea, and only 26.4% warned against prenatal use.
Understanding how budtenders counsel pregnant individuals about cannabis, tobacco, and blunts is
critical because pregnant individuals who use cannabis seek budtender advice about products,
modes of use, and dosage, and their recommendations may shape risk perceptions and prenatal
substance use behaviors.*'

This mystery shopper cross-sectional study builds on prior research by characterizing actual
recommendations given by budtenders in California regarding the safety of blunt, tobacco, and
cannabis use during pregnancy and examining whether responses varied by stated indication for
prenatal use (mental health vs none). Furthermore, because delivery availability varies across
California's storefront retailers and can reach pregnant women who avoid shopping in-person, we
also tested whether budtender recommendations differed by retailers' delivery status.

Methods

Setting

The Kaiser Permanente Northern California institutional review board reviewed and approved the
research, and the requirement for informed consent was waived. Minor deception was necessary to
obtain a realistic assessment of what cannabis retailers recommend for pregnant individuals. All
retailers in California were informed of the results upon publication of the study. We followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for cross-sectional studies.

Procedures
This cross-sectional population-based survey study used a mystery caller approach following
methods similar to Dickson et al.*? The study team developed 2 scripts to examine recommendations
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from California budtenders around prenatal use of blunts, tobacco, and cannabis based on the
literature and study team expertise (Box and Table 1). The script queried about the safety of prenatal
blunt use; if a budtender stated that blunts were not safe during pregnancy, the caller further clarified
whether it was the tobacco, cannabis, or both that was unsafe. The script solicited recommendations
for what type of cannabis to use during pregnancy, which modes are safer or more harmful during
pregnancy, whether one should talk to their health care practitioner about prenatal cannabis use, and
whether the retailer provides delivery services (ie, “do you deliver?”). Additionally, mystery shoppers
coded whether the retailers noted the source of the recommendation offered (eg, personal
experience, research studies, or warning labels). To test whether budtender responses were different
when there was a mental health reason for prenatal cannabis use, one script emphasized that the
caller was using blunts for mental health reasons and the other did not. We hypothesized that
budtenders would be more supportive of prenatal cannabis use for mental health vs non-mental
health reasons.

Three mystery shoppers from the study team (K.Y.W., M.B.D., and R.N.) conducted the calls
using REDCap, a secure web application. Calls were conducted from February 26, 2024, to January
28, 2025, and a maximum of 3 calls were made to each retailer. Due to California laws, calls were not
recorded, but mystery shoppers took near verbatim notes (directly into REDCap) and coded
responses in REDCap using predetermined categories (see Table 1). Callers did not request or record
any identifying information from budtenders. Scripts were developed iteratively and tested across
22 Oregon retailers before they were finalized. All callers completed standardized training, including

Box. Phone Scripts for Anonymous Survey of Cannabis Retailers®

Script 1: Mental Health Reasons for Use

Question 1: “Hi, | usually smoke blunts when I'm
feeling anxious or depressed but now I'm pregnant.
| was wondering if it's safe to use blunts?”

If unsafe/don’'t know/can't provide medical advice:
“Is it the tobacco or cannabis that is not safe?” (if not
mentioned).

If safe: Record any reasons given for why it is safe.

Question 2: “Is there anything else you would
recommend for anxiety while | am pregnant?” (if not
mentioned).

Record any products or recommendations.

Question 3: “What's the safest way to use while | am
pregnant? Like smoking or vaping or using edibles?"
(if not mentioned).

Record any reasons given for why any given mode is
safer than others, and code if specific modes are
reported safe or unsafe.

Question 4: “Do you think it's worth talking to my
doctor about using weed while I'm pregnant?” (if not
mentioned).

Question 5: “Thank you for answering my questions.
It has been super helpful. One last question, do you
deliver?”

Document whether the respondent states if the
harms are more related to the baby or the mom.

Document whether the respondent cites a source of
information (personal opinion, referenced research,
online sources, referenced retailer policy, posters

or warnings in dispensary, or did not specify).

Script 2: No Stated Reason for Use

Question 1: “Hi, | usually smoke blunts but now I'm
pregnant. | was wondering if it's safe to use blunts?”

If unsafe/don’t know/can’t provide medical advice:
“Is it the tobacco or cannabis that is not safe?” (if not
mentioned).

If safe: Record any reasons given for why it is safe.

Question 2: “Is there anything else you would
recommend while I am pregnant?” (if not
mentioned).

Record any products or recommendations.

Question 3: “What's the safest way to use while | am
pregnant? Like smoking or vaping or using edibles?"
(if not mentioned).

Record any reasons given for why any given mode is
safer than others, and code if specific modes are
reported safe or unsafe.

Question 4: “"Do you think it's worth talking to my
doctor about using weed while I'm pregnant?” (if not
mentioned).

Question 5: “Thank you for answering my questions.
It has been super helpful. One last question, do you
deliver?”

Question 6: Document whether the respondent
states if the harms are more related to the baby or
the mom.

Document whether the respondent cites a source of
information (personal opinion, referenced research,
online sources, referenced retailer policy, posters

or warnings in dispensary, or did not specify).

@ The wording of questions 1and 2 are slightly different; all other questions are identical across scripts. Table 1footnotes

contain additional information.
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Table 1. Cannabis Retailer Responses to Questions About Blunt, Tobacco, and Cannabis Use During Pregnancy,

by Script

Characteristic

Overall, No. (%)
[95% CI] (N = 505)

Script type

Mental health
indication script,
No. (%) [95% CI]
(n=243)

Non-mental health
indication script,
No. (%) [95% CI]
(n=262)

P value

Prenatal blunt use®
Safe
Not safe
Unsure

Cannot give medical
advice

Prenatal tobacco use”
Safe
Not safe
Unsure

Cannot give medical
advice

Prenatal cannabis use®
Safe
Not safe
Unsure

Cannot give medical
advice

Recommendations for
prenatal use®

Low or no THC®

Other harm reduction
strategies®

Noncannabis (eg,
mindfulness)®

No recommendations

Are certain modes safer
than others?

Certain modes safer

No difference in safety
by mode

No mode is safe
Do not know
Did not ask
Modes that are safer”
Smoking®
Vaping?
Dabbing"
Edibles’
Sublingual’
Topical®
Modes that are less safe®
Smoking®
Vaping?
Dabbing"
Edibles’
Sublingual’
Topical®
Worth talking to physician®
Yes (already suggested)
Yes (when prompted)
No
| do not know
Did not ask

4(0.8) [0.2-2.9]

402 (79.6) [74.2-84.2]
15 (3.0) [1.5-5.9]

84 (16.6) [12.5-21.8]

4(0.8)[0.2-2.9]

400 (79.2) [73.7-83.8]
29 (5.7) [3.5-9.4]

72 (14.3)[10.5-19.2]

104 (20.6) [16.0-26.1]
204 (40.4) [34.5-46.6]
97 (19.2) [14.8-24.6]

100 (19.8) [15.3-25.2]

185 (36.6) [32.6-40.9]
111 (22.0) [18.6-25.8]

31(6.1) [4.4-8.6]

239 (47.3) [43.0-51.7]

211 (41.8) [35.2-48.6]
35 (6.9) [4.2-11.3]

70 (13.9) [9.8-19.3]
121 (24.0) [18.6-30.3]
68 (13.5) [9.5-18.8]

28 (5.5) [3.9-7.9]
11(2.2)[1.2-3.9]
4(0.8)[0.3-2.0]

160 (31.7) [27.8-35.9]
5(1.0) [0.4-2.3]

26 (5.2) [3.5-7.4]

128(25.4)[21.8-29.3]
31(6.1) [4.4-8.6]
5(1.0) [0.4-2.3]

24 (4.8)[3.2-7.0]
1(0.2)[0.0-1.1]

0

222 (44.0) [37.3-50.8]
233(46.1) [39.4-53.0]
11(2.2)[0.9-5.2]
29(5.7) [3.3-9.8]
10(2.0) [0.8-5.0]

1(0.4) [0.0-3.9]

188 (77.4) [69.1-84.0]
9(3.7) [1.5-8.8]

45 (18.5) [12.6-26.4]

1(0.4) [0.0-3.9]

188 (77.4) [69.1-84.0]
10 (4.1)[1.8-9.3]

44 (18.1) [12.2-26.0]

52 (21.4) [15.0-29.6]
97 (39.9) [31.6-48.9]
28(11.5)[7.0-18.5]

66 (27.2) [20.0-35.8]

119 (49.0) [42.8-55.2]
57 (23.5)[18.6-29.2]

13 (5.4) [3.2-8.9]

90 (37.0) [31.2-43.3]

107 (44.0) [34.6-53.9]
16 (6.6) [3.1-13.3]

30 (12.4) [7.2-20.3]
59 (24.3) [16.9-33.6]
31(12.8) [7.5-20.8]

16 (6.6) [4.1-10.4]
6(2.5) [1.1-5.3]
2(0.8)[0.2-3.0]

87 (35.8) [30.0-42.0]
2(0.8)[0.2-3.0]

12 (4.9) [2.9-8.4]

57 (23.5) [18.6-29.2]
11 (4.5) [2.6-7.9]
1(0.4)[0.0-2.3]
8(3.3)[1.7-6.4]
0(0.0) [0.0-1.6]

0

116 (47.7) [38.1-57.5]
106 (43.6) [34.2-53.5]
4(1.7) [0.4-6.5]

12 (4.9)[2.1-11.2]
5(2.1)[0.6-7.2]

3(1.2)[0.3-4.9]

214 (81.7) [74.1-87.4]
6 (2.3) [0.8-6.6]
39(14.9) [9.8-22.1]

3(1.2)[0.3-4.9]

212 (80.9) [73.3-86.8]
19(7.3)[3.9-13.1]
28(10.7) [6.5-17.2]

52 (19.9) [13.9-27.6]
107 (40.8) [32.7-49.5]
69 (26.3) [19.5-34.6]
34(13.0) [8.2-19.9]

66 (25.2) [20.3-30.8]
54 (20.6) [16.2-25.9]

18 (6.9) [4.4-10.6]

149 (56.9) [50.8-62.7]

104 (39.7) [30.9-49.2]
19(7.3) [3.7-13.8]

40 (15.3) [9.7-23.3]
62 (23.7) [16.6-32.6]
37 (14.1) [8.8-22.0]

12 (4.6) [2.6-7.8]
5(1.9) [0.8-4.4]
2(0.8)[0.2-2.7]

73 (27.9) [22.8-33.6]
3(1.2)[0.4-3.3]
14.(5.3) [3.2-8.8]

71 (27.1)[22.1-32.8]
20(7.6) [5.0-11.5]
4(1.5)[0.1-3.9]

16 (6.1) [3.8-9.7]
1(0.4)[0.1-2.1]

0

106 (40.5) [31.6-50.0]
127 (48.5) [39.2-57.9]
7(2.7)[0.9-7.8]

17 (6.5) [3.2-12.9]
5(1.9)[0.5-6.7]

.40

<.001

<.001
44

.48

<.001

oDl

33
.67
>.99
.06
>.99
.84

.35
A5
.37
.14
>.99
NA

51

(continued)
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Table 1. Cannabis Retailer Responses to Questions About Blunt, Tobacco, and Cannabis Use During Pregnancy,

by Script (continued)

Script type

Mental health Non-mental health

indication script, indication script,

Overall, No. (%) No. (%) [95% CI] No. (%) [95% CI]
Characteristic [95% CI] (N = 505) (n =243) (n=262) P value
Source of information®!
No source 228 (45.2)[40.9-49.5] 120(49.4)[43.2-55.6] 108(41.2)[35.4-47.3] .07
Personal experience 180 (35.6) [31.6-39.9] 80(32.9)[27.3-39.1] 100 (38.2)[32.5-44.2] .22
or opinion
General knowledge 46(9.1)[6.9-11.9] 20(8.2) [5.4-12.4] 26(9.9)[6.9-14.1] 51
Published research 35(6.9) [5.0-9.5] 10 (4.1) [2.3-7.4] 25(9.5) [6.6-13.7] .02
Online sources 40 (7.9) [5.9-10.6] 18(7.4)[4.7-11.4] 22(8.4)[5.6-12.4] .68
(eg, search engines)
Product or retailer 29 (5.7)[4.0-8.1] 14 (5.8) [3.5-9.4] 15(5.7) [3.5-9.2] .99
warnings
Lack of reliable 22 (4.4)[2.9-6.5] 8(3.3)[1.7-6.4] 14 (5.3) [3.2-8.8] .26
information
Delivery services
available>™

Yes 166 (32.9)[28.9-37.1] 89 (36.6) [30.8-42.9] 77 (29.4) [24.2-35.2] 08
No 339(67.1)[62.9-71.1] 154 (63.4)[57.2-69.2] 185(70.6) [64.8-75.8]

Abbreviations: NA, not applicable; THC, tetrahydrocannabinol.
@ Categories are mutually exclusive.
b Categories are not mutually exclusive.

€ Products with no THC (eg, products with only non-THC cannabinoids such as cannabidiol, cannabinol, etc.) and low THC
products (eg, products noted as containing a THC:non-THC ratio or a lower-than-average THC content) were combined
into 1 category called low or no-THC.

9 Harm reduction strategies include suggestions to use alternate (safer) methods of consuming that may still contain
cannabis (eg, using clean methods like a bong or pipe, switching to hemp blunt wraps, avoiding chemicals and pesticides)
and suggestions to simply consume less cannabis.

€ Noncannabis recommendations include supplements and lifestyle modifications such as diet, mindfulness, yoga, and
meditation.

f Smoking includes the use of joints, bongs, pipes, and blunts.

& Vaping is use of an electronic device that heats liquid or dry material to produce an aerosol or vapor (eg, vape pens or
desktop vaporizers).

" Dabbing is the use of cannabis concentrates (eg, shatter or wax).
I Edibles includes gummies, tablets, capsules, tinctures, drinks, foods, and other orally ingested products.
i Sublingual are tablets or strips that dissolve under the tongue.

“ Topicals are cannabis products applied directly to and absorbed through the skin (eg, lotion, ointments, or bath bombs).

Source of information was recorded after the call based on the caller’s assessment of the information provided. If the
budtender stated an obvious personal opinion (eg, "l believe...," or “In my opinion..."), the response was coded as
personal opinion. If the budtender cited specific research studies or specific websites, the response was coded as
published research or online sources, respectively. If the budtender referenced specific retailer policies (eg, this store
prohibits giving medical advice) or warnings on products or posters displayed in the dispensary, responses were coded
accordingly. If responses reflected commonly held beliefs, (eg, “most people say" or “it is generally not recommended")
without citing another source, responses were coded as general knowledge.

M(Caller was asked at the end of the call if the retailer provided delivery services (yes responses included limited delivery
service; ie, particular times of day and geographic restrictions).

practice calls and role-playing to ensure consistency of delivery and documentation. Callers met
regularly to review notes, compare budtender responses, and discuss codes. The lead caller (M.B.D.)
reviewed notes and codes for all calls for completion, accuracy, and consistency. All coding
discrepancies were resolved through discussion and consensus.

Sample
The target population consisted of all 1167 storefront retailers with a medical and adult-use cannabis
license in California as of November 17, 2023, using license data from the California Department of
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Cannabis Control (DCC) website. To achieve feasible call volume, we randomly selected 800
storefront retailers and assigned them to 1of the 2 scripts using block randomization by county and
then randomized to the 3 mystery callers. Two retailers subsequently identified as duplicates at the
same physical address were removed, yielding a final randomly selected sample of 798 retailers.
Retailer telephone numbers were obtained by the callers through an online search of the retailer's
name cross-checked against the corresponding address in the DCC list, as the telephone number
listed by DCC was typically for the retailer owner rather than the retailer.

Statistical Analysis

The primary outcome was the percentage of retailers who advised that blunt use, tobacco use, and
cannabis use were unsafe during pregnancy. Secondary outcomes included recommendations given,
safer or more harmful modes of cannabis use, and the percentage who recommended the caller
speak with their health care practitioner (with or without prompting). Responses from the mental
health vs non-mental health scripts and delivery services vs nondelivery services retailers (based on
budtender’s responses) were compared using exact Pearson x? tests using SAS version 9.4 (SAS
Institute); 95% Cls were computed using the Quesenberry and Hurst method. A 2-sided P < .05 was
considered statistically significant. Analyses were conducted from March to June 2025.
Representative quotations from retailers were selected to supplement the quantitative findings.

Results

Of the 798 retailers to whom calls were attempted, 293 (36.7%) were not completed (213 [26.7%)]
had no working number, 76 [9.5%] had no answer, 4 [0.5%] refused or were ineligible). Valid calls
were achieved for 505 retailers (63.3%; 243 mental health, 262 non-mental health scripts) (eFigure
in Supplement 1); the Figure shows the distribution of retailers with valid calls across California.

Overall, 0.8% (95% Cl, 0.2%-2.9%) of budtenders advised that prenatal blunt use was safe,
79.6% (95% Cl, 74.2%-84.2%) advised that it was unsafe, 3.0% (95% Cl, 1.5%-5.9%) said they were
unsure, and 16.6% (95% Cl, 12.5%-21.8%) said they could not provide medical recommendations
(eg, "l am not a doctor and cannot advise you on this”) (Table 1). Similarly, when probed specifically
about safety of tobacco and cannabis (2 main components of blunts), 0.8% (95% Cl, 0.2%-2.9%)
advised that prenatal tobacco use was safe, 79.2% (95% Cl, 73.7%-83.8%) advised it was unsafe,
5.7% (95% Cl, 3.5%-9.4%) were unsure, and 14.3% (95% Cl, 10.5%-19.2%) said they could not
provide medical advice. In contrast, when probed, 20.6% (95% Cl, 16.0%-26.1%) advised that
prenatal cannabis use was safe, 40.4% (95% Cl, 34.5%-46.6%) advised that it was unsafe, 19.2%
(95% Cl, 14.8%-24.6%) were unsure, and 19.8% (95% Cl, 15.3%-25.2%) said they could not provide
medical advice. When addressing safety concerns, 89 (17.6%; 95%(Cl, 13.7%-22.1%) mentioned
potential harms for the baby and 12 (2.4%; 95%Cl, 1.2%-4.7%) mentioned potential harms for
mother and baby. Table 2 includes representative quotes from budtenders in response to phone
script questions, highlighting the inconsistent advice given. Overall, 36.6% (95% Cl, 32.6%-40.9%)
recommended low- or no-tetrahydrocannabinol (THC) cannabis products containing other
cannabinoids (eg, cannabidiol), 22.0% (95% Cl, 18.6%-25.8%) recommended other harm reduction
strategies (eg, consuming less frequently), and 6.1% (95% Cl, 4.4%-8.6%) recommended
noncannabis strategies (eg, mindfulness).

Overall, 41.8% (95% Cl, 35.2%-48.6%) endorsed that some modes of prenatal use are safer or
more harmful (including those who originally said use is not safe, but went on to suggest something;
eg, "No use is best, but if need to use, then edibles are probably safest"), 24.0% (95% Cl,
18.6%-30.3%) did not know, 6.9% (95% Cl, 4.2%-11.3%) said safety or risk does not vary by mode,
and 13.9% (95% Cl, 9.8%-19.3%) said no modes are safe. Edibles were the most endorsed safer mode
(160 respondents [31.7%]), followed by smoking (28 respondents [5.5%]), topicals (26 respondents
[5.2%]), vaping (11 respondents [2.2%]), sublingual (5 respondents [1.0%]), and dabbing (4
respondents [0.8%]). Smoking was most endorsed as a less safe mode (128 respondents [25.4%])
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followed by vaping (31 respondents [6.1%]), edibles (24 respondents [4.8%]), dabbing (5
respondents [1.0%]), and sublingual ( respondent [0.2%]). This question was not asked when the
budtender had clearly advised against any prenatal cannabis use and the caller perceived this
question might cause discomfort (68 respondents).

During the call, 222 budtenders (44.0%) recommended speaking to a physician without
prompting, and 233 (46.1%) recommended it when asked if the caller should talk to her physician
about prenatal cannabis use (455 overall [90.1%]). While almost half did not spontaneously share
their source of information for their recommendation (228 respondents [45.2%]), personal
experience was most common (180 respondents [35.6%]), followed by general knowledge (eg,
"most people say"; 46 respondents [9.1%]), online sources (eg, search engines, social media, and
blogs; 40 respondents [7.9%]), and published research (35 respondents [6.9%]). Only 29 [5.7%]
mentioned product or store warnings.

Responses were generally similar for the mental and non-mental health scripts, with a few key
differences. Budtenders who received the mental health script were less likely to endorse prenatal
tobacco use as safe (1 respondent [0.4%] vs 3 [1.2%]) and more likely to say they could not say
whether tobacco is safe (44 respondents [18.1%] vs 28 [10.7%]) (Table 1). They were also more likely
to report they could not say whether prenatal cannabis is safe (66 respondents [27.2%] vs 34
[13.0%]). but less likely to say they were unsure (28 respondents [11.5%] vs 69 [26.3%]). Budtenders
with the mental health script were also more likely to recommend low or no THC products (119

Figure. Number of Retailers Per County in Sample
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Table 2. Representative Quotes From Budtenders in Response to Phone Scrip Questions

Topic Representive quote
Prenatal blunt use
Safe “I think you will be fine. | smoked blunts and joints while | was pregnant and my kids are fine.”
Not safe “I' would not recommend blunts because the tobacco isn't safe. Joints and out of pipe is fine and safe.”
“Absolutely no! Terrible for your baby. Can cause mental retardation and birth defects. You must stop cold turkey now.”
Unsure “]'am not sure, it is really up to you.”

Cannot give medical advice

Prenatal tobacco use
Safe
Not safe

Unsure

Cannot give medical advice
Prenatal cannabis use

Safe

Not safe

Unsure

Cannot give medical advice

Recommendations for prenatal use
(not mutually exclusive)

Low or no THC

Other cannabis-related harm
reduction strategies

Noncannabis (eg, mindfulness)

No recommendations

Are certain modes safer than others
Certain modes safer
No difference in safety by mode

“We're not able to answer that question. Your best bet is to ask your doctor.”
“Not being a medical professional, | don't like to give out information, especially when you're pregnant because | don't want
to give you wrong information.”

“| think you will be fine.”

“Tobacco products are not safe. There are warning labels on them.”
“Definitely tobacco is not safe. Switch to hemp wraps.”

“Probably both cannabis and tobacco are unsafe, but | don’t know for sure.”
“I'd ask your doctor about this. Not to be rude, but we can’t tell you for sure that something is safe.”

“Joints and out of a pipe is fine and safe.”

“They have done research with cannabis, and it doesn’t cause harm.”

“Marijuana is safe. | smoked my whole pregnancy and my daughter is fine, she is a-ok. It helped me to eat things.”
“Cannabis is okay and safe before five months.”

“As long as you stay away from the tobacco. A lot of people say that cannabis is harmful, but that’s a stereotype.”

“Cannabis has a label that says not safe in pregnancy.”
“From what I've read, everything you consume when pregnant your baby will also consume, and that it might affect them
well into their twenties.”

“Marijuana use, I'm not sure. Best thing is to ask your doctor.”
“New research says marijuana may not be bad, but we don’t know.”

“Scientific-wise, do your own research. | can’t give medical advice.”

“Low THC, high CBD are safer.”

“CBD tinctures would be good.”

“Maybe CBN only.”

“Only CBD products with no THC.”

“High CBD products are the way to go, CBD is natural, you pass it to your baby through breast milk. THC is dangerous for the
baby, how bad | can't really say.”

“Bath bombs would be a good option.”

“Cut back, don’t smoke all day.”

“Avoid high concentration products, infused products.”

“We have lotions you can try.”

“Use natural hemp wraps instead of blunts.”

“If you use during pregnancy, definitely get it from a dispensary.”
“Smoking ‘clean’ is best from a bong or pipe. Studies show that what is bad is what you smoke out of not what you are
smoking.”

“Don’t use during the third trimester.”

“Safest in third trimester, in moderation.”

“Use the minimal amount and consult with your doctor.”

“Use clean methods like bong, pipe, and avoid papers.”

“Eat healthy, take care of yourself.”

“Lion’s mane mushrooms for relaxation and anxiety, brain health.”

“Use black pepper to help with cravings. Lavender, sea moss, and chamomile for stress.”

“Spend time with loved ones, relaxation, massage, exercise, eat well.”

“Try chewing on ice cubes, can help with oral fixation and hydrate you.”

“Bananas and vitamin B6 are good for morning sickness.”

“Kava root.”

“Herbal teas. Ask your doctor what you can do instead of cannabis. There are lots of good options that don't require smoking
or using drugs.”

“Meditation, breathing techniques. | have bad anxiety and have learned to cope using breathing.”

“Lavender essential oil and chamomile tea. My mom did acupuncture when she was pregnant with me and it helped her with
her anxiety. Peppermint oil is helpful for nausea. No alcohol. If you are petite, make sure to take iron.”

“Again, talk to doctor, but maybe try magnesium supplements to help you relax.”

“Can’t recommend anything while pregnant, not even CBD.”

“Talk to your doctor, | really can’t help you.”

“| cant give medical advice.”

“Stop completely. | can’t recommend anything.”

“I would say CBD but that might also be bad. None of us are doctors so we can't give medical advice. | would say you should
ask your doctor to help you address your anxiety in other ways.”

See responses in next section under safer or less safe modes.

“However you want to use it is good.”
“Doesn’t matter. Just reduce the amount you are using it.”
“I think all modes are about the same. They have pros and cons.”

(continued)

& JAMA Network Open. 2025;8(12):2548373. doi:10.1001/jamanetworkopen.2025.48373 December 10, 2025 8/15

Downloaded from jamanetwork.com by guest on 12/15/2025



JAMA Network Open | Substance Use and Addiction Cannabis Retailer Advice on Blunt, Tobacco, and Cannabis Use During Pregnancy

Table 2. Representative Quotes From Budtenders in Response to Phone Scrip Questions (continued)

Topic

Representive quote

No mode is safe

Do not know

Modes that are safer (not mutually exclusive)
Smoking

Vaping

Dabbing

Edibles

Sublingual

Topical

Modes that are less safe (not mutually exclusive)

Smoking

Vaping

Dabbing
Edibles

Worth talking to doctor
Yes (already suggested)

Yes (when prompted)

No

| do not know

“Any THC is bad for baby. In California, they test you at birth for drugs and if positive, they will call child protective services
and take your baby away.”

“No way of using cannabis is safe.”

“Don’t do anything. Everything you put in your mouth the baby feels. | would quit cold turkey. You could think, ‘Does my
baby want to be high today?’...If you were my girl | would beg you not to do any of this, at least until the baby is born. I'm
not shaming. Just sit back and think about what do you want for your child.”

“THC will get to your baby no matter how you do it so best to stop.”

“] don’t know honestly. Ask your doctor.”
“There really hasn’t been enough research on this, some doctors will admit that.”

“Compared to vaping, anything you smoke will be less harmful because it goes right to the brain and impacts the baby less.”
“Use from a pipe. That's safer than edibles or vaping because edibles go straight to the baby.”

“I'm not sure, vaping might be safest.”
“Vaping and edibles are safest, need to avoid soot build up in body.”

“Pot does have herb so it's carcinogenic. | would switch to a cartridge with a dab pen as clean as possible. Liquid diamond
cart is super pure. Plant is stripped of THC, filtered, and then vaporized. Live resin is better. You could do an electric dab rig
or anything that is a concentrate.”

“Edibles might be safer than smoking.”

“Go as natural as possible. Capsule or tincture would be the best option.”
“Edibles are safer. Talk to your doctor. My doctor told me to do edibles.”
“Pregnant people usually use edibles because of fewer carcinogens.”

“A lot of people switch to edibles and beverages.”

“Fast-acting edibles are a good choice.”

“There are drops that you use under your tongue. The one | think might be good is made by Unique Karma, you should look
them up and do some research.”

“Bath bombs and topicals.”

“My baby mama used. Honestly, it would be better to use a topical. Don’t want to get in trouble with child protective
services.”

“Body creams without THC.”

“Topicals, patches. Those won't go directly to the baby.”

“I really can't say, we have balm, but that wouldn't help you with anxiety, and pretty much anything else that you take into
your body will be in the bloodstream and enter the umbilical cord. You really should speak to your doctor about this.”

“Smoking is not as safe.”

“Don’t recommend smoking anything.”

“Smoking is just all around bad.”

“Mode matters, especially during pregnancy. Definitely don't smoke. You could try topicals.”

“Stay away from vapes!”

“Vaping is worse in my personal opinion. A lot more has been done to it to get the effects. Eating might be equal to or better
than smoking, but | can't recommend anything.”

“My doctor said edibles are the safest, no vaping, too new with side effects.”

“Stick to papers, joints, and smoking. Don't do dabs.”

“Edibles might be more harmful because they go to your saliva glands and hit you more directly.”

“Edibles go into your digestive system and anything you eat the baby eats.”

“Edibles will go straight to the baby.”

“Edibles are worse than smoking as liver absorbs seven times as much THC.”

“Definitely not edibles, anything you eat goes right to the baby. Inhaling smoke doesn't affect baby.”

“I think edibles are too potent and have too many additives. If you need to use, stick with joints or bongs.”

“] am not able to give medical advice. You should ask your doctor.”

“Most statistics say it's not safe for the baby’s development. But everyone is different, so you should talk to your doctor.
There might be medical reasons why it is okay to use.”

“Definitely no tobacco. | can't really say about cannabis. It is personal decision. | am pregnant too, and choosing to stop. But
you should talk to your doctor.”

“I'm sorry but | don't think I'm qualified to say, you need to ask a medical person that.”

“We have products for anxiety, but not ones that | can recommend while you're pregnant, maybe after you speak to your
doctor they can make a recommendation for you.”

“We won't deny you, but you need to talk to your doctor.”

“This is a doctor question, don't mean to be rude or nothing, but | couldn't tell you what's safe for your body. There are a lot
of factors and the only person who can give you that information is a doctor.”

“Absolutely. Talk to your doctor. They caution us to stay away from these conversations.”

“Definitely talk to your doctor. We are not medical experts.”

“Yes, talk to your doctor. 110% yes. I'm not a doctor. I’'m telling you about experiences from other women.”

“Sure. Talk to him. And see if he has other things he recommends.”

“Better to be safe and ask your doctor.”

“Yes, absolutely. And if your doctor says that THC is fine, we can then recommend some products that might work.”
“Yes, they are more knowledgeable and understanding now.”

“Yes, definitely talk to your doctor. There is a lot of misinformation out there and they can help sort it out.”

“| think talking to your doctor is an excellent idea. They are the experts.”

“No. They will just tell you not to use anything.”

“Hmmm...It's changed so much in the last few years with legalization. | wouldn’t mention it.”
“I've heard too many horror stories and child protective services getting involved.”

“] don’t know. Most doctors don’t give a shit. They’ll just give you pills. I'm not a doctor.”

“It depends on how chill your doctor is.”
“You can, but | can’t say what would happen. | don’t know.”

(continued)
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Table 2. Representative Quotes From Budtenders in Response to Phone Scrip Questions (continued)

Topic

Representive quote

Source of information (not mutually exclusive)
Personal experience or opinion

General knowledge

Published research

Online sources (search engines)

Retailer policy

Product or retailer warnings

Lack of reliable information

“| used with my daughter, and she is perfectly healthy.”

“You'll want to ask your doctor. | personally have done the same. | used rarely while | was pregnant and did my own research
on google. My doctor was adamant not to do it in first 2 to 6 months because that is when the brain is developing but after
that it is okay. | also used it for throwing up or to help me be hungrier.”

“Cannabis is fine. My cousin's baby came out as a genius, no difficulties with birth. Stop a month before so it's not in your
blood.”

“My mom smoked weed during pregnancy with us and we all turned out okay.”

“Yeah, there are a lot of debates on this, it's kind of all up in the air. Some people say it's fine as long as you stop at a certain
point in pregnancy."

“In general, based on what | have been told, you shouldn't smoke anything while you are pregnant.”

“They say not to. Smoking is not good.”

“We do not recommend any type of cannabis during pregnancy, studies have shown bad things happen when you do that.”
“Research says using cannabis is safe while you are pregnant.”

“Go online to do your own research. Go to Leafly.”
“Smoking is not good while pregnant. Go online and do your own research about what is best during pregnancy. Lots of
opinions and information out there!”

“For legal reasons, it is our policy that we are not allowed to answer. We can't give medical advice about pregnancy.”
"I'm sorry but as a business we can't answer questions like that, sorry."

“Generally, most people try to stay away from smoking because California warnings say it can cause reproductive harm.”
“It's advised against, warnings on all products, we do have people who are pregnant and we sell to them, but we can't
confirm it's safe.”

“All of our products in the store have a warning label that says not to use during pregnancy.”

“We have printouts in the store that come from the San Francisco Department of Public Health, and it says they discourage
smoking or using cannabis while pregnant.”

“It is 50/50; some people say you shouldn't but | know many people who have smoked throughout pregnancy and kids are
OK. Can't really say yes or no, you should really talk to your doctor. | definitely think you should stop tobacco, but | don't
think cannabis is harmful to baby.”

“Yeah, there are a lot of debates on this. It's kinda all up in the air. Some people say it's fine as long as you stop at a certain
point in pregnancy. It's really up to you and, you know, | really can't say for sure.”

Abbreviations: CBD, cannabidiol; CBN, cannabinol; THC, tetrahydrocannabinol.

respondents [49.0%] vs 66 [25.2%]), less likely to have no recommendations (90 respondents
[37.0%] vs 149 [56.9%]), and less likely to cite published research as a source of their information (10
respondents [4.1%] vs 25 [9.5%]). Responses were similar among retailers with and without delivery

services (eTable in Supplement 1).

All callers noted empathy among budtenders (eg, acknowledging that prenatal use is a personal
decision and can be a difficult choice if cannabis is helping with mental and physical health). For
example, one budtender stated: "l recognize how complicated a question like this is. If you need any
help at all and want to come in, I'm happy to work personally with you.”

Discussion

In this cross-sectional mystery caller study of 505 randomly selected storefront cannabis retailers
across California, we characterized budtender recommendations around prenatal blunt, tobacco,
and cannabis use. Less than 1% said that prenatal blunt or tobacco use was safe, while 20% said that
prenatal cannabis use was safe. A lower percentage said they were unsure about the safety of
prenatal blunt or tobacco use vs prenatal cannabis use, only 40% advised that prenatal cannabis use
was unsafe, and more stated that they could not give advice about the safety of prenatal cannabis
vs blunt or tobacco use. Overall, edibles were endorsed as a safer mode of prenatal cannabis use and
smoking was endorsed as a more harmful mode of use. Responses were inconsistent across retailers,

with some indicating prenatal smoking was safest. This discrepancy highlights the lack of research

and education on the relative harms of different modes of prenatal cannabis use.

Despite required budtender training in California, pregnant individuals who used cannabis

report viewing them as experts on the safety and benefits of prenatal cannabis use and view them as

a trusted source for accurate advice about products.*' Our findings complement results from a
mystery caller study in Colorado that found that 69% of budtenders recommended cannabis to a
pregnant woman for morning sickness, 36% said prenatal cannabis was safe, and only 32%

recommended that she speak to her clinician without prompting (80% ultimately recommended
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discussion following a direct query). Results are also consistent with a recent study across 5 cities in
different US states that found 54.3% of retailers endorsed cannabis use for pregnancy-related
nausea, and only 26.4% warned against prenatal use.

Recommendations from budtenders included low or no THC cannabis products, other harm-
reduction related advice (eg, use less frequently, avoid additives and pesticides, and use clean
methods like flower from a bong or pipe), and health strategies not involving cannabis (eg,
mindfulness or herbal tea). Overall, 90.1% ultimately recommended speaking with a physician, with
about half (44.0%) recommending this without prompting. Notably, most budtenders conveyed
warmth and empathy and acknowledged the complex factors that go into decision-making about
prenatal cannabis use even as they often provided incorrect guidance.

Our study is novel in its examination of whether retailer responses varied based on callers’
reasons for prenatal cannabis use. Callers who reported using cannabis for mental health indications
received more cautious budtender recommendations, including advice to use low or no THC
products. Budtenders may be more careful about making recommendations when pregnant
customers use cannabis for mental health reasons vs recreationally. Furthermore, budtenders may
believe THC is the only harmful cannabinoid or consider other cannabinoids as only having medicinal
properties. Additional studies are needed to further investigate the factors underlying differences
in advice.

Existing research not specific to pregnancy shows that budtenders self-report lack of training
related to cannabis therapeutics (with training focused more on sales/profit vs health promotion)
and would like high-quality training opportunities.** Budtenders report making recommendations to
cannabis buyers based on other customer experiences and their own experiences.*® A study in
Washington found that budtenders were amenable to handing out or posting information from the
state related to risky use behaviors (eg, use while driving or during pregnancy).*® In this study, most
budtenders who mentioned their source of information reported that their advice was based on
personal experience or opinion. While the exact factors underlying the inconsistent
recommendations around the safety of prenatal cannabis use are unknown, it is possible that
knowledge gaps, misinformation, personal beliefs, the influence of the cannabis industry, or desire to
sell products may be contributing factors. Budtenders may not feel confident answering questions
related to the safety of prenatal cannabis use but may feel pressured by customers’ expectations or
the desire to sell cannabis. Understanding the mechanisms underlying inconsistent
recommendations can lead to the development of more informed training, communication, and
regulatory strategy interventions.

Notably, only 5.7% of retailers mentioned on-package or in-retailer warnings about prenatal
cannabis use, highlighting the need for improved awareness and visibility of warnings. Results
suggest that the required health warnings on cannabis product packaging in California, which can be
in size 6 font, including one stating, “CANNABIS USE WHILE PREGNANT OR BREASTFEEDING MAY
BE HARMFUL," may be overlooked or not taken seriously by budtenders. Findings underscore the
need for educational interventions aligned with California Senate Bill 540 (effective March 1, 2025,
after our calls were completed) which requires that all California licensed cannabis retailers
prominently display a brochure on the health risks of cannabis, including during pregnancy, at the
point of sale or upon delivery and offer a printed copy to every new customer during their first
purchase.*” This policy has potential to improve knowledge and awareness of risks of prenatal use for
both budtenders and individuals of reproductive age. Future research is needed to test the
implementation and impact of this policy on changes in budtender and pregnant individual
awareness of potential harms and prenatal use. Policy enforcement, training opportunities, and
national guidance related to product messaging and consumer protections may be useful ways to
improve oversight and standardization of budtender recommendations.

Younger women, Black and Hispanic women, and those with lower socioeconomic status have
higher rates of prepregnancy and prenatal cannabis use, more frequent cannabis use, and greater
tobacco use.*30404849 There are also existing inequities in access to high-quality health
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information. Future research is needed to assess whether policy changes, including implementation
of more visible warnings around prenatal cannabis use, retailer training, and education reduce
disparities in use.

Strengths and Limitations

Strengths of this study include a novel, telephone-based randomized mystery caller survey study
across California, with a robust sample, an adequate response rate, and use of scripts with and
without mental health indications for use. Furthermore, this is the first study we know of to assess
budtender recommendations about prenatal blunt use and the relative safety of different modes of
prenatal cannabis use and to test whether responses varied by availability of delivery. Finally, the
study took place during the seventh year of legal adult-use sales in California when most retailers
were well-established, and we contextualized our findings using budtender quotes.

This study also had limitations. Calls were limited to storefront retailers with a California license
to sell medical and adult-use cannabis and did not include retailers from others states or those
operating without a retail license. We were not able to reach all retailers, primarily due to inactive or
incorrect phone numbers, and results may not generalize to all licensed retailers if unreachable stores
differed systematically from those contacted. Budtender recommendations may vary depending on
the caller and who answered the phone, and single call snapshots may miss intrastore variability
across staff and shifts. We did not collect budtender sociodemographics, and we were unable to
assess whether advice varied with these factors. Calls were conducted over an 11-month period,
during which social norms and the cannabis retail landscape may have changed, potentially
influencing budtender perceptions. Finally, causal inferences about the effects of budtender advice
on pregnant individuals’ behavior cannot be made in this cross-sectional study.

Conclusions

This cross-sectional study was the first to examine budtender recommendations about prenatal
blunt use. While most budtenders advised against prenatal blunt or tobacco use, 1in 5 endorsed
prenatal cannabis use as safe, highlighting the need for standardized budtender education about the
health risks of prenatal use. Findings underscore the importance of accurate public policy
information for pregnant individuals given that budtender advice may not align with medical
guidelines or evidence-based research.

ARTICLE INFORMATION
Accepted for Publication: October 18, 2025.

Published: December 10, 2025. doi:10.1001/jamanetworkopen.2025.48373

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2025
Young-Wolff KC et al. JAMA Network Open.

Corresponding Author: Kelly C. Young-Wolff, PhD, MPH, Division of Research, Kaiser Permanente Northern
California, 4480 Hacienda Dr, Bldg B, Pleasanton, CA 94588 (kelly.c.young-wolff@kp.org).

Author Affiliations: Division of Research, Kaiser Permanente Northern California, Pleasanton (Young-Wolff, Does,
Negusse, Ogden, Nugent); Department of Psychiatry and Behavioral Sciences, University of California, San
Francisco (Young-Wolff); Prevention Policy Group Public Health Institute, Oakland, California (Silver, Soroosh);
University of Colorado School of Medicine, Aurora (Metz); Denver Health and Hospital Authority, Denver,
Colorado (Metz).

Author Contributions: Dr Young-Wolff had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Young-Wolff, Does, Nugent, Silver, Soroosh, Metz.
Acquisition, analysis, or interpretation of data: Young-Wolff, Does, Negusse, Ogden, Nugent, Soroosh, Metz.

Drafting of the manuscript: Young-Wolff, Does, Soroosh.

[5 JAMA Network Open. 2025;8(12):2548373. doi:10.1001/jamanetworkopen.2025.48373 December 10, 2025 12/15

Downloaded from jamanetwork.com by guest on 12/15/2025


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2025.48373&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
mailto:kelly.c.young-wolff@kp.org

JAMA Network Open | Substance Use and Addiction Cannabis Retailer Advice on Blunt, Tobacco, and Cannabis Use During Pregnancy

Critical review of the manuscript for important intellectual content: All authors.
Statistical analysis: Ogden, Nugent.

Obtained funding: Young-Wolff.

Administrative, technical, or material support: Young-Wolff, Does, Negusse, Soroosh.

Conflict of Interest Disclosures: Dr Young-Wolff reported receiving grants from Kaiser Permanente Northern
California Community Health during the conduct of the study, and grants from the National Institute on Drug
Abuse and the Tobacco-Related Disease Research Program outside the submitted work. Dr Metz reported being
the site primary investigator (PI) for a Pfizer study of Paxlovid in pregnancy, a site Pl for a Moderna study of
respiratory syncytial virus (RSV) vaccination in pregnancy, and a site Pl for a Pfizer study of RSV vaccination in
pregnancy; and receiving UpToDate royalties for 2 topics on trial of labor after cesarean. Ms Does reported
receiving support paid to institution from the Industry PMR Consortium. No other disclosures were reported.

Funding/Support: This study was supported by Kaiser Permanente Northern California Community Health.

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Data Sharing Statement: See Supplement 2.

REFERENCES

1. Coleman-Cowger VH, Pickworth WB, Lordo RA, Peters EN. Cigar and marijuana blunt use among pregnant and
nonpregnant women of reproductive age in the United States, 2006-2016. Am J Public Health. 2018;108(8):
1073-1075. doi:10.2105/AJPH.2018.304469

2. Young-Wolff KC, Sarovar V, Alexeeff SE, et al. Trends and correlates of self-reported alcohol and nicotine use
among women before and during pregnancy, 2009-2017. Drug Alcohol Depend. 2020;214:108168. doi:10.1016/].
drugalcdep.2020.108168

3. Volkow ND, Han B, Compton WM, McCance-Katz EF. Self-reported medical and nonmedical cannabis use
among pregnant women in the United States. JAMA. 2019;322(2):167-169. doi:10.1001/jama.2019.7982

4. Young-Wolff KC, Sarovar V, Tucker LY, et al. Self-reported daily, weekly, and monthly cannabis use among
women before and during pregnancy. JAMA Netw Open. 2019;2(7):€196471. doi:10.1001/jamanetworkopen.
2019.6471

5. Substance Abuse and Mental Health Services Administration. Key substance use and mental health indicators
in the United States: key results from the 2023 National Survey on Drug Use and Health. 2024. Accessed
December 6, 2024. https://www.samhsa.gov/data/report/2023-nsduh-annual-national-report

6. Young-Wolff KC, Ray GT, Alexeeff SE, et al. Rates of prenatal cannabis use among pregnant women before and
during the COVID-19 pandemic. JAMA. 2021;326(17):1745-1747. doi:10.1001/jama.2021.16328

7. Grigsby TJ, Assoumou B, Koning SM, Howard JT, Howard K. Cannabis use among pregnant and nonpregnant
women of childbearing age: findings from the 2021-2023 National Survey of Drug Use and Health. Am J Prev Med.
2025;69(4):107967. doi:10.1016/j.amepre.2025.107967

8. Metz TD, Allshouse AA, Hogue CJ, et al. Maternal marijuana use, adverse pregnancy outcomes, and neonatal
morbidity. Am J Obstet Gynecol. 2017;217(4):478 e1-478 8. doi:10.1016/j.ajog.2017.05.050

9. Sharapova SR, Phillips E, Sirocco K, Kaminski JW, Leeb RT, Rolle I. Effects of prenatal marijuana exposure on
neuropsychological outcomes in children aged 1-11 years: a systematic review. Paediatr Perinat Epidemiol. 2018;32
(6):512-532. doi:10.1111/ppe.12505

10. Committee on Obstetric Practice. Committee opinion No. 722: marijuana use during pregnancy and lactation.
Obstet Gynecol. 2017;130(4):€205-e209. doi:10.1097/A0G.0000000000002354

11. National Academies of Sciences, Engineering, and Medicine. The health effects of cannabis and cannabinoids:
the current state of evidence and recommendations for research. 2017. Accessed November 4, 2025. https://nap.
nationalacademies.org/catalog/24625/the-health-effects-of-cannabis-and-cannabinoids-the-current-state

12. Ryan SA, Ammerman SD, O'Connor ME; COMMITTEE ON SUBSTANCE USE AND PREVENTION; SECTION ON
BREASTFEEDING. Marijuana use during pregnancy and breastfeeding: implications for neonatal and childhood
outcomes. Pediatrics. 2018;142(3):e20181889. doi:10.1542/peds.2018-1889

13. Young-Wolff KC, Adams SR, Alexeeff SE, et al. Prenatal cannabis use and maternal pregnancy outcomes. JAMA
Intern Med. 2024;184(9):1083-1093. doi:10.1001/jamainternmed.2024.3270

14. Centers for Disease Control and Prevention. Marijuana use and pregnancy. Accessed November 4, 2025. https://
www.cdc.gov/marijuana/factsheets/pdf/MarijuanaFactSheets-Pregnancy-508compliant.pdf

[5 JAMA Network Open. 2025;8(12):2548373. doi:10.1001/jamanetworkopen.2025.48373 December 10, 2025 13/15

Downloaded from jamanetwork.com by guest on 12/15/2025


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2025.48373&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://dx.doi.org/10.2105/AJPH.2018.304469
https://dx.doi.org/10.1016/j.drugalcdep.2020.108168
https://dx.doi.org/10.1016/j.drugalcdep.2020.108168
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2019.7982&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.6471&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.6471&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://www.samhsa.gov/data/report/2023-nsduh-annual-national-report
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2021.16328&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://dx.doi.org/10.1016/j.amepre.2025.107967
https://dx.doi.org/10.1016/j.ajog.2017.05.050
https://dx.doi.org/10.1111/ppe.12505
https://dx.doi.org/10.1097/AOG.0000000000002354
11.%20National%20Academies%20of%20Sciences%2c%20Engineering%2c%20and%20Medicine.%20The%20Health%20Effects%20of%20Cannabis%20and%20Cannabinoids:%20The%20Current%20State%20of%20Evidence%20and%20Recommendations%20for%20Research.%20National%20Academies%20Press;%202017.%20Accessed%20November%204%2c%202025.%20https:/nap.nationalacademies.org/catalog/24625/the-health-effects-of-cannabis-and-cannabinoids-the-current-state
11.%20National%20Academies%20of%20Sciences%2c%20Engineering%2c%20and%20Medicine.%20The%20Health%20Effects%20of%20Cannabis%20and%20Cannabinoids:%20The%20Current%20State%20of%20Evidence%20and%20Recommendations%20for%20Research.%20National%20Academies%20Press;%202017.%20Accessed%20November%204%2c%202025.%20https:/nap.nationalacademies.org/catalog/24625/the-health-effects-of-cannabis-and-cannabinoids-the-current-state
https://dx.doi.org/10.1542/peds.2018-1889
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2024.3270&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://www.cdc.gov/marijuana/factsheets/pdf/MarijuanaFactSheets-Pregnancy-508compliant.pdf
https://www.cdc.gov/marijuana/factsheets/pdf/MarijuanaFactSheets-Pregnancy-508compliant.pdf

JAMA Network Open | Substance Use and Addiction Cannabis Retailer Advice on Blunt, Tobacco, and Cannabis Use During Pregnancy

15. Young-Wolff KC, Adams SR, Brown QL, et al. Modes of cannabis administration in the year prior to conception
among patients in Northern California. Addict Behav Rep. 2022;15:100416. doi:10.1016/j.abrep.2022.100416

16. Agrawal A, Budney AJ, Lynskey MT. The co-occurring use and misuse of cannabis and tobacco: a review.
Addiction. 2012;107(7):1221-1233. doi:10.1111/j.1360-0443.2012.03837.x

17. Peters EN, Budney AJ, Carroll KM. Clinical correlates of co-occurring cannabis and tobacco use: a systematic
review. Addiction. 2012;107(8):1404-1417. doi:10.1111/j.1360-0443.2012.03843.x

18. Ramo DE, Liu H, Prochaska JJ. Tobacco and marijuana use among adolescents and young adults: a systematic
review of their co-use. Clin Psychol Rev. 2012;32(2):105-121. doi:10.1016/j.cpr.2011.12.002

19. Hughes JR, Fingar JR, Budney AJ, Naud S, Helzer JE, Callas PW. Marijuana use and intoxication among daily
users: an intensive longitudinal study. Addict Behav. 2014;39(10):1464-1470. doi:10.1016/j.addbeh.2014.05.024

20. Russell C, Rueda S, Room R, Tyndall M, Fischer B. Routes of administration for cannabis use—basic prevalence
and related health outcomes: a scoping review and synthesis. Int J Drug Policy. 2018;52:87-96. doi:10.1016/].
drugpo.201711.008

21. Montgomery L, Oluwoye O. The truth about marijuana is all rolled up in a blunt: prevalence and predictors of
blunt use among young African-American adults. J Subst Use. 2016;21(4):374-380. doi:10.3109/14659891.
2015.1037365

22. Timberlake DS. A comparison of drug use and dependence between blunt smokers and other cannabis users.
Subst Use Misuse. 2009;44(3):401-415. doi:10.1080/10826080802347651

23. Timberlake DS. The changing demographic of blunt smokers across birth cohorts. Drug Alcohol Depend. 2013;
130(1-3):129-134. doi:10.1016/j.drugalcdep.2012.10.022

24. Cohn A, Johnson A, Ehlke S, Villanti AC. Characterizing substance use and mental health profiles of cigar, blunt,
and non-blunt marijuana users from the National Survey of Drug Use and Health. Drug Alcohol Depend. 2016160
(5):105-111. doi:10.1016/j.drugalcdep.2015.12.017

25. Ream GL, Benoit E, Johnson BD, Dunlap E. Smoking tobacco along with marijuana increases symptoms of
cannabis dependence. Drug Alcohol Depend. 2008;95(3):199-208. doi:10.1016/j.drugalcdep.2008.01.011

26. Chabarria KC, Racusin DA, Antony KM, et al Marijuana use and its effects in pregnancy. Am J Obstet Gynecol.
2016;215(4):506 el-7. doi:10.1016/j.ajog.2016.05.044

27. Kong G, Simon P, Mayer ME, et al. Harm perceptions of alternative tobacco products among US adolescents.
Tob Regul Sci. 2019;5(3):242-252. doi:10.18001/TRS.5.3.3

28. Sanchez JI, Fong RS, Hampilos K, Cooper ZD, Middlekauff HR. Blunt talk on “blunts": the increasingly popular
tobacco product that is potentially exacerbating tobacco-related health disparities. J Gen Intern Med. 2025;40(2):
443-447. doi:10.1007/s11606-024-08980-8

29. King BA, Dube SR, Tynan MA. Flavored cigar smoking among U.S. adults: findings from the 2009-2010
National Adult Tobacco Survey. Nicotine Tob Res. 2013;15(2):608-614. doi:10.1093/ntr/nts178

30. Compton WM, Han B, Jones CM, Blanco C, Hughes A. Marijuana use and use disorders in adults in the USA,
2002-14: analysis of annual cross-sectional surveys. Lancet Psychiatry. 2016;3(10):954-964. doi:10.1016/52215-
0366(16)30208-5

31. Azofeifa A, Mattson ME, Schauer G, McAfee T, Grant A, Lyerla R. National estimates of marijuana use and
related indicators—National Survey on Drug Use and Health, United States, 2002-2014. MMWR Surveill Summ.
2016;65(11):1-28. doi:10.15585/mmwr.ss6511al

32. Pacek LR, Mauro PM, Martins SS. Perceived risk of regular cannabis use in the United States from 2002 to
2012: differences by sex, age, and race/ethnicity. Drug Alcohol Depend. 2015;149:232-244. doi:10.1016/j.
drugalcdep.2015.02.009

33. Wilkinson ST, van Schalkwyk Gl, Davidson L, D'Souza DC. The formation of marijuana risk perceptionin a
population of substance abusing patients. Psychiatr Q. 2016;87(1):177-187. doi:10.1007/s11126-015-9369-z

34. Smart R, Caulkins JP, Kilmer B, Davenport S, Midgette G. Variation in cannabis potency and prices in a newly
legal market: evidence from 30 million cannabis sales in Washington state. Addiction. 2017;112(12):2167-2177. doi:
10.1111/add.13886

35. Englund A, Freeman TP, Murray RM, McGuire P. Can we make cannabis safer? Lancet Psychiatry. 2017;4(8):
643-648. doi:10.1016/52215-0366(17)30075-5

36. Palamar JJ, Ompad DC, Petkova E. Correlates of intentions to use cannabis among US high school seniors in
the case of cannabis legalization. Int J Drug Policy. 2014;25(3):424-435. doi:10.1016/j.drugpo.2014.01.017

37. Patrick ME, Evans-Polce RJ, Kloska DD, Maggs JL. Reasons high school students use marijuana: prevalence and
correlations with use across four decades. J Stud Alcohol Drugs. 2019;80(1):15-25. doi:10.15288/jsad.2019.80.15

[5 JAMA Network Open. 2025;8(12):2548373. doi:10.1001/jamanetworkopen.2025.48373 December 10, 2025 14/15

Downloaded from jamanetwork.com by guest on 12/15/2025


https://dx.doi.org/10.1016/j.abrep.2022.100416
https://dx.doi.org/10.1111/j.1360-0443.2012.03837.x
https://dx.doi.org/10.1111/j.1360-0443.2012.03843.x
https://dx.doi.org/10.1016/j.cpr.2011.12.002
https://dx.doi.org/10.1016/j.addbeh.2014.05.024
https://dx.doi.org/10.1016/j.drugpo.2017.11.008
https://dx.doi.org/10.1016/j.drugpo.2017.11.008
https://dx.doi.org/10.3109/14659891.2015.1037365
https://dx.doi.org/10.3109/14659891.2015.1037365
https://dx.doi.org/10.1080/10826080802347651
https://dx.doi.org/10.1016/j.drugalcdep.2012.10.022
https://dx.doi.org/10.1016/j.drugalcdep.2015.12.017
https://dx.doi.org/10.1016/j.drugalcdep.2008.01.011
https://dx.doi.org/10.1016/j.ajog.2016.05.044
https://dx.doi.org/10.18001/TRS.5.3.3
https://dx.doi.org/10.1007/s11606-024-08980-8
https://dx.doi.org/10.1093/ntr/nts178
https://dx.doi.org/10.1016/S2215-0366(16)30208-5
https://dx.doi.org/10.1016/S2215-0366(16)30208-5
https://dx.doi.org/10.15585/mmwr.ss6511a1
https://dx.doi.org/10.1016/j.drugalcdep.2015.02.009
https://dx.doi.org/10.1016/j.drugalcdep.2015.02.009
https://dx.doi.org/10.1007/s11126-015-9369-z
https://dx.doi.org/10.1111/add.13886
https://dx.doi.org/10.1016/S2215-0366(17)30075-5
https://dx.doi.org/10.1016/j.drugpo.2014.01.017
https://dx.doi.org/10.15288/jsad.2019.80.15

JAMA Network Open | Substance Use and Addiction Cannabis Retailer Advice on Blunt, Tobacco, and Cannabis Use During Pregnancy

38. FialaSC, Dilley JA, Everson EM, Firth CL, Maher JE. Youth exposure to marijuana advertising in Oregon's legal
retail marijuana market. Prev Chronic Dis. 2020;17:E110. doi:10.5888/pcd17.190206

39. Jones JT, Baldwin A, Shu I. A comparison of meconium screening outcomes as an indicator of the impact of
state-level relaxation of marijuana policy. Drug Alcohol Depend. 2015;156:e104-e105. doi:10.1016/j.drugalcdep.
2015.07.290

40. Mark K, Gryczynski J, Axenfeld E, Schwartz RP, Terplan M. Pregnant women's current and intended cannabis
use in relation to their views toward legalization and knowledge of potential harm. J Addict Med. 2017;11(3):
211-216. doi:10.1097/ADM.0000000000000299

41. Young-Wolff KC, Foti TR, Green A, et al. Perceptions about cannabis following legalization among pregnant
individuals with prenatal cannabis use in California. JAMA Netw Open. 2022;5(12):e2246912. doi:10.1001/
jamanetworkopen.2022.46912

42. Dickson B, Mansfield C, Guiahi M, et al. Recommendations from cannabis dispensaries about first-trimester
cannabis use. Obstet Gynecol. 2018;131(6):1031-1038. doi:10.1097/A0G.0000000000002619

43. Romm KF, Cavazos-Rehg PA, Williams R, et al. Cannabis retailer communication about cannabis products,
health benefits, and risks: a mystery shopper study of licensed retailers in five U.S. cities. J Stud Alcohol Drugs.
2024;85(1):100-108. doi:10.15288/jsad.23-00034

44. Braun IM, Nayak MM, Roberts JE, et al. Backgrounds and trainings in cannabis therapeutics of dispensary
personnel. JCO Oncol Pract. 2022;18(11):e1787-e1795. doi:10.1200/0P.22.00129

45. Merlin JS, Althouse A, Feldman R, et al. Analysis of state cannabis laws and dispensary staff recommendations
to adults purchasing medical cannabis. JAMA Netw Open. 2021;4(9):€2124511. doi:10.1001/jamanetworkopen.
2021.2451

46. Carlini BH, Garrett SB, Firth C, Harwick R. Cannabis retail staff (“budtenders”) attitudes towards cannabis
effects on health and experiences interacting with consumers—Washington State, USA. J Psychoactive Drugs.
2022;54(1):34-42. doi:10.1080/02791072.2021.1900628

47. California Senate Bill. SB 540: cannabis and cannabis products: health warnings. 2024. Accessed November
4,2025. https://calmatters.digitaldemocracy.org/bills/ca_202320240sb540?utm

48. Ko JY, Farr SL, Tong VT, Creanga AA, Callaghan WM. Prevalence and patterns of marijuana use among
pregnant and nonpregnant women of reproductive age. Am J Obstet Gynecol. 2015;213(2):201 e1-201 e10. doi:10.
1016/j.jog.2015.03.021

49. Montgomery L. Marijuana and tobacco use and co-use among African Americans: results from the 2013,
National Survey on Drug Use and Health. Addict Behav. 2015;51:18-23. doi:10.1016/j.addbeh.2015.06.046

SUPPLEMENT 1.

eFigure. Flowchart

eTable. Cannabis Retailer Responses to Questions About Blunt, Tobacco, and Cannabis Use During Pregnancy, by
Delivery Status

SUPPLEMENT 2.
Data Sharing Statement

[5 JAMA Network Open. 2025;8(12):2548373. doi:10.1001/jamanetworkopen.2025.48373 December 10, 2025 15/15

Downloaded from jamanetwork.com by guest on 12/15/2025


https://dx.doi.org/10.5888/pcd17.190206
https://dx.doi.org/10.1016/j.drugalcdep.2015.07.290
https://dx.doi.org/10.1016/j.drugalcdep.2015.07.290
https://dx.doi.org/10.1097/ADM.0000000000000299
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.46912&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.46912&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://dx.doi.org/10.1097/AOG.0000000000002619
https://dx.doi.org/10.15288/jsad.23-00034
https://dx.doi.org/10.1200/OP.22.00129
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.24511&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.24511&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2025.48373
https://dx.doi.org/10.1080/02791072.2021.1900628
https://calmatters.digitaldemocracy.org/bills/ca_202320240sb540?utm
https://dx.doi.org/10.1016/j.ajog.2015.03.021
https://dx.doi.org/10.1016/j.ajog.2015.03.021
https://dx.doi.org/10.1016/j.addbeh.2015.06.046

