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Abstract:

Objectives. To determine the national prevalence of Cannabinoid Hyperemesis
Syndrome (CHS) symptoms and associated characteristics.

Methods. Using data from a nationally representative survey of 7,034 US adults
(conducted May-September 2025), we fit separate survey-weighted multinomial logistic
regression models with a four-category CHS symptom and cannabis use group variable
as the outcome and demographic characteristics, cannabis use behaviors, and
cannabis-related problems as predictors.

Results. Overall, 2.7% of all respondents and 17.8% of respondents who used cannabis
daily reported CHS-like symptoms. Respondents who were younger, female, identified
as non-White, had lower income, had lower educational attainment, and endorsed
cannabis-related use problems were more likely to be in the CHS symptom group than
in the daily cannabis use group.

Conclusions. CHS symptoms are not uncommon in the US and those with fewer
economic resources and more cannabis-related use problems were more likely to report
these symptoms, even compared to others with daily cannabis use.

Policy implications. As cannabis use increases, CHS is also likely to become more
common, underscoring the importance of expanded education about the identification

and treatment of CHS.


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 3

Introduction

Increasing legalization of cannabis in the United States (US) over the last 10
years has coincided with substantial increases in the prevalence of cannabis use." 2
There has been a more pronounced increase in heavy cannabis use, typically defined
as daily or near-daily frequency, among US adults, which is estimated to have increased
269% between 2008 and 2022.% As a potential consequence of heavy cannabis use,
Cannabinoid Hyperemesis Syndrome (CHS) was first reported in 2004,* and is
characterized by recurrent episodes of severe nausea, vomiting, and abdominal pain
among people who use cannabis frequently and for an extended period.>° The causes
of CHS are not fully understood but are hypothesized to reflect the biphasic effects of
cannabinoids, where infrequent administration of cannabis may produce antiemetic
effects, while frequent, high dose exposure may overstimulate and dysregulate the
vomiting control system in the brain.® " In terms of strategies to improve CHS
symptoms, many individuals report reduced nausea after hot showers or baths.'® The
only effective long-term strategy for preventing future episodes appears to be cessation
of cannabis use.® '3

Most of the existing literature on CHS is based on reviews of medical records
from settings that treat patients during acute episodes of CHS. Recent data from
emergency departments indicates that CHS rates have been rising alongside increased
cannabis use, particularly in states where cannabis is legal.?® #* Estimates from a large-
scale retrospective study suggest that CHS may affect up to 6% of people evaluated for
recurring vomiting within the Emergency Department,?* with hospitalizations and

outpatient visits for related symptoms becoming more common in recent years.**?
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However, the existing literature is mostly limited to individuals who seek care for CHS
episodes in medical settings, which does not include or reflect the broader population of
individuals with heavy cannabis use.

National survey data are necessary to understand the overall frequency outside
of medical settings and to understand the potential public health impact of CHS
symptoms among those who use cannabis. We utilized data from a large nationally
representative survey in 2025 of US adults to document potential symptoms of CHS and
how these relate to differing patterns of cannabis use and cannabis-related problems,
and general correlates of CHS symptoms.

Methods

Study Design. Data were collected as part of the National Firearms, Alcohol,
Cannabis, and Suicide (NFACS) survey (N=7,034), a cross-sectional, nationally
representative survey of US adults aged 18 years or older. The survey was developed
by the study team and fielded by a market research company, Verasight, from May 27 —
September 2, 2025. Participants were recruited via random address-based sampling
(ABS) or multimedia messaging service (MMS) and single messaging service (SMS)
text message methods; recruitment is depicted in Figure 1.

For the ABS sample, potential participants were identified through the US Postal
Service database, which includes all non-institutionalized US adults with a current
mailing address. Individuals selected from the sample were mailed an initial invitation
letter as well as a reminder postcard. Where corresponding cell phone numbers and
email addresses were available, the research company also sent follow-up reminders

with a direct URL to the web-based survey utilizing those alternative contact methods. A
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90 total of 49,988 initial invitations were sent for ABS recruitment, with 1,914 responses
91 received (3.83% response rate). From these responses, a total of 306 (15.99%) were
92 removed for being incomplete, and an additional 99 responses (6.16%) were excluded
93 during the quality assurance process, which included confirming all responses
94  corresponded with a US IP address, no duplicate responses were provided, and no
95 non-human responses were included. Participants who completed the survey in less
96 than 30% of the median completion time were also removed. This produced a total of
97 1,509 participants.
98 For the MMS and/or SMS text message recruitment, potential participants were
99 identified from a database consisting of voter file and supplemental commercial records
100 and received a survey link via text message. A total of 2,227,925 invites were sent via
101 MMS and SMS text messages, with 8,652 responses received (0.39% response rate).
102  Twenty-nine percent (n=2,523) of those responses were removed for incomplete data,
103 and an additional 9.85% (n=604) were removed for quality control, resulting in an
104 MMS/SMS sample of 5,525 participants. Responses were weighted to match national
105 benchmarks from the July 2025 Current Population Survey for age, sex, race and
106 ethnicity, income, education, political party identification, region, and metropolitan
107  status.
108 The protocol was reviewed by the University of Michigan Health Sciences and
109 Behavioral Sciences IRB and received an exempt determination. Prior to accessing the
110 survey, participants reviewed information on the survey content, length of the survey

111 and compensation, and were informed that participation was voluntary and anonymous.
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112  All participants provided active consent prior to receiving study questions and all

113 participants completed the survey online.

114 CHS symptoms. Several sequential questions were used to capture a broad

115 group of respondents who endorsed symptoms consistent with CHS. First, all

116 respondents who endorsed at least 20 lifetime uses of cannabis were asked if they had
117 aperiod of daily or near daily cannabis use in the past 5 years, which coincides with
118 increased cannabis legalization and availability of high potency cannabis products.

119 Those who endorsed daily use in the past 5 years were asked if they had experienced
120 periods of severe nausea, vomiting, or abdominal pain. Those who endorsed such

121  periods were asked about frequency and if they received symptom relief from taking hot
122  baths or showers or from discontinuing cannabis use for a long period of time. Finally,
123 all respondents who endorsed at least 20 lifetime uses of cannabis were asked whether
124  they have ever received a diagnosis of CHS. It is important to reiterate that these items
125 were generated by our research group as a novel way to measure potential CHS

126  symptoms and have not been validated in other studies.

127 Based on this information, we made four groups for comparisons: the CHS

128 symptom group consisted of respondents who endorsed a period of daily cannabis use

129 inthe past 5 years and periods of nausea, vomiting, or abdominal pain (n = 191); the

130 daily cannabis use group, consisted of all other respondents who endorsed a period of

131 daily cannabis use in the past 5 years but not periods of severe nausea, vomiting, or

132 abdominal pain (n = 882); the cannabis use in the past 12 months group consisted of all

133 other respondents who reported cannabis use in the past 12 months (n = 1288); the no

134 cannabis use in the past 12 months group included all other respondents (n = 4673).
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135 Cannabis use and problem use. Lifetime and past 12 month cannabis use was
136 assessed using the Alcohol, Smoking, and Substance Involvement Screening Test
137  (ASSIST).?® Problem use was measured through the presence of negative

138 consequences of cannabis use from items similar to the Cannabis Use Disorder

139 Identification Test-Revised (CUDIT-R),%" with some additions including items that

140 assessed lifetime problem use as well as past 12-month prevalence. In addition to
141  specific cannabis use problems, we calculated a continuous latent trait score of

142  cannabis problem use by fitting a 2-parameter item response theory model to the

143  cannabis problem use items (separately for the lifetime and past 12 months items).
144 Analyses. We used poststratification survey weights to estimate the prevalence
145 of cannabis use and CHS symptoms. To examine demographic differences across the
146 CHS symptom and cannabis use groups, we fit separate unadjusted multinomial logistic
147  regression models, with the four-category CHS symptom and cannabis use group

148 variable as the outcome and each demographic characteristic as the predictor. To

149 compare groups on past 12-month cannabis use behaviors and lifetime cannabis use
150 problems, we fit separate unadjusted and adjusted multinomial logistic regression

151 models. In these models, the four-category CHS symptom and cannabis use group
152 variable was the outcome, and each cannabis use behavior or cannabis use problem
153 was the predictor. Adjusted multivariable models included age, sex, race and ethnicity,
154 income, and education as covariates. In post hoc analyses, we fit separate unadjusted
155 and adjusted logistic regression models using binary group indicators for pairwise

156 comparisons of the CHS symptom group with each of the other cannabis use groups as

157  the outcomes to assess differences on the predictors of interest. All analyses were
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158 conducted in Stata 19 using poststratification weights to account for complex survey

159  design.
160 Results
161 Prevalence of CHS symptoms. Table 1 presents prevalence estimates for

162 cannabis use and CHS symptoms. Approximately one-third of respondents reported
163 cannabis use in the past 12 months, and 15.3% reported a period of daily use in the
164 past 5 years. Overall, 2.7% of respondents reported episodes of severe nausea,

165 vomiting, or abdominal pain, and 0.44% reported receiving a medical diagnosis of CHS.
166  Among adults who had ever used cannabis, 5.2% reported CHS symptoms. Among

167 respondents with a period of daily cannabis use in the past 5 years, 17.8% reported
168 CHS symptoms, of whom 11.5% reported receiving a medical diagnosis of CHS.

169 Among respondents who reported CHS symptoms, approximately two-thirds

170 indicated that episodes of nausea, vomiting, or abdominal pain occurred monthly or less
171  often, whereas the remaining one-third indicated these symptoms occurred weekly or
172  more frequently. Nearly half of those endorsing CHS symptoms reported symptom relief
173 by taking hot baths or showers. Only one-quarter indicated that stopping cannabis use
174  improved symptoms, though the items did not assess how many respondents with CHS
175 symptoms attempted to abstain from cannabis use.

176 Demographic differences. Table 2 presents prevalence estimates and unadjusted
177  multinomial regression results examining demographic differences across the four CHS
178 symptom and cannabis use groups. Relative to the daily cannabis use group, younger
179 age was significantly associated with being in the CHS symptom group, whereas older

180 age was significantly associated with being in the no cannabis use in the past-12
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181 months group. Non-White respondents were also more likely than White respondents to
182  be in the CHS symptom group rather than the daily cannabis use group. In contrast,
183 race and ethnicity was not significantly associated with being in either the cannabis use
184 in the past 12-months or the no cannabis use in the past 12 months groups versus the
185 daily cannabis use group. Relative to the daily cannabis use group, lower income and
186 lower educational attainment were significantly associated with greater likelihood of
187  being in the CHS symptom group, but lower likelihood of being in the past 12-month
188 cannabis use and no past 12-month cannabis groups. Post hoc logistic regression

189 models indicated that the CHS symptom group differed significantly from both the past
190 12-month cannabis use and no cannabis use in the past 12-months groups on all

191 demographic characteristics, except sex.

192 Cannabis use. As seen in Table 3, the prevalence of being high or stoned 7 or
193 more hours on a typical day when using cannabis was 24.4% in the CHS symptom

194  group and 15.1% in the daily use group, compared with 3.2% in the cannabis use in the
195 past 12 months group. There was not a significant difference in the rate of being high or
196 stoned for 7 or more hours on a typical day between the CHS symptom group and the
197 daily cannabis use group in either unadjusted or adjusted models. However, the CHS
198 symptom group and daily cannabis use group reported significantly higher rates being
199 high or stoned for 7 or more hours than the cannabis use in the past 12-months group.
200 The prevalence of using cannabis within 1 hour of waking was 43.1% in the CHS
201 symptom group, compared with 25.3% in the daily cannabis use group and 6.3% in the
202 cannabis use in the past 12-months group. In both unadjusted and adjusted models,

203 using cannabis within 1 hour of waking was significantly associated with a higher
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204 likelihood of being in the CHS symptom group and lower likelihood of being in the

205 cannabis use in the past 12-month group, relative to the daily use group. In post hoc
206 logistic regression models, the CHS symptom group was more likely to report using
207 cannabis within 1 hour of waking than the past 12-month cannabis use group.

208 Cannabis problem use. The lifetime prevalence of each cannabis use problem
209 was highest among those in the CHS symptom group compared to those in the other
210 cannabis use groups (see Table 4). In unadjusted models, all lifetime cannabis use
211 problems except use in situations that could be physically hazardous were significantly
212  associated with a greater likelihood of being in the CHS symptom group relative to the
213 daily cannabis use group. After covariate adjustment, endorsement of each cannabis
214  use-related problem was significantly associated with greater likelihood of being in the
215 CHS symptom group, and lower likelihood of being in the cannabis use in the past 12-
216 months or no cannabis use in the past 12-months groups, relative to the daily use

217  group. Similarly, higher continuous lifetime cannabis problem use scores were

218 significantly associated with greater likelihood of being in the CHS symptom group and
219 lower likelihood of being in the cannabis use in the past 12-months and no cannabis use
220 in the past 12-months groups compared to the daily cannabis use group. Among the
221 cannabis-related problems examined, continued use despite knowing it caused or

222  exacerbated problems, devoting a great of time to cannabis use, and failing to meet
223  expectations due to cannabis were most strongly associated with being the CHS

224  symptom group versus the daily use group. In unadjusted and adjusted post hoc

225 logistic regression models, endorsement of each lifetime cannabis use problem

226  significantly differed between the CHS symptom group relative to the past 12-month


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 11

227 cannabis use and no cannabis use groups. A similar pattern of results was observed for
228 past 12-month cannabis use problems (see eTable 1 in the Supplement).

229  Discussion

230 As frequent cannabis use continues to rise,* ? and the US pursues reclassifying
231 cannabis under the Controlled Substances Act (CSA) from a Schedule | to Schedule 1l
232  substance,? it is increasingly important ascertain the potential public health implications
233  of regular cannabis use among a growing portion of US citizens. CHS has recently been
234  described in the clinical literature as a condition characterized by repeated episodes of
235 severe nausea and vomiting among individuals who use cannabis regularly.>*° Our

236 findings indicate that a significant proportion of those who use cannabis daily report
237 symptoms consistent with CHS, with nearly 18% of those who used cannabis daily in
238 the past five years endorsing these symptoms, translating to over seven million US

239  adults reporting symptoms that could be related to CHS and a little over a million US
240 adults reporting that they have been diagnosed by a medical provider with CHS. The
241  majority of those with potential symptoms of CHS reported that they have not been

242  diagnosed with CHS by a medical provider, suggesting that previous clinical estimates
243  may have underestimated the prevalence of CHS and that significant gaps in care exist
244  for those potentially struggling with CHS.

245 This survey included items intended to map onto the description of CHS that

246  exists in clinical literature,>*° but have not been validated or compared to consensus
247  clinical diagnosis. However, several findings in this survey add credibility to the potential
248 value of these initial items to capture potential symptoms of CHS. Consistent with the

249  clinical literature, 47.2% reported that their symptoms improved following a hot bath or
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250 shower and 27.6% reported symptom improvement after stopping cannabis.® 1% 18 19

251  Unfortunately, the wording of the questions did not allow for the determination of

252  whether these strategies were attempted and did not work, versus were not tried.

253  Subsequent comparisons indicated that CHS symptoms were associated with more
254  frequent cannabis use, use earlier in the day, more hours of the day spent “high”, and
255 more cannabis use problems (similar to symptoms of cannabis use disorder) compared
256  to those without any cannabis use or less than daily cannabis use. Most importantly, the
257 CHS symptom group exhibited more cannabis use problems than others who used

258 cannabis daily, consistent with the notion the CHS symptom group is a unique group
259 even among those who use cannabis frequently. These results are consistent with a
260 prior survey of attendees of online support groups for CHS which found that 82.2%

261 reported cannabis use 3 or more times daily before the onset of CHS.?° Although some
262  of the differences were small, the CHS symptom group was also younger, more likely to
263 female and non-White race, lower income, and less educated than the other cannabis
264  use groups.

265 A challenge to characterizing individuals with CHS is the lack of clear, consensus
266 diagnostic criteria. Many of the commonly used diagnostic frameworks such as the

267 Rome IV criteria® rely upon relief of nausea and vomiting episodes after sustained

268 abstinence in order to make the diagnosis. The requirement of sustained cessation of
269 cannabis use prior to conferring CHS diagnosis presents multiple challenges, however,
270 as individuals may not perceive their symptoms to be related to their cannabis use,*
271 they may not have attempted to abstain from cannabis use. Additionally, many

272  diagnostic frameworks require a certain duration of symptoms such as 6 months prior to
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273 diagnosis, which can contribute to under-recognition and underdiagnosis of initial

274  episodes. The current survey items aimed to be more inclusive of people with CHS
275 symptoms who are at various stages in the syndrome and who may not have quit or
276  attempted to quit cannabis use.

277 There is also a lack of consensus regarding treatment guidelines for CHS,

278  although there are emerging clinical guidelines and frameworks.* ** ** However, the
279  existing literature is focused on the care administered in acute care settings and

280 strategies to decrease re-admission, and not on the experiences of the majority of
281 people with CHS who are in outpatient settings such as primary care clinics and

282 addiction treatment programs, or those who have not sought medical care for their
283 symptoms and may be better reached via public health or community-based initiatives.
284 This study had several limitations related to the measurement of CHS symptoms.
285  First, because the CHS symptom items were a small part of a much larger survey, the
286 items were limited in terms of details regarding the history, duration, and intensity of
287 symptoms so the items cannot distinguish clinically significant CHS from milder CHS
288 symptoms that are associated with minimal functional impairment. Second, alternative
289  conditions could account for some of the episodes of nausea and vomiting. This last
290 limitation is important because the definition of CHS in the present study may include
291 individuals who were misclassified as having CHS symptoms but for whom there was
292 no causal link between the cannabis use and gastrointestinal symptoms, or even

293 reverse causation whereby cannabis was used in an attempt to relieve gastrointestinal
294  symptoms (e.g., cannabis used for symptom relief from cancer chemotherapy). Third,

295 the CHS items were generated de novo for this survey and have their own limitations.
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296 For example, the goal of asking about a period of daily or near daily cannabis use in the
297 past 5 years was to obtain a group with a period of frequent cannabis use that could
298 lead CHS. However, this may not be the optimal way of operationalizing heavy use that
299 could lead to CHS. The criteria related to improvement in symptoms after hot

300 baths/showers or cessation of cannabis use do not ask about whether these strategies
301 were attempted and led to symptom improvement or were not attempted at all. These
302 limitations with the measurement of CHS symptoms clearly decrease the precision of
303 the measurement of CHS symptoms; however, because there are no prior attempts to
304 capture the national prevalence of CHS symptoms, this work provides a starting point
305 from which the field can build more precise estimates.

306 Although the overall sample was large, smaller cell sizes in certain groups limit
307 the precision of estimates and the extent to which multivariable analyses can be

308 conducted. There are general limitations associated with the survey design including the
309 need for online access and proficiency in English to complete the survey, and

310 respondents may have misinterpreted certain questions. Selection bias could have also
311 occurred whereby the people who responded to the survey differed from those who did
312 notin systematic but unmeasured ways. For the present study, it is possible that those
313 with severe CHS were not willing or able to complete the survey due to the severity of
314 their symptoms; thus, underestimating the extent of CHS symptoms in the population.
315 While the survey weights help to better approximate the target population, their

316 statistical adjustments are constrained to a set of measured variables and so do not
317 adjust the sample observations for any bias in other measured or unmeasured variables

318 or for any potential non-response bias.
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319 Public Health Implications

320 In 2022, for the first time, the number of individuals who use cannabis daily or
321 near-daily surpassed the number of those who used alcohol daily or near-daily® and the
322 consequences of these shifts in behavior are just beginning to be understood. Results
323 from this national survey indicate that many US adults endorse symptoms of CHS,
324 indicating that this could be an emerging consequence of daily cannabis use. Future
325 work is needed to better understand the risk factors for developing CHS, novel settings
326 for care, and potential treatments for CHS.

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

342
343

344

345

346

347

348

349

350

351

352

353

354

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 16

Financial support

Research reported in this publication was supported by the National Institute of Mental
Health award RF1IMH137443 (llgen, Hicks) and K18 MH135466 (Hicks) of the National
Institutes of Health, Research Career Scientist award RCS 19-333 (llgen) of the
Department of Veterans Affairs, and 2025 Pilot award from the University of Michigan
Institute for Firearm Injury. The sponsors had no role in the design, collection,
management, analysis, or interpretation of data, the writing of the manuscript, or
submission for publication. Dr. Hicks and Dr. Illgen had full access to all the data in the
study and take responsibility for the integrity of the data and the accuracy of the data
analysis. The content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institutes of Health or the Department of

Veterans Affairs.


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 17

355 References

356 1. Wang Q, Qin Z, Xing X, Zhu H, Jia Z. Prevalence of cannabis use around the
357 world: A systematic review and meta-analysis, 2000-2024. China CDC weekly.

358 2024;6(25):597.

359 2. Mattingly DT, Richardson MK, Hart JL. Prevalence of and trends in current

360 cannabis use among US youth and adults, 2013-2022. Drug and alcohol dependence
361 reports. 2024;12:100253.

362 3. Caulkins JP. Changes in self-reported cannabis use in the United States from
363 1979 to 2022. Addiction. 2024;119(9):1648-1652.

364 4. Allen J, de Moore Gd, Heddle R, Twartz J. Cannabinoid hyperemesis: cyclical
365 hyperemesis in association with chronic cannabis abuse. Gut. 2004;53(11):1566-1570.
366 5. Hasler WL, Alshaarawy O, Venkatesan T. Cannabis use patterns and association
367 with hyperemesis: A comprehensive review. Neurogastroenterology & Motility.

368 2025;37(3):€14895.

369 6. Loganathan P, Gajendran M, Goyal H. A comprehensive review and update on
370 cannabis hyperemesis syndrome. Pharmaceuticals. 2024;17(11):1549.

371 7. Angulo MI. Cannabinoid hyperemesis syndrome. Jama. 2024;332(17):1496-
372 1496.

373 8. Jiménez-Castillo R, Arumugam S, Remes-Troche J, Venkatesan T. Cannabinoid
374 hyperemesis syndrome: A review. Revista de Gastroenterologia de México (English

375  Edition). 2025;


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 18

376 9. Sorensen CJ, DeSanto K, Borgelt L, Phillips KT, Monte AA. Cannabinoid

377 hyperemesis syndrome: diagnosis, pathophysiology, and treatment—a systematic
378 review. Journal of Medical Toxicology. 2017;13(1):71-87.

379 10. Stjepanovi¢ D, Kirkman J, Hall W. Rare but relevant: Cannabinoid hyperemesis
380 syndrome. Addiction. 2025;120(2):380-384.

381 11. Frytak S, Moertel CG, O'Fallon JR, et al. Delta-9-tetrahydrocannabinol as an
382 antiemetic for patients receiving cancer chemotherapy: a comparison with

383  prochlorperazine and a placebo. Annals of Internal Medicine. 1979;91(6):825-830.
384 12. Orr LE, McKernan JF. Antiemetic effect of A9-tetrahydrocannabinol in

385 chemotherapy-associated nausea and emesis as compared to placebo and compazine.
386  The Journal of Clinical Pharmacology. 1981;21(S1):76S-80S.

387 13. DeVuono MV, Parker LA. Cannabinoid hyperemesis syndrome: a review of
388 potential mechanisms. Cannabis and Cannabinoid Research. 2020;5(2):132-144.

389 14. DeVuono MV, Venkatesan T, Hillard CJ. Endocannabinoid signaling in stress,
390 nausea, and vomiting. Neurogastroenterology & Motility. 2025;37(3):€14911.

391 15. Rubio-Tapia A, McCallum R, Camilleri M. AGA clinical practice update on

392 diagnosis and management of cannabinoid hyperemesis syndrome: commentary.

393 Gastroenterology. 2024;166(5):930-934. el.

394 16. Lu M, Agito MD. Cannabinoid hyperemesis syndrome: Marijuana is both

395 antiemetic and proemetic. Cleve Clin J Med. 2015;82(7):429-34.

396 17. Russo EB, Spooner C, May L, Leslie R, Whiteley VL. Cannabinoid hyperemesis
397 syndrome survey and genomic investigation. Cannabis and Cannabinoid Research.

398  2022;7(3):336-344.


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 19

399 18. Rosen S, Diaz R, Garacci Z, et al. Hot-water bathing improves symptoms in
400 patients with cyclic vomiting syndrome and is modulated by chronic cannabis use.

401 Digestive Diseases and Sciences. 2021;66(4):1153-1161.

402 19. Wallace EA, Andrews SE, Garmany CL, Jelley MJ. Cannabinoid hyperemesis
403 syndrome: literature review and proposed diagnosis and treatment algorithm. South
404 Med J. 2011;104(9):659-664.

405 20. Garcia AM, Rodriguez SF. Cannabis hyperemesis syndrome: an emerging

406 clinical and public health challenge. European Journal of Hospital Pharmacy.

407  2025;32(4):393-393.

408 21. Jack B, Susi A, Reeves P, Nylund CM. Increasing trends of cannabinoid

409 hyperemesis syndrome in youth: The grass is not always greener. Journal of Pediatric
410 Gastroenterology and Nutrition. 2025;80(4):638-643.

411 22. Simonetto DA, Oxentenko AS, Herman ML, Szostek JH. Cannabinoid

412 hyperemesis: a case series of 98 patients. Elsevier; 2012:114-119.

413 23. Toce MS, Monuteaux MC, Fishman MD, Hudgins JD. Emergency Department
414  Visits for Cannabis Hyperemesis Syndrome Among Adolescents. JAMA Network Open.
415 2025;8(7):€2520492-e2520492.

416 24. McFee R. Cannabinoid hyperemesis syndrome-an emerging gastrointestinal
417  disorder and clinical challenge. Disease-a-Month. 2024:101832.

418 25. Peles S, Khalife R, Magliocco A. Cannabinoid Hyperemesis Syndrome: A Rising

419  Complication. Cureus. 2025;17(2)


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.64898/2026.01.25.26344780; this version posted June 13, 2026. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Symptoms of Cannabinoid Hyperemesis Syndrome 20

420 26. WHO ASSIST Working Group. The alcohol, smoking and substance involvement
421  screening test (ASSIST): development, reliability and feasibility. Addiction.

422  2002;97(9):1183-1194.

423 27. Adamson SJ, Kay-Lambkin FJ, Baker AL, et al. An improved brief measure of
424  cannabis misuse: the Cannabis Use Disorders Identification Test-Revised (CUDIT-R).
425  Drug and alcohol dependence. 2010;110(1-2):137-143.

426  28. http://whitehouse.gov/presidential-actions/2025/12/increasing-medical-marijuana-

427 and-cannabidiol-research/.

428 29. Meltzer AC, Morrison C, Loganathan A, et al. Cannabinoid Hyperemesis

429 Syndrome Is Associated With High Disease Burden: An Internet-Based Survey. Annals
430 of emergency medicine. 2025;

431 30. Stanghellini V, Chan FK, Hasler WL, et al. Gastroduodenal disorders.

432  Gastroenterology. 2016;150(6):1380-1392.

433 31. Collins AB, Beaudoin FL, Metrik J, Wightman RS. “I still partly think this is

434  bullshit”: A qualitative analysis of cannabinoid hyperemesis syndrome perceptions

435 among people with chronic cannabis use and cyclic vomiting. Drug and alcohol

436 dependence. 2023;246:109853.

437 32. HsuJ, Kashyap S, Hurd C, et al. Treatment of cannabinoid hyperemesis

438 syndrome: A systematic review and treatment algorithm for consultation-liaison

439 psychiatrists. General Hospital Psychiatry. 2025;

440 33. Reinert JP, Niyamugabo ON, Harmon KS, Fenn Ill NE. Management of pediatric
441  cannabinoid hyperemesis syndrome: a review. The Journal of Pediatric Pharmacology

442  and Therapeutics. 2021;26(4):339-345.


https://doi.org/10.64898/2026.01.25.26344780
http://creativecommons.org/licenses/by-nc/4.0/

443
444

445
446
447

448

Symptoms of Cannabinoid Hyperemesis Syndrome 21

Table 1. Prevalence of cannabis use and symptoms of cannabinoid hyperemesis syndrome; National Firearms, Alcohol, Cannabis,

and Suicide survey, 2025.

n Percent [95% CI] Population estimate [95% CI]

Cannabis use

Past 12 months 2305 32.77 [31.29, 34.28] 86,670,172

[82,265,905 — 91,074,438]

Period of daily or almost daily cannabis use in 1072 15.25[14.09, 16.48] 40,327,049

the past 5 years [37,263,940 — 43,593,656]
Period of daily use and episodes of severe nausea, 191 2.71[2.20, 3.34] 7,179,961
vomiting, or abdominal pain [5,662,092 — 8,697,830]
Diagnosed with cannabinoid hyperemesis 31 0.44 [0.23,0.83] 1,155,788
syndrome [416,444 — 1,895,133]
Percent daily users with episodes of severe 191 17.80 [14.65, 21.47]
nausea, vomiting, or abdominal pain

Frequency of symptoms

1 x year 50 26.28 [18.67, 35.65]

1 x month 79 41.45 [31.04, 52.69]

1 x week 24 12.33 [7.16, 20.40]

More than weekly 38 19.93 [12.88, 29.53]
Symptoms improved......

After stopping cannabis use 53 27.59 [18.48, 39.04]

By taking hot baths or showers 90 47.16 [36.63, 57.94]

Either stopping cannabis use or taking hot baths 105 54.83 [44.23, 65.02]

or showers

Note. Number of observations, proportions, and population estimates were estimated using poststratification weights to match
national benchmarks of the July 2025 Current Population Survey for age, sex, race and ethnicity, income, education, political party
affiliation, region, and metropolitan status for adults (i.e., 18 years or older) living in the United States (264,498,611).
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Table 2. Demographic differences among cannabinoid hyperemesis syndrome and cannabis use groups; National Firearms, Alcohol,

Cannabis, and Suicide survey, 2025.

Daily
Demographic CHS cannabis use Cannabis use No cannabis use
variables symptoms RRR (n = 882)° past 12 months RRR past 12 months RRR
(n=191)% (95% CI) ref (n =1288)° (95% CI) (n = 4673)" (95% CI)
M (SD) M (SD) M (SD) M (SD)

Age 38.8 (13.5) 0.98** 43.2 (15.3) 45.0 (17.9) 1.01 50.2 (18.1) 1.02%**

(0.97, 1.00)* (1.00, 1.01) (1.02, 1.03)
n (%) n (%) n (%) n (%)

Sex

Male 78 (40.9) ref 468 (53.1) 588 (45.6) ref 2294 (49.1) ref

Female 113 (59.1) 1.64* 414 (46.9) 701 (54.4) 1.35* 2379 (50.9) 1.17
(1.02, 2.63) (1.06, 1.712) (0.96, 1.44)

Race and ethnicity

White 89 (46.9) ref 520 (59.0) 766 (59.5) ref 2823 (60.4) ref

Non-White 101 (53.2) 1.63* 362 (41.0) 522 (40.5) 0.98 1850 (39.6) 0.94
(1.03, 2.59)* (0.76, 1.26) (0.76,1.17)

Income

$50,000 or more 91 (47.6) ref 560 (63.5) 945 (73.3) ref 3506 (75.0) ref

Less than $50,000 100 (52.4) 1.92** 322 (36.5) 344 (26.7) 0.63*** 1167 (25.0) 0.58***
(1.20, 3.07)* (0.49, 0.82) (0.47,0.72)

Education

College degree 32 (16.9) ref 230 (26.0) 524 (40.7) ref 1839 (39.4) ref

Some college 51 (26.5) 1.47 245 (27.8) 328 (25.4) 0.59%** 1177 (25.2) 0.60%**
(0.95, 2.25)* (0.47,0.73) (0.50, 0.72)

High school or less 108 (56.6) 1.88* 407 (46.2) 437 (33.9) 0.47*** 1657 (35.5) 0.51%**
(1.13, 3.13)™ (0.35, 0.62) (0.40, 0.64)

Note. * p <.05; ** p <.01; *** p < .001. CHS = Cannabinoid hyperemesis syndrome; M = mean; SD = standard deviation; Cl =

confidence interval; RRR = unadjusted relative risk ratio. The daily cannabis use refers to respondents who endorsed daily or near
daily cannabis use in the past 5 years who did not report CHS symptoms.

Separate unadjusted multinomial logistic regression models were fit with the four-category CHS symptom and cannabis use group
variable as the outcome and each demographic characteristic as the predictor.
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Daily

cannabis use

Cannabis use

CHS symptoms RRR aRRR (n = 882)° past 12 months RRR aRRR
(n=191)* (95% CI) (95% CI) ref (n =1288)° (95% CI) (95% CI)

In the past 12 months...
How many hours were you high or stoned in a typical day, n (%)

Less than 1 hour 22 (12.3) 117 (14.0) 529 (41.0)

1 or 2 hours 53 (29.1) 299 (35.8) 433 (33.6)

3 or 4 hours 47 (25.8) 228 (27.2) 225 (17.4)

5 or 6 hours 15 (8.3) 66 (7.9) 60 (4.7)
Less than 7 hours 137 (75.6) ref ref 709 (84.9) 1247 (96.8) ref ref
7 or more hours 44 (24.4) 1.82 1.82 126 (15.1) 42 (3.2) 0.19*** 0.22%**

(0.97, 3.42)° (0.97, 3.39)° (0.12,0.33) (0.13,0.39)

How soon did you typically use cannabis after waking up, n (%)

4 or more hours 71 (39.3) 403 (48.2) 1125 (87.3)

2 to 4 hours 20 (10.8) 119 (14.2) 37 (2.9)

1to 2 hours 12 (6.8) 103 (12.3) 45 (3.5)

30 minutes to 1 hour 37 (20.6) 86 (10.3) 27 (2.1)

6 to 30 minutes 23 (12.5) 91 (10.9) 21 (1.7)

Within 5 minutes 18 (10.0) 34 (4.1) 33 (2.6)
More than 1 hour 103 (56.9) ref ref 624 (74.7) 1207 (93.7) ref ref
1 hour or less 78 (43.1) 2.24* 1.78* 211 (25.3) 81 (6.3) 0.20%** 0.22%**

(1.34,3.72)° (1.05, 3.02)° (0.13,0.30) (0.14, 0.34)

476 Note. * p<.05; ** p <.01; ** p <.001. CHS = Cannabinoid hyperemesis syndrome; RRR = unadjusted relative risk ratio; aRRR =
477  adjusted relative risk ratio; Cl = confidence interval. The daily cannabis use refers to respondents who endorsed daily or near daily
478  cannabis use in the past 5 years who did not report CHS symptoms.

479  Separate unadjusted and adjusted multinomial logistic regression models were fit with the four-category CHS symptom and cannabis
480 use group variable as the outcome and each binary past 12-month cannabis use behavior as the predictor. Adjusted multinomial
481 logistic regression models included age, sex, race and ethnicity, income, and education as covariates.
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Superscripts indicate statistically significant pairwise differences from unadjusted and adjusted logistic regression models. For each
past 12-month cannabis use behavior, two separate models were fit with a binary CHS symptom group indicator as the outcome
(CHS symptom group versus daily cannabis use group and CHS symptom group versus past 12-month cannabis use group).
Adjusted multinomial logistic regression models included age, sex, race and ethnicity, income, and education as covariates.
Significance was defined as p < .05.

Table 4. Lifetime cannabis problem use among CHS symptom and cannabis use groups; National Firearms, Alcohol, Cannabis,
and Suicide survey, 2025.

No cannabis use
CHS symptoms Daily cannabis use Cannabis use past 12 months
(n = 191)* (n = 882)° past 12 months (n = 4673)"
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(n = 1288)°
Lifetime prevalence of cannabis use problems
Used cannabis in situations that could be physically hazardous
n (%) 45 (23.4) 142 (16.1) 63 (4.9) 87 (1.9)
RRR (95% CI) 1.59 (0.88, 2.88)* ref 0.27*** (0.17, 0.42) 0.10*** (0.07, 0.15)
aRRR (95% CI) 1.87* (1.01, 3.43)" ref 0.28*** (0.17, 0.44) 0.10*** (0.07, 0.15)
Unable to stop using cannabis once started
n (%) 69 (36.1) 190 (21.5) 123 (9.5) 97 (2.1)
RRR (95% CI) 2.06** (1.22, 3.46)°° ref 0.38*** (0.27, 0.55) 0.08*** (0.05, 0.11)
aRRR (95% CI) 2.05** (1.22, 3.43)% ref 0.42*** (0.29, 0.61) 0.07*** (0.05, 0.11)
Failed to meet expectations due to cannabis use
n (%) 69 (35.9) 123 (13.9) 68 (5.3) 71 (1.5)
RRR (95% ClI) 3.46*** (1.99, 6.01)*¢ ref 0.35*** (0.22, 0.54) 0.09*** (0.06, 0.14)
aRRR (95% CI) 3.36*** (1.94, 5.80)°¢ ref 0.35*** (0.22, 0.56) 0.10*** (0.07, 0.15)

Thought about cutting down or tried to cut down without success

n (%) 72 (37.8) 192 (21.8)
RRR (95% CI) 2.19** (1.30, 3.69)*° ref
aRRR (95% CI) 1.98* (1.19, 3.30)* ref
Felt cannabis use was causing problems in your life

n (%) 73 (38.3) 166 (18.8)
RRR (95% CI) 2.68*** (1.60, 4.49)*° ref
aRRR (95% CI) 2.82%* (1.65, 4.81)" ref
Devoted great deal of time to cannabis use

n (%) 84 (44.2) 164 (18.6)
RRR (95% ClI) 3.47** (2,08, 5.77)*° ref
aRRR (95% CI) 3.34%** (1,98, 5.62)% ref
Continued use even though knew it caused problems

n (%) 84 (43.7) 158 (17.9)
RRR (95% ClI) 3.56** (2.15, 5.90)*° ref
aRRR (95% CI) 3.51** (2.13, 5.79)* ref

41 (3.2)
0.12%* (0.07, 0.20)
0.13*** (0.08, 0.22)

61 (4.8)
0.22%** (0.14, 0.34)
0.23*** (0.14, 0.36)

47 (3.6)
0.17** (0.10, 0.27)
0.18** (0.11, 0.30)

51 (4.0)
0.19%* (0.11, 0.32)
0.20%** (0.11, 0.34)

46 (1.0)
0.04*** (0.02, 0.06)
0.04*** (0.02, 0.06)

82 (1.8)
0.08*** (0.05, 0.11)
0.08*** (0.06, 0.12)

73 (1.6)
0.07** (0.05, 0.10)
0.08*** (0.05, 0.12)

61 (1.3)
0.06*** (0.04, 0.09)
0.07** (0.04, 0.10)
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High on the job or doing work activities

n (%) 120 (62.6) 393 (44.6) 169 (13.1) 131 (2.8)
RRR (95% CI) 2.08** (1.30, 3.33)* ref 0.19*** (0.14, 0.26) 0.04*** (0.03, 0.05)
aRRR (95% CI) 2.05** (1.27, 3.32)%° ref 0.21*** (0.15, 0.28) 0.04*** (0.03, 0.05)
Felt strong desire or urge to use cannabis

n (%) 135 (70.5) 495 (56.2) 174 (13.5) 122 (2.6)
RRR (95% CI) 1.86* (1.12, 3.11)* ref 0.12*** (0.09, 0.16) 0.02*** (0.02, 0.03)
aRRR (95% CI) 1.83* (1.09, 3.06) ref 0.13*** (0.09, 0.17) 0.02*** (0.02, 0.03)
Drive high or after using cannabis

n (%) 137 (71.7) 519 (58.9)™ 316 (24.5) 376 (8.0)
RRR (95% CI) 1.78* (1.11, 2.85)*° ref 0.23*** (0.18, 0.29) 0.06*** (0.05, 0.08)
aRRR (95% CI) 2.30%** (1.38, 3.82)*¢ ref 0.21*** (0.16, 0.28) 0.05*** (0.04, 0.07)
Cannabis problem use total score

Theta, Mean (SD) 1.41 (0.62) 0.98 (0.67) 0.13 (0.73) -0.28 (0.44)
RRR (95% ClI) 2.46%** (1.69, 3.59)°¢ ref 0.26*** (0.22, 0.31) 0.08*** (0.06, 0.09)
aRRR (95% CI) 2.50%** (1.73, 3.62)*° ref 0.27*** (0.23, 0.32) 0.08*** (0.06, 0.09)

Note. * p <.05; ** p <.01; *** p < .001. CHS = Cannabinoid hyperemesis syndrome; RRR = unadjusted relative risk ratio; aRRR =
adjusted relative risk ratio; Cl = confidence interval; SD = standard deviation. The daily cannabis use refers to respondents who
endorsed daily or near daily cannabis use in the past 5 years who did not report CHS symptoms.

Separate unadjusted and adjusted multinomial logistic regression models were fit with the four-category CHS symptom and cannabis
use group variable as the outcome. Each model included one lifetime cannabis use problem variable as the predictor, modeled either
as a binary indicator or as a continuous cannabis use problem total score. Adjusted multinomial logistic regression models included
age, sex, race and ethnicity, income, and education as covariates.

Superscripts indicate statistically significant pairwise differences from unadjusted and adjusted logistic regression models. For each
lifetime cannabis use problem, three separate models were fit with a binary CHS symptom group indicator as the outcome (CHS
symptom group versus daily cannabis use group, CHS symptom group versus past 12-month cannabis use group, and CHS
symptom group versus no cannabis use in the past 12-months group). Adjusted multinomial logistic regression models included age,
sex, race and ethnicity, income, and education as covariates. Significance was defined as p < .05.
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