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Abstract

Recently, the alcohol hangover has been accepted by the International Classification of Diseases — 11th revision as a separate ‘child
entity’ to alcohol intoxication, a disease. Currently there are no marketed hangover treatments with support for clinical efficacy.
Furthermore, diverse perspectives exist among healthcare professionals, policymakers, and alcohol consumers regarding the necessity

and desirability of developing such treatments.
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A discussion with the Classification and Statistics Advisory
Committee (CSAC) of the International Classification of Dis-
eases — 11th revision (ICD-11) resulted in two important
developments. Firstly, the CSAC recognized the 2020 con-
sensus statement from the Alcohol Hangover Research group
that alcohol hangover should be defined as ‘the combination
of negative mental and physical symptoms which can be
experienced after a single episode of alcohol consumption,
starting when blood alcohol concentration (BAC) approaches
zero’ (Verster et al., 2020). Secondly, the CSAC accepted
the proposal to list alcohol hangover as a separate entity in
ICD-11.

Previous versions of the ICD listed alcohol intoxication as
separate entity (code F10.0 in ICD-10 and 6C40.3 in ICD-11)
(World Health Organization, 2022a, World Health Organiza-
tion, 2022b), but not the alcohol hangover. Alcohol hangover
was incorrectly listed as a synonym for alcohol intoxica-
tion. However, as alcohol hangover differs qualitatively from
alcohol intoxication (notably regarding timing and functional
sequelae), it was proposed to that alcohol hangover should
be reclassified as a separate entity/condition. According to
the reference guide of ICD-11, separate entities can describe
a variety of terms including diseases, pathogens, disorders,
and symptoms among many others, with each entity having a
specific position in the hierarchy of categories (World Health
Organization, 2022a, World Health Organization 2022b).
Alcohol hangover is now listed as a ‘child entity’ to alcohol
intoxication, a disease.

The recognition of the updated alcohol hangover definition
and its status as a separate entity will aid health authorities to
better regulate the hangover product market, which currently
consists mainly of dietary supplements and over-the-counter
painkillers. Dietary supplements may use structure/function
claims as disclosed in the US Food and Drug Administration
(FDA) Code of Federal Regulations, which are statements that
‘describe the role of a nutrient or dietary ingredient intended
to affect the structure or function in humans’ (Code of Federal
Regulations, 2023). However, the FDA and health authorities
in several other jurisdictions treat alcohol hangover as a
disease or condition that requires registered medicines for its
prevention or treatment. As such, no explicit or implicit dis-
ease claims are allowed for dietary supplements that state that
such products may cure, treat, mitigate, or prevent alcohol
hangover (FDA, 2002).

A 2019 review of hangover treatments sold on Amazon
revealed that almost two-thirds of the evaluated products
made illegal disease claims (53 of 82 products, 64.6%) (Ver-
ster et al., 2021). Of concern, these marketed products may
put consumers at risk as there is no evidence that they are safe
or effective in treating alcohol hangover (FDA-2013-5-0610).
The FDA warns consumers not to be misled by the claims
that these products effectively cure or prevent health problems
associated with alcohol consumption. In 2020, in the aim to
counteract these statements, the FDA sent out warning letters
to seven companies for making illegal disease claims citing
safety concerns, including the risk of using ‘these products
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as an alternative to responsibly limiting their consumption
of alcoholic beverages® (FDA, 2020, FDA, 2023). Neverthe-
less, currently, disease claims are still frequently made. The
modified status of alcohol hangover in ICD-11 as a medical
condition further reinforces that these disease claims are not
allowed.

The search for a preventive or therapeutic treatment
for hangover symptoms by the scientific community and
healthcare professionals has increased considerably in the
last decade. Mounting evidence from clinical studies suggests
that many symptoms and signs of hangover result from
dysregulated metabolism, altered immune function, and
impaired cellular bioenergetics (Karadayian et al., 2016;
Mackus et al.,2020). Despite the increase in the use of putative
hangover remedies, there is currently no registered medicine
with evidence of safety and efficacy in preventing or mitigating
the alcohol hangover.

There is ongoing debate within the scientific community
regarding the need of treating hangovers, including concerns
about the possibility of inadvertently encouraging excessive
alcohol consumption. There are several reasons to question
the development of an effective hangover treatment. For
example, the expectation of avoiding hangovers might lead
to more frequent drinking occasions, which could contribute
to systemic chronic inflammation and/or increase the risk
of alcohol misuse or dependency, and other diseases. An
effective alcohol hangover treatment could potentially also
decrease motivation to adopt a healthier lifestyle in drinkers,
by decreasing alcohol intake, as it could prevent individuals
from learning the repercussions of excessive drinking.

Alternatively, an effective hangover treatment could be
beneficial to alcohol consumers. Alcohol hangover symptoms
affect cognitive and neurobehavioral function which, as a
result, negatively impact daily activities such as driving a car
(Verster et al., 2014) and job performance, with a significant
negative impact on the society and economy in terms of
absenteeism and presenteeism (Severeijns et al., 2024). Among
the vast majority there is a wish to wake up refreshed the
day following alcohol consumption, with survey data sug-
gesting that a safe and effective hangover treatment would
be welcome (Mackus et al., 2017). Also, effective hangover
treatments may have the potential to prevent use of alcohol
itself as a hangover remedy i.e. ‘taking the hair of the dog
that bit you’ thus potentially reducing maladaptive drinking
and reducing the risk of alcohol use disorder (Piasecki et al.,
2010).

Additionally, evidence suggests that it is unlikely that the
availability of an effective hangover treatment would increase
alcohol intake of consumers that currently experience hang-
overs (Mackus et al., 2017).

Alternatively, it has been suggested that experiencing a
hangover may help drinkers to refrain from excessive alcohol
consumption on future occasions. For example, Smith et al.
(1988) reported that for 50% to 71% of 221 medical and
graduate students and staff experiencing hangovers was a
reason for decreasing or discontinuing alcohol consumption.
In a prospective study, Epler et al. (2014) found that having
hangovers might delay the time to the next drinking occasion.
However, other research suggested that most drinkers do
not adapt their future drinking habits after experiencing a
hangover (Mallett et al., 2006; Piasecki et al., 2010), or that
frequently experiencing hangovers was a marker of increased
future alcohol consumption and related problems (Courtney

ISeri¢ et al.

etal.,2018). Given the contradictory findings from the limited
number of available studies, more research is needed into the
relationship between having hangovers and future drinking
habits.

Clearly, there are two opposing viewpoints on treating
hangovers. Therefore, more research and discussion are
needed by the scientific community, healthcare professionals,
and policy makers considering the need for an effective
hangover treatment, in particular in the light of the new status
of alcohol hangover in ICD-11.

Conflict of interests

Dr Scholey reports personal fees from Bayer, Coca Cola, Danone,
Delica Therapeutics, GlaxoSmithKline, Mars-Wrigley, Naturex, Nestlé,
McCormick, Metavate Consultancy, PepsiCo, Pfizer, Pharmavite,
REVIV, Sanofi, Verdure Sciences, and Worwag Pharma outside the
submitted work; and in the past 36 months Scholey has held research
grants from Abbott Nutrition, Arla Foods, the Australian Research
Council, Bayer, BioRevive, DuPont, Fonterra, GlaxoSmithKline, the
High Value Nutrition Fund, the National Health and Medical Research
Council, Nutricia-Danone, Sanofi. Dr Scholey is Chief Scientific Officer
for Arepa Nootropics and is on the Scientific Advisory Board of Sen-Jam
Pharmaceutical. He has stock from Sen-Jam Pharmaceutical and Arepa
Nootropics. He has received travel support from Vitafoods and ILSIL. Dr
Verster reports personal fees from Eisai, KNMP, Med Solutions, Sen-
Jam Pharmaceutical, Red Bull, and Toast!, outside the submitted work.
Dr Verster is on the scientific advisory board of Sen-Jam Pharmaceutical
and Toast!. He has stock from Sen-Jam Pharmaceutical. Dr Verster has
received travel support from Sen-Jam Pharmaceutical. Ms ISeri¢ has
received travel support from Sen-Jam Pharmaceutical. Ms Karadayian
has nothing to declare.

Funding
Not applicable.

Data availability
Not applicable.

References

Code of Fedral Regulations. 21 CFR 101.93 Revised as of November
12, 2023. https://www.ecfr.gov/current/title-21/chapter-1/subchapte
r-B/part-101/subpart-F/section-101.93.

Courtney KE, Worley M, Castro N. ez al. The effects of alcohol hang-
over on future drinking behavior and the development of alcohol
problems. Addict Behav 2018;78:209-15. https://doi.org/10.1016/
j.addbeh.2017.11.040.

Epler AJ, Tomko RL, Piasecki TM. et al. Does hangover influence the
time to next drink? An investigation using ecological momentary
assessment. Alcobol Clin Exp Res 2014;38:1461-9. https://doi.o
rg/10.1111/acer.12386.

Food and Drug Administration. FDA Sends Warning Letters to Seven
Companies llegally Selling Hangover Products. 2020. Available at:
https://www.tda.gov/food/cfsan-constituent-updates/fda-sends-wa
rning-letters-seven-companies-illegally-selling-hangover-products.
FDA; Assessed May 2, 2023.

Food and Drug Administration. Small Entity Compliance Guide on
Structure/Function Claims. 2002. Available at: https://www.fda.go
v/regulatory-information/search-fda-guidance-documents/small-e
ntity-compliance-guide-structurefunction-claims. Assessed May 2,
2023.

$20Z 1snBny G| uo Jasn Aieiqi Ausiaaiun 1yoaan Aq g5/£2./ 2/Z2S00ebe/g/6G/01014E/0[B0 B/W00 dNoolwepeoe//:sdiy Wo.l papeojumod


https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101/subpart-F/section-101.93
https://doi.org/10.1016/j.addbeh.2017.11.040
https://doi.org/10.1016/j.addbeh.2017.11.040
https://doi.org/10.1016/j.addbeh.2017.11.040
https://doi.org/10.1016/j.addbeh.2017.11.040
https://doi.org/10.1016/j.addbeh.2017.11.040
https://doi.org/10.1016/j.addbeh.2017.11.040
https://doi.org/10.1111/acer.12386
https://doi.org/10.1111/acer.12386
https://doi.org/10.1111/acer.12386
https://doi.org/10.1111/acer.12386
https://doi.org/10.1111/acer.12386
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/food/cfsan-constituent-updates/fda-sends-warning-letters-seven-companies-illegally-selling-hangover-products
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/small-entity-compliance-guide-structurefunction-claims

Hangover as a medical condition

World Health Organization. 2022a. International Classification of Dis-
eases 11th Revision. Available at: https://icd.who.int/en. Assessed
May 2, 2023.

World Health Organization. 2022b. International Classification
of Diseases for Mortality and Morbidity Statistics. Reference
Guide. https://icdcdn.who.int/icd11referenceguide/en/html/index.
html.

Karadayian AG, Bustamante J, Lores-Arnaiz S. Alcohol hang-
over: impairments in behavior and bioenergetics in central ner-
vous system. Biocell 2016;40:31-4. https://doi.org/10.32604/bioce
11.2016.40.031.

Mackus M, Lantman M, JAE van de A. et al. An effective hang-
over treatment: friend or foe? Drug Science, Policy and Law
2017;3:205032451774103. https://doi.org/10.1177/20503245177
41038.

Mackus M, Loo AJV, Garssen J. et al. The role of alcohol metabolism in
the pathology of alcohol hangover. ] Clin Med 2020;9:3421. https://
doi.org/10.3390/jcm9113421.

Mallett KA, Lee CM, Neighbors C. et al. Do we learn from our
mistakes? An examination of the impact of negative alcohol-related
consequences on college students’ drinking patterns and percep-
tions. | Stud Alcohol 2006;67:269-76. https://doi.org/10.15288/
715a.2006.67.269.

Piasecki TM, Robertson BM, Epler AJ. Hangover and risk for
alcohol use disorders: existing evidence and potential mecha-
nisms. Curr Drug Abuse Rev 2010;3:92-102. https://doi.org/10.
2174/1874473711003020092.

Severeijns NR, Sips ASM, Merlo A. et al. Absenteeism, presenteeism,
and reduced productivity due to alcohol hangover and associated
costs for the Dutch economy. Healthcare 2024;12:3335. https://doi.o
rg/10.3390/healthcare12030335.

Smith C, Bookner S, Dreher F. Effects of alcohol intoxication and
hangovers on subsequent drinking, in Problems of Drug Dependence
1988: Proceedings of the 50th Annual Scientific Meeting. In: Harris
LS (ed). NIDA Research Monograph 90. Washington, DC: US
Government Printing Office, 1988, 366.

Verster JC, Bervoets AC, de Klerk S. et al. Effects of alcohol hang-
over on simulated highway driving performance. Psychophar-
macology (Berl) 2014;231:2999-3008. https://doi.org/10.1007/
s00213-014-3474-9.

Verster JC, Scholey A, van de Loo AJAE. et al. Updating the defini-
tion of the alcohol hangover. ] Clin Med 2020;9:823. https://doi.o
rg/10.3390/jcm9030823.

Verster JC, van Rossum CJI, Scholey A. Unknown safety and efficacy of
alcohol hangover treatments puts consumers at risk. Addict Behav
2021;122:107029. https://doi.org/10.1016/j.addbeh.2021.107029.

$20Z 1snBny G| uo Jasn Aieiqi Ausiaaiun 1yoaan Aq g5/£2./ 2/Z2S00ebe/g/6G/01014E/0[B0 B/W00 dNoolwepeoe//:sdiy Wo.l papeojumod


https://icd.who.int/en
https://icd.who.int/en
https://icd.who.int/en
https://icd.who.int/en
https://icd.who.int/en
https://icdcdn.who.int/icd11referenceguide/en/html/index.html
https://doi.org/10.32604/biocell.2016.40.031
https://doi.org/10.32604/biocell.2016.40.031
https://doi.org/10.32604/biocell.2016.40.031
https://doi.org/10.32604/biocell.2016.40.031
https://doi.org/10.32604/biocell.2016.40.031
https://doi.org/10.32604/biocell.2016.40.031
https://doi.org/10.1177/2050324517741038
https://doi.org/10.3390/jcm9113421
https://doi.org/10.3390/jcm9113421
https://doi.org/10.3390/jcm9113421
https://doi.org/10.3390/jcm9113421
https://doi.org/10.15288/jsa.2006.67.269
https://doi.org/10.15288/jsa.2006.67.269
https://doi.org/10.15288/jsa.2006.67.269
https://doi.org/10.15288/jsa.2006.67.269
https://doi.org/10.2174/1874473711003020092
https://doi.org/10.3390/healthcare12030335
https://doi.org/10.3390/healthcare12030335
https://doi.org/10.3390/healthcare12030335
https://doi.org/10.3390/healthcare12030335
https://doi.org/10.3390/healthcare12030335
https://doi.org/10.3390/healthcare12030335
https://doi.org/10.1007/s00213-014-3474-9
https://doi.org/10.1007/s00213-014-3474-9
https://doi.org/10.1007/s00213-014-3474-9
https://doi.org/10.1007/s00213-014-3474-9
https://doi.org/10.3390/jcm9030823
https://doi.org/10.3390/jcm9030823
https://doi.org/10.3390/jcm9030823
https://doi.org/10.3390/jcm9030823
https://doi.org/10.1016/j.addbeh.2021.107029
https://doi.org/10.1016/j.addbeh.2021.107029
https://doi.org/10.1016/j.addbeh.2021.107029
https://doi.org/10.1016/j.addbeh.2021.107029
https://doi.org/10.1016/j.addbeh.2021.107029
https://doi.org/10.1016/j.addbeh.2021.107029

	 Alcohol hangover recognized as a separate medical condition in ICD-11: could effective treatments be counterproductive?
	Conflict of interests
	Funding
	Data availability


