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You wake up with a dry mouth and pounding headache. You
are sweating, irritable and experiencing symptoms of
anxiety. Inside, a relentlessly churning meat grinder is
spiralling out of control, and you start to vomit. You ask
yourself: 'What happened?'
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'Dagen derpå, selvportræt' (The morning after, self-portrait) (1883), Christian Krohg (1852–
1925). In public ownership, via Wikimedia Commons.

'Hangover' is known by a variety of colloquialisms in some languages (1) and the
phenomenon is caused by excessive ethanol intake the day before. The hangover is a
complex condition that can be viewed from various perspectives. Like any other
illness, it not only involves a set of pathological mechanisms but must be seen in the
context of the patient's subjective experiences and how external factors shape and
moderate these. People's perceptions of hangovers differ based on factors such as time,
place, culture and worldview. Perhaps the morning after the night before was grimmer
for seventeenth-century Calvinists than for the Bacchae of ancient Roman? In other
words, we are dealing with a biopsychosocial-cultural phenomenon. However, we will
examine the hangover through the clinical lens of Michel Foucault, describing the
effects and aftermath of ethanol in light of physiological processes. For a review of the
cultural history of the hangover, The Hangover: A Literary and Cultural History by
Jonathon Shears is recommended (2).
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Metabolism

Ethanol is mainly metabolised in the liver by the enzyme alcohol dehydrogenase
(ADH) (3), to produce acetaldehyde. First-pass metabolism also occurs in the stomach,
particularly in men. This reduces bioavailability and may partly explain why men have
a higher tolerance for alcohol than women, also when correlated to body weight (4).
Additionally, men have a larger volume of distribution of hydrophilic drugs, which may
further reduce the concentration of alcohol in plasma. However, tolerance and toxicity
vary considerably in individuals, based on sex, age, body composition and tissue
tolerance. The presence of food in the stomach delays the passage of alcohol to the
intestine, prolongs first-pass metabolism and reduces exposure. In fact, bioavailability
can be 3–10 times higher in someone in a fasted state (5).

Hepatic CYP (cytochrome P450 enzyme) 2E1 accounts for approximately 10 % of the
total metabolism of ethanol to acetaldehyde. CYP2E1 is inducible and thus increases
the elimination rate and alcohol tolerance if alcohol consumption is maintained over
time. CYP2E1 induction increases by about 30 % with one week of daily alcohol
consumption (40 g/day) (6). After four weeks, induction has been shown to be
approximately three times greater, but with considerable variability among individuals.
Three days after stopping drinking, the induction returned to the baseline.

Acetaldehyde is more toxic than ethanol, and several symptoms of alcohol poisoning
following consumption (in the form of a hangover), as well as health risks associated
with alcohol consumption, can be attributed to acetaldehyde. Acetaldehyde is further
oxidised to acetate (acetic acid) in the body by the enzyme aldehyde dehydrogenase
(ALDH). Acetate can be used as a nutrient by the body via acetyl-CoA and the citric
acid cycle. Approximately 36 % of people of East Asian descent have an inactive or
dysfunctional variant of the gene encoding ALDH, which can exacerbate symptoms of
acetaldehyde poisoning following intake of ethanol (7). Disulfiram (Antabuse) inhibits
ALDH and intensifies symptoms of alcohol poisoning through the accumulation of
acetaldehyde.

Kinetics

In some countries, such as Norway, blood alcohol concentration (BAC) is measured by
alcohol per mille (thousand millilitres) of blood. One per mille (1 ‰) corresponds to 1
gram of alcohol in 1 litre of blood. Symptoms and toxicity as a result of alcohol
consumption correlate to the blood alcohol level. A rule of thumb is that one unit of
alcohol (12–14 g of ethanol) will give an average increase of 0.2 per mille in a man,
and 0.4 in a woman. The frequency of alcohol consumption determines the increase.
Excretion (metabolism and elimination), and thus the reduction of blood alcohol level,
is approximately 0.10–0.25 per mille/hour (8).
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«A relatively small increase in the dose can lead to a surprising,
unpredictable and disproportionate increase in the BAC, similar to
a 'narrow therapeutic window' for certain medications»

Ethanol elimination follows both zero-order and first-order kinetics, but above a certain
threshold, which is low for most people (around 0.2 per mille), zero-order kinetics
prevail (9). This means that the need for elimination exceeds the capacity of the
metabolic machinery (saturation kinetics), and the elimination rate therefore remains
constant as opposed to increasing proportionally with the BAC. This, in turn, means
that a relatively small increase in the dose can lead to a surprising, unpredictable and
disproportionate increase in the BAC, similar to a 'narrow therapeutic window' for
certain medications. In zero-order kinetics, the half-life also increases as the BAC rises.

Alcohol metabolism is both genetically determined and, to a large extent, adaptive.
Elimination rates of 0.2–0.6 per mille/hour have been recorded in alcoholics (10). First-
order kinetics over a broader range of BAC levels have also been observed in some
individuals. This results in an exponential and non-linear fall in BAC over time, and
thus potentially fewer symptomatic adverse effects linked to consumption (11). The
BAC of two individuals with the same level of consumption can therefore differ by
several fold. It cannot be ruled out that ultra-rapid metabolism can lead to milder
hangovers (10).

Mechanisms, myths and remedies

The mechanisms underlying hangovers are not fully understood. It is reasonable to
assume that a wide range of cellular and physiological disturbances and damage play a
role, including oxidative stress, inflammation, apoptosis and reduced sleep quality, with
immunological, endocrine and haemodynamic involvement (12, 13). Depending on the
degree of toxicity, this damage will be either reversible or irreversible. Given the broad
nature of the mechanisms underlying hangovers, it is unlikely that any intervention will
completely eliminate them. Once the damage has been done, there is little else to do but
wait, although analgesics can be given for symptom relief. Drinking water can prevent
dehydration resulting from alcohol-induced inhibition of vasopressin, but it does not
reduce the hangover to any great extent. The intake of electrolytes, glucose, minerals or
antioxidants has little or no clinical effect (14). Myths such as 'beer before wine and
you'll feel fine; wine before beer and you'll feel queer' have been debunked in clinical
trials (15). Thus, it is not the order of the different alcohol types that matters, but the
total amount consumed and the rate of consumption that are the determining factors.
Consuming different types of alcohol can potentially lead to larger quantities being
drunk overall. It has been speculated that certain types of alcohol may cause worse
hangovers due to the presence of other constituents (congeners), in the suggested order
of pure spirit, beer, white wine, red wine, whisky and brandy. There is some evidence
to support this (16), but again, it is the total alcohol exposure that is the determining
factor.
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A variety of remedies and measures have been proposed over the years to treat
hangovers, but they lack documentation in the form of randomised controlled clinical
trials, even after 8000 years of exposure. The trials that have been conducted often
entail weaknesses and small sample populations. One of the main problems is that they
cannot effectively blind participants to whether they are consuming alcohol or not, and
are thus unable to eliminate the expectation of becoming hungover as a factor (17).
Ernest Hemingway's cure for a hangover was tomato juice and beer. Consuming more
alcohol to ward off a hangover can, at best, offer a temporary reprieve; at worst, it
could exacerbate the situation. Some research also suggests that those who suffer worse
hangovers than others are more likely to reach for the bottle the next day, thus facing a
higher risk of developing alcoholism (18). However, the causal relationship between
hangovers and alcoholism is probably more complex than that. To paraphrase the
Norwegian playwright, Ludvig Holberg: 'Everybody says that Jeppe drinks, but nobody
asks why Jeppe drinks'.

A pilot study found that isocapnic hyperpnea can accelerate ethanol elimination via the
lungs, thereby achieving first-order kinetics alongside hepatic zero-order kinetics.
Although this pilot study only had five participants, the mean half-life of elimination
was dramatically reduced from 139 to 39 minutes without and with isocapnic
hyperpnea (19). While there are no studies on the impact of this method on hangover
symptoms, it is reasonable to assume that forced elimination and the resulting reduction
in potential metabolites could have a positive effect. Respiratory alkalosis could limit
usability for 'recreational purposes'.

Another pilot study shows that defecation can reduce intestinal alcohol absorption,
thereby moderating hangover symptoms (20). In other words, alcohol should not be
consumed on an empty stomach, but unnecessary blockages that could prolong alcohol
absorption at the other end should also be avoided. NSAID medications and
prostaglandin inhibition (21), or taking L-cysteine (22) (which binds to acetaldehyde),
may have a role to play in symptom relief, but the evidence base is limited. Some data
exist for clove extract, vitamin B  and yeast-based supplements, but overall, the quality
of the evidence base is generally low (23, 24).

«If an effective hangover cure existed, people might drink even
more»

Conclusion

Meta-analyses (23, 24) have concluded that the most effective method for reducing the
incidence of hangovers is to avoid them altogether, i.e. drink less alcohol. A rational
and prosaic piece of advice that highlights an important point: not all conditions can or
should be treated. If an effective hangover cure existed, people might drink even more.
Discomfort may therefore have a certain preventive effect, thus promoting good health.
However, moderation is often easier said than done in many areas of life. It is now time
to listen to Foucault and broaden our perspective. People who deviate from the norm
should be treated with empathy, not condemnation. From this perspective, prevention
and treatment should be aimed at those who may develop, or already have, a
pathological relationship with alcohol. For most people, however, hangovers are
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primarily a philosophical rather than a physiological issue, on a par with the question of
how to exit a party when you have had enough: with a polite farewell, attracting
everyone's attention to thank them for a pleasant evening, or with an 'Irish goodbye',
quietly slipping into the night.

Trond Methi works at the pharmaceutical company Novo Nordisk, but the opinions
expressed in this feature article are his own.

REFERENCES

1. Hem E. Hangover eller veisalgi? Tidsskr Nor Legeforen 2000; 120: 2578.

2. Shears J. The Hangover: A Literary and Cultural History. Liverpool: Liverpool
university press, 2020.

3. Lee BY, Yoon HK, Baek IH et al. Population pharmacokinetics of multiple alcohol 
intake in humans. Alcohol 2013; 47: 159–65. [PubMed][CrossRef]

4. Frezza M, di Padova C, Pozzato G et al. High blood alcohol levels in women. The 
role of decreased gastric alcohol dehydrogenase activity and first-pass metabolism. N
Engl J Med 1990; 322: 95–9. [PubMed][CrossRef]

5. Welling PG, Lyons LL, Elliott R et al. Pharmacokinetics of alcohol following 
single low doses to fasted and nonfasted subjects. J Clin Pharmacol 1977; 17: 199–
206. [PubMed][CrossRef]

6. Oneta CM, Lieber CS, Li J et al. Dynamics of cytochrome P4502E1 activity in 
man: induction by ethanol and disappearance during withdrawal phase. J Hepatol
2002; 36: 47–52. [PubMed][CrossRef]

7. Li H, Borinskaya S, Yoshimura K et al. Refined geographic distribution of the 
oriental ALDH2*504Lys (nee 487Lys) variant. Ann Hum Genet 2009; 73: 335–45.
[PubMed][CrossRef]

8. Oslo Universitetssykehus. Alkoholpromille – eksempler på beregning.
https://www.oslo-universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-
tjenester/rettsmedisinske-fag/alkohol-og-rusmidler/alkoholpromille-eksempler-pa-
beregning/ Accessed 1.7.2024.

9. Høiseth G, Wiik E, Kristoffersen L et al. Ethanol elimination rates at low 
concentrations based on two consecutive blood samples. Forensic Sci Int 2016; 266:
191–6. [PubMed][CrossRef]

10. Jones AW. Ultra-rapid rate of ethanol elimination from blood in drunken drivers 
with extremely high blood-alcohol concentrations. Int J Legal Med 2008; 122: 129–
34. [PubMed][CrossRef]

11. O'Neill S, Tipton KF, Prichard JS et al. Survival after high blood alcohol levels. 
Association with first-order elimination kinetics. Arch Intern Med 1984; 144: 641–2.
[PubMed][CrossRef]

 

Hangover | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1016%2Fj.alcohol.2012.12.012
http://dx.doi.org/10.1016%2Fj.alcohol.2012.12.012
http://dx.doi.org/10.1016%2Fj.alcohol.2012.12.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23305849&dopt=Abstract
http://dx.doi.org/10.1016%2Fj.alcohol.2012.12.012
http://dx.doi.org/10.1056%2FNEJM199001113220205
http://dx.doi.org/10.1056%2FNEJM199001113220205
http://dx.doi.org/10.1056%2FNEJM199001113220205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2248624&dopt=Abstract
http://dx.doi.org/10.1056%2FNEJM199001113220205
http://dx.doi.org/10.1177%2F009127007701700403
http://dx.doi.org/10.1177%2F009127007701700403
http://dx.doi.org/10.1177%2F009127007701700403
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=849994&dopt=Abstract
http://dx.doi.org/10.1177%2F009127007701700403
http://dx.doi.org/10.1016%2FS0168-8278(01)00223-9
http://dx.doi.org/10.1016%2FS0168-8278(01)00223-9
http://dx.doi.org/10.1016%2FS0168-8278(01)00223-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11804663&dopt=Abstract
http://dx.doi.org/10.1016%2FS0168-8278(01)00223-9
http://dx.doi.org/10.1111%2Fj.1469-1809.2009.00517.x
http://dx.doi.org/10.1111%2Fj.1469-1809.2009.00517.x
http://dx.doi.org/10.1111%2Fj.1469-1809.2009.00517.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19456322&dopt=Abstract
http://dx.doi.org/10.1111%2Fj.1469-1809.2009.00517.x
https://www.oslo-universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-tjenester/rettsmedisinske-fag/alkohol-og-rusmidler/alkoholpromille-eksempler-pa-beregning/
https://www.oslo-universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-tjenester/rettsmedisinske-fag/alkohol-og-rusmidler/alkoholpromille-eksempler-pa-beregning/
https://www.oslo-universitetssykehus.no/fag-og-forskning/nasjonale-og-regionale-tjenester/rettsmedisinske-fag/alkohol-og-rusmidler/alkoholpromille-eksempler-pa-beregning/
http://dx.doi.org/10.1016%2Fj.forsciint.2016.05.039
http://dx.doi.org/10.1016%2Fj.forsciint.2016.05.039
http://dx.doi.org/10.1016%2Fj.forsciint.2016.05.039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27295074&dopt=Abstract
http://dx.doi.org/10.1016%2Fj.forsciint.2016.05.039
http://dx.doi.org/10.1007%2Fs00414-007-0181-7
http://dx.doi.org/10.1007%2Fs00414-007-0181-7
http://dx.doi.org/10.1007%2Fs00414-007-0181-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17572905&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00414-007-0181-7
http://dx.doi.org/10.1001%2Farchinte.1984.00350150255052
http://dx.doi.org/10.1001%2Farchinte.1984.00350150255052
http://dx.doi.org/10.1001%2Farchinte.1984.00350150255052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6703836&dopt=Abstract
http://dx.doi.org/10.1001%2Farchinte.1984.00350150255052


12. Palmer E, Tyacke R, Sastre M et al. Alcohol Hangover: Underlying Biochemical, 
Inflammatory and Neurochemical Mechanisms. Alcohol Alcohol 2019; 54: 196–203.
[PubMed][CrossRef]

13. Mackus M, Loo AJV, Garssen J et al. The Role of Alcohol Metabolism in the 
Pathology of Alcohol Hangover. J Clin Med 2020; 9: 3421. [PubMed][CrossRef]

14. Lieb B, Schmitt P. Randomised double-blind placebo-controlled intervention 
study on the nutritional efficacy of a food for special medical purposes (FSMP) and a 
dietary supplement in reducing the symptoms of veisalgia. BMJ Nutr Prev Health
2020; 3: 31–9. [PubMed][CrossRef]

15. Köchling J, Geis B, Wirth S et al. Grape or grain but never the twain? A 
randomized controlled multiarm matched-triplet crossover trial of beer and wine. Am
J Clin Nutr 2019; 109: 345–52. [PubMed][CrossRef]

16. Rohsenow DJ, Howland J, Arnedt JT et al. Intoxication with bourbon versus 
vodka: effects on hangover, sleep, and next-day neurocognitive performance in 
young adults. Alcohol Clin Exp Res 2010; 34: 509–18. [PubMed][CrossRef]

17. Verster JC. The alcohol hangover–a puzzling phenomenon. Alcohol Alcohol
2008; 43: 124–6. [PubMed][CrossRef]

18. Earleywine M. Hangover moderates the association between personality and 
drinking problems. Addict Behav 1993; 18: 291–7. [PubMed][CrossRef]

19. Klostranec JM, Vucevic D, Crawley AP et al. Accelerated ethanol elimination via 
the lungs. Sci Rep 2020; 10: 19249. [PubMed][CrossRef]

20. Ryu T, Yang K, Chung BS. Defecation alleviates hangover by terminating 
intestinal drinking. Arch Med Sci 2023; 19: 1909–12. [PubMed][CrossRef]

21. Kaivola S, Parantainen J, Osterman T et al. Hangover headache and 
prostaglandins: prophylactic treatment with tolfenamic acid. Cephalalgia 1983; 3:
31–6. [PubMed][CrossRef]

22. Eriksson CJP, Metsälä M, Möykkynen T et al. L-Cysteine Containing Vitamin 
Supplement Which Prevents or Alleviates Alcohol-related Hangover Symptoms: 
Nausea, Headache, Stress and Anxiety. Alcohol Alcohol 2020; 55: 660–6. [PubMed]
[CrossRef]

23. Roberts E, Smith R, Hotopf M et al. The efficacy and tolerability of 
pharmacologically active interventions for alcohol-induced hangover 
symptomatology: a systematic review of the evidence from randomised placebo-
controlled trials. Addiction 2022; 117: 2157–67. [PubMed][CrossRef]

24. Pittler MH, Verster JC, Ernst E. Interventions for preventing or treating alcohol 
hangover: systematic review of randomised controlled trials. BMJ 2005; 331: 1515–
8. [PubMed][CrossRef]

Publisert: 10 October 2024. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.24.0372

 

Hangover | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1093%2Falcalc%2Fagz016
http://dx.doi.org/10.1093%2Falcalc%2Fagz016
http://dx.doi.org/10.1093%2Falcalc%2Fagz016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916313&dopt=Abstract
http://dx.doi.org/10.1093%2Falcalc%2Fagz016
http://dx.doi.org/10.3390%2Fjcm9113421
http://dx.doi.org/10.3390%2Fjcm9113421
http://dx.doi.org/10.3390%2Fjcm9113421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33113870&dopt=Abstract
http://dx.doi.org/10.3390%2Fjcm9113421
http://dx.doi.org/10.1136%2Fbmjnph-2019-000042
http://dx.doi.org/10.1136%2Fbmjnph-2019-000042
http://dx.doi.org/10.1136%2Fbmjnph-2019-000042
http://dx.doi.org/10.1136%2Fbmjnph-2019-000042
http://dx.doi.org/10.1136%2Fbmjnph-2019-000042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33235969&dopt=Abstract
http://dx.doi.org/10.1136%2Fbmjnph-2019-000042
http://dx.doi.org/10.1093%2Fajcn%2Fnqy309
http://dx.doi.org/10.1093%2Fajcn%2Fnqy309
http://dx.doi.org/10.1093%2Fajcn%2Fnqy309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30753321&dopt=Abstract
http://dx.doi.org/10.1093%2Fajcn%2Fnqy309
http://dx.doi.org/10.1111%2Fj.1530-0277.2009.01116.x
http://dx.doi.org/10.1111%2Fj.1530-0277.2009.01116.x
http://dx.doi.org/10.1111%2Fj.1530-0277.2009.01116.x
http://dx.doi.org/10.1111%2Fj.1530-0277.2009.01116.x
http://dx.doi.org/10.1111%2Fj.1530-0277.2009.01116.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20028364&dopt=Abstract
http://dx.doi.org/10.1111%2Fj.1530-0277.2009.01116.x
http://dx.doi.org/10.1093%2Falcalc%2Fagm163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18182417&dopt=Abstract
http://dx.doi.org/10.1093%2Falcalc%2Fagm163
http://dx.doi.org/10.1016%2F0306-4603(93)90030-D
http://dx.doi.org/10.1016%2F0306-4603(93)90030-D
http://dx.doi.org/10.1016%2F0306-4603(93)90030-D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8342441&dopt=Abstract
http://dx.doi.org/10.1016%2F0306-4603(93)90030-D
http://dx.doi.org/10.1038%2Fs41598-020-76233-9
http://dx.doi.org/10.1038%2Fs41598-020-76233-9
http://dx.doi.org/10.1038%2Fs41598-020-76233-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33184355&dopt=Abstract
http://dx.doi.org/10.1038%2Fs41598-020-76233-9
http://dx.doi.org/10.5114%2Faoms%2F174445
http://dx.doi.org/10.5114%2Faoms%2F174445
http://dx.doi.org/10.5114%2Faoms%2F174445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38058722&dopt=Abstract
http://dx.doi.org/10.5114%2Faoms%2F174445
http://dx.doi.org/10.1046%2Fj.1468-2982.1983.0301031.x
http://dx.doi.org/10.1046%2Fj.1468-2982.1983.0301031.x
http://dx.doi.org/10.1046%2Fj.1468-2982.1983.0301031.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6342813&dopt=Abstract
http://dx.doi.org/10.1046%2Fj.1468-2982.1983.0301031.x
http://dx.doi.org/10.1093%2Falcalc%2Fagaa082
http://dx.doi.org/10.1093%2Falcalc%2Fagaa082
http://dx.doi.org/10.1093%2Falcalc%2Fagaa082
http://dx.doi.org/10.1093%2Falcalc%2Fagaa082
http://dx.doi.org/10.1093%2Falcalc%2Fagaa082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32808029&dopt=Abstract
http://dx.doi.org/10.1093%2Falcalc%2Fagaa082
http://dx.doi.org/10.1111%2Fadd.15786
http://dx.doi.org/10.1111%2Fadd.15786
http://dx.doi.org/10.1111%2Fadd.15786
http://dx.doi.org/10.1111%2Fadd.15786
http://dx.doi.org/10.1111%2Fadd.15786
http://dx.doi.org/10.1111%2Fadd.15786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34972259&dopt=Abstract
http://dx.doi.org/10.1111%2Fadd.15786
http://dx.doi.org/10.1136%2Fbmj.331.7531.1515
http://dx.doi.org/10.1136%2Fbmj.331.7531.1515
http://dx.doi.org/10.1136%2Fbmj.331.7531.1515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16373736&dopt=Abstract
http://dx.doi.org/10.1136%2Fbmj.331.7531.1515


Copyright: ©️️️ Tidsskriftet 2026 Downloaded from tidsskriftet.no 21 July 2026.

 

Hangover | Tidsskrift for Den norske legeforening


