
Introduction

Hangover headache is a well-recognised and frequently
occurring headache. To the best of our knowledge, large-
scale population studies, with details regarding hangover
headache and based on face-to-face interview methodolo-
gy, have so far not been published in headache literature.
Hangover, rather than hangover headache, has been
described in detail [1, 2].

The IHS [3] has described two types of alcohol
response: (1) Code no. 8.1.4: (“Alcohol-induced
headache”) and (2) Code no. 8.3.1: “Alcohol withdrawal
headache (hangover)”. The first one sets in early. These are
the response patterns and criteria that will be adhered to in
this context, because they were the available ones at the
time of the Vågå study.

Recently, the ICHD II has been published [4]. The two
variants of alcohol-induced headache have been joined under
a common heading: “Alcohol-induced headache” (8.1.4):
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Abstract In Vågå, Norway, with
3907 inhabitants, there were 2075
18–65-year-old dalesmen available
for the headache epidemiology
study. A total of 1838 dalesmen
(88.6%) were personally examined.
However, due to uncertainty
whether hangover headache could
be incorporated, this part of the
study was started at no. 500. Of the
remaining 1338 dalesmen, 1122,
i.e., 83.9%, were questioned about
hangover headache. The parochial
“drinking culture” could probably
best be characterised as binge drink-
ing and not as a constant, daily con-
sumption. Inclusion criteria were:
intoxication by alcohol; headache;
and the headache manifesting itself
more than three hours after the end
of drinking. In the whole series, 714
dalesmen had experienced hangover

headache (“delayed alcohol-induced
headache”) during their lifetime
(64%). This may be the best way to
express hangover headache preva-
lence. Among those who had been
“exposed to proper amounts of alco-
hol”, the prevalence was consider-
ably higher: 88%. With the existing
drinking pattern, hangover headache
clearly dominated in males (M/F
ratio: 1.50 vs. 0.72 in those without
hangover headache (p<0.0005)).
Consistency tests showed high
Kappa values.
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1. Immediate alcohol-induced headache (8.1.4.1). This
corresponds to 8.1.4 in the 1988 IHS version [3].

2. “Delayed alcohol-induced headache” (8.1.4.2). This
corresponds to “hangover headache” (8.3.1), the main
theme in the present communication. For practical rea-
sons, obviously, the internal arrangement of the two
subgroups has been changed by IHS. The new classifi-
cation [4] does not appear to have any negative influ-
ence upon the presently used (“old”) IHS classification.
In the Vågå study of headache epidemiology, it was

originally intended to include alcohol only as a precipitant
for other headaches, on line with stress, dietary factors, cli-
matic changes and the like. It was not foreseen that the
dalesmen, generally, would speak openly about the short
term consequences of excessive alcohol ingestion.
However, already after the first three to four months of the
study, one started to get a feeling that, with a certain word-
ing of the questions, one would get frank and open-heart-
ed information pertaining to alcohol consumption; and –
even more importantly – dalesmen generally would not
feel that such questions were impertinent.

Consequently, an additional protocol was made, and
from that point in time, headaches were included.
Presently, the Vågå hangover headache lifetime prevalence
figures will be presented. The data collection technique
will also be validated.

Background

It is surmised that the following represents necessary back-
ground information for understanding the alcohol/headache
situation in this parish.

State alcohol policy and the parochial drinking pattern

The Norwegian state policy has been to regulate the over-
all sales of alcoholic beverages “above the ale-stage”
through a monopoly arrangement. Moreover, state monop-
oly shops (“vinmonopol”, i.e., “wine monopoly”) were
until recently located only in selected population centres,
not in the countryside. Thus, as for Vågå, the closest shop
was approximately 140 km away (at Lillehammer, the win-
ter Olympics town). The rationale has been to impede
access to such beverages, and in this way, supposedly con-
tributing to an idealistic aim: a reduction in total consump-
tion; a secondary gain, as viewed through governmental
lenses: the state finances are shored up by this arrange-
ment. This monopoly on wine and liquor has probably,
combined with stiff prices (considerably higher than in

other Scandinavian countries) – and also through mecha-
nisms elaborated upon in the following – to a not incon-
siderable extent contributed to the local drinking style.

Artificially raised prices and reduced accessibility have,
of course, activated the sound reasoning of the dalesmen.
The situation is partly coped with by “shopping tours” to
neighbouring countries and – what probably quantitatively
speaking has a significant effect – illicit, domestic distill-
ing. The importance of the shopping tours increases the
nearer one gets to the border. In Vågå, it is probably the
home distilling which is more important, but it is probably
not more abundant in this area than elsewhere in country-
side Norway. In recent years, large-scale smuggling of alco-
hol has played a steadily more important part.

Minor, daily consumption of alcohol (“sundowners”,
“night caps”, etc.), which is part of the culture in many
places around the world, has not been part of the regular
countryside/peasant lifestyle in this part of the world.
Traditionally, there has been a drinking culture, charac-
terised by drinking mostly on particular occasions, private
or public arrangements, for example at Christmas/New
Year. In some circles, however, there could be a more reg-
ular weekend consumption. Some might indulge in exces-
sive drinking (“bouts”, “binge” drinking) on these occa-
sions. In the early post-war generation, heavy drinking
probably mostly took place from the late teens and in early
manhood; drinking tended to fade away pari passu with
increasing responsibility in adult life, combined with
decreasing tolerance for heavy drinking. More recently,
steadily younger age categories have been involved in
drinking bouts, in line with development in other parts of
the country [5]. While males previously dominated, as far
as inebriation is concerned, females certainly have taken
their share in recent decades.

Wine has – slowly – been trickling (literally!) into this
area in recent years, partly as a consequence of increasing
tourism to southern European countries, but also due to the
opening of a new state liquor shop, approximately 30 km
away, in 1986. A comparison between the consequences of
wine and liquor consumption can, therefore, probably be
made in some dalesmen.

The “mean sales” of alcoholic beverages in Norway has
been estimated to be ca. 45% of the mean sales in Europe
[6]. On top of that comes the illicit, private distilling,
smuggling, etc. Even with this included, the consumption
in Norway would still not be above 60% of the average
European consumption [6].

Even though the total volume of alcohol consumed in
Norway could be well below that in southern Europe, the
special drinking pattern may per se bring about a disease
panorama of its own. This panorama may be at variance
with that in countries with a considerably higher calculat-
ed individual average daily consumption.
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Material and methods

Vågå is a parish in the mountainous area of southern Norway,
mid-way between Trondheim and Oslo. At the time of the start of
the Vågå study, i.e., 1995, there were 3907 inhabitants within the
precincts of the parish. All 18–65-year-old dalesmen, men and
women, were invited to participate in the study. However, those
who did not master the language (e.g., asylum seekers, stroke
patients, etc.), long-term absentees (students in foreign countries,
sailors, draftees, etc.), and seriously ill dalesmen were excluded.
A total of 1838, or 88.6% of the eligible 18–65-year-old dalesmen
(n=2075), were examined personally by the principal investigator
(O.S.) [7]. A systematic study of hangover headache was initiated
at parishioner no. 501. The main reason for this delay was uncer-
tainty as to whether a sensitive topic like alcohol intoxication
could be incorporated into the study; whether concentrated atten-
tion upon these personal matters would be tolerated by the dales-
men. Conceivably, this approach would be felt as an intrusion into
personal matters, as obnoxious and distasteful and even could be
made an object for discussions at women’s club meetings.

Why could not a pilot study have been carried out to find out
whether a full-scale group of questions about hangover headache
would be tolerable? The mentality would most likely change
from one part of the country to another. To be reliable, such a
pilot study should, therefore, probably be carried out in the same
area as the study proper. But, if carried out locally and proving to
be a failure, the whole study could be jeopardised. In retrospect,
the decision to probe the situation instead of plunging into it was
probably the correct one. At the time of inclusion of hangover
headache in the questionnaire, it was felt that this would general-
ly be acceptable, but that great caution had to be exercised. The
optimal number of dalesmen that could have been included after
this part of the study was initiated, would be 1338
(1838–500=1338, Table 1). However, the total number of dales-
men who were actually questioned about hangover headache was
1122; 216 dalesmen were thus not included, even after this part
of the study was initiated (see below). The number examined
with regard to alcohol consumption – and the consequences
thereof – represents 83.9% of the total number of those examined
during the actual period (see Table 1). The principal investigator
used his best judgment in this selection process, and based the
judgment upon intimate knowledge of the mentality of this pop-
ulation and insight into the family background. The decision
whether to include a certain dalesman or not had to be taken on

the spot, after having heard the dalesman’s detailed account and
having had the opportunity to appraise the emotional make-up.
The sole reason for omission was the same as for the delay in
including alcohol questions as such in the study: not to hurt the
feelings of the dalesmen. No other exclusion guidelines were
adhered to. It is close to unthinkable that no wrong decisions have
been made in this context: some – or even a considerable part –
of those excluded would probably have tolerated an inclusion.

The dalesmen prior to no. 500 were rejected, indiscriminate-
ly, and cannot be taken into any prevalence calculation. Anyhow,
1122 dalesmen is a sizable group. The dalesmen questioned about
their drinking pattern seem comparable to the first 500 dalesmen
not being questioned. The male/female ratios in the ques-
tioned/non-questioned groups were 1.14 and 1.08, respectively
(Table 1). The mean ages were: 42.3 and 42.2 years, respective-
ly. Social status of the examined and non-examined ones seemed
equal, and we have no particular reason to suspect that there was
any drinking pattern difference between these two groups.

On defining the quantity of alcohol consumption

It was soon realised that any attempt to quantify the alcohol con-
sumption during drinking sprees, e.g., in “units” [6, 8], would be
an unrealistic approach, the reasons for this being:

The inebriation might have taken place one or more decades
ago, e.g., during drinking sprees in youth. Most frequently,
domestically distilled alcoholic beverages of various brands had
been consumed during one particular drinking spree. There might
have been drinking directly from the open bottle – or from vari-
ous bottles – which much of the time even belonged to someone
else. Diluted samples had also partly been ingested. Neither the
volume, “brand”, nor the exact alcohol concentration would be
known. A possible “measure” could for instance have been a
“great many mouthfuls”. This being said, one can probably safe-
ly assume that the volume consumed, on certain occasions, easi-
ly would exceed 5–6 standard alcohol units [6], a rough estimate
of the requirement for intoxication. During this part of the exam-
ination, the principal investigator never primarily used the term
intoxication; dalesmen, however, frequently brought this aspect
into the picture: “Do you mean intoxication (examples of local
terms: “fyllesjuke”, “rotbløyte”)?” “Well, yes, but these are terms
used by you, not by me!”

Table 1 Hangover headache material

Category Sex ratio (M/F)

Total no. dalesmen, questioned, Vågå study 1838 0.94
No. dalesmen, from the last “non-questioned one” 1338 –

for hangover headache (no. 500)
No. not questioned after no. 500 216 1.08
Hangover headache material 1122 1.14

(M: 599; F: 523)
Percentage examined among those questioned after 83.9%

no. 500 (1122 out of 1838)
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The examination

Each dalesman was questioned according to a detailed questionnaire.
The questionnaire was in its entirety administered by the principal
investigator (O.S.). The participants were not allowed to see the ques-
tionnaire. A short or a long version neurological examination was car-
ried out, the latter in case the clinical condition seemed to necessitate
it [7]. Details of the protocol have been published elsewhere [7].

Diagnostic guidelines used

The IHS criteria (code 8.3.1) are not so informative, as regards
hangover headache [3]. The following diagnostic guidelines were
adhered to in the present context:
1. “Is preceded by intake of sufficient alcohol to make the par-

ticular individual drunk” (IHS, 8.3.1).
2. Among the various hangover symptoms, headache should be

an obligatory ingredient.
3. The headache would follow after a respite, i.e. roughly >3

hours after discontinuation of alcohol consumption.
The discriminating point of time (guideline no. 3, i.e., >3

hours), was derived indirectly from IHS code 8.1.4: “alcohol-
induced headache”, which: “… occurs within three hours after
ingestion of alcohol”. Presumably, hangover headache (IHS code
8.3.1) should then appear >3 hours after the end of drinking.

The characteristic traits of hangover headache, set forth by
e.g., Raskin [9], have also been useful, but they can probably not
be characterised as criteria. This communication deals with IHS
8.3.1 (hangover headache) and not with 8.1.4 (alcohol-induced
headache) [3]. And it should be emphasised that it deals with
“hangover headache” and not only “hangover”. The chi-square
test has been used for statistical calculations. Kappa-values were
calculated for the consistency tests.

Hangover headache among the last 29 dalesmen

After the Vågå study was intentionally interrupted at 1809 dales-
men, we were fortunate enough to obtain contact with 29 other

dalesmen approximately 2 months later. In this way, a comparison
between “early” and “late” results could be made. Would the results
have been changed, had the study been extended/prolonged?

Validation studies

The data collection system has been validated with two particular
tests as regards hangover headache; both tests were carried out by
the principal investigator (O.S.).

Recheck of work-ups
The work-ups of 92 dalesmen were rechecked in an entirely
blinded way [7] and the results compared.

Recheck of dalesmen (41~26)
A recheck was carried out in a totally blinded way [7] in 26 dales-
men. The mean interval between examinations I and II was 14.8
months (range 4–23 months). This group originally consisted of
41 dalesmen. Fourteen dalesmen in this control group stemmed
from the early part of the study where “hangover headache ques-
tions” were not asked (crf. Material and methods) and one was a
teetotaller, leaving 26 dalesmen for check/recheck comparison.

Results

A categorisation of the responses is presented in Table 2.
The total sum of the numbers in the solitary response sub-
groups originally exceeded the total number of dalesmen
included, because the same dalesman could be plotted in
various sub-groups. An example will illustrate this:

A dalesman might in his own estimation have been
“careful” with alcohol consumption (Table 2). However,
the response might have been two-fold: occasionally,
“hangover headache” ensued (“n” in the total materi-
al=80), but, at other times, there was “no headache”. Both
these possibilities were, accordingly, plotted. In Table 2,

Table 2 Hangover headache (IHS: 8.3.1). Response groups among 1122 dalesmen

Category Headache (no.) No headache M/F ratio

Dalesmen with hangover headache* 714 1.50
Teetotallers 21
“Careful” with alcohol: 291 0.72

no hangover headache
“Adequate amounts”, 96

but still no headache
Total 714 408

1122 1.14

* Also included is a group: “Careful with alcohol, but still hangover headache”: n=80
(A) Percentage with hangover headache, total series: 714 of 1122=64%
(B) Percentage with hangover headache in those with probable, proper exposure: 714 of 810 (714+96)=88%
M/F ratio in those with hangover headache (1.50) vs. those without (0.72), p<0.0005
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the solitary figures have been “rectified”. As regards the
above example, this specific dalesman was plotted as a
hangover headache case, as he virtually also had had hang-
over headache. The “no headache” alternative was deleted.
In other words, the fact that a dalesman has been cate-
gorised as a case of hangover headache in Table 2, indi-
cates that he, of course, had experienced hangover
headache, but it does not imply that a hangover headache
would appear on every occasion.

Prevalence

A fraction of those questioned were teetotallers, respec-
tively, they had tried alcohol in such small quantities that
hangover headache probably could not be expected
(Table 2). The “careful with alcohol: no hangover
headache” group was a sizable one. These dalesmen con-
tended that they had not experienced intoxication or
intemperance. Obviously, the quantities consumed by the
“careful” ones would also vary from one occasion to
another.

There are naturally various ways of calculating hang-
over headache prevalence. The most sensible way of
doing it is probably to calculate the number of headache
cases in relation to the number of dalesmen questioned.
Calculated in this way, 64% of the dalesmen had experi-
enced hangover headache (Table 2, A). The extremes that
could have been obtained by including every one of the
216 who were excluded would have been: 53% and 69%;
i.e., none or all of the 216 (Table 1), respectively, demon-
strating hangover headache. The correct prevalence will,

of course, not be at the extremes, but somewhere in the
middle, i.e., somewhat around 64%. Another, but probably
less sensible, way of calculating hangover headache
prevalence would be to include only those who had been
properly exposed to alcohol. In that case, 88% had had
hangover headache (Table 2, B).

In the first demography concerning “sobriety” in
Norway (1857) [10], Vågå was specifically mentioned, but
not the alcohol consumption. It was mentioned that in
neighbouring parishes, coffee seemed to be replacing alco-
hol in various situations.

Sex ratio

In dalesmen with proper hangover headache, there was a
clear male preponderance, i.e., a male/female ratio of 1.50
(Table 2), while in those “careful with alcohol: no hang-
over headache” (n=291), the ratio was 0.69 (not shown in
Table 2). Among the teetotallers, there also seemed to be
a tendency to female preponderance, but this group was
too limited in number for decisive conclusions to be
drawn. The hangover headache sex ratio differed essen-
tially from that in the total Vågå material: 0.94 (see Table
1) [11]. The sex ratio figures in the entire Vågå material
should, however, not be used in this comparison: Among
the first 500 dalesmen not asked about hangover
headache, there was a clear female preponderance (Fig.
1). In the remainder of the Vågå material, there was a sex
ratio of 1.14 (Table 2). Even when compared with that fig-
ure, there was a significantly increased male/female ratio
for hangover headache (p<0.0005).

Fig. 1 Female/male ratio as a
consequence of increasing the
number of inclusions
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Age at first hangover headache experience

The exact time of the first experience was hard to deter-
mine in many cases. Most dalesmen seemed to have expe-
rienced hangover headache already in the mid/late teens or
early twenties.

Hangover headache among the last 29 examined dalesmen

Among the 29 dalesmen examined approximately 2
months after the study was intentionally discontinued, the
percentage of hangover headache corresponded well to the
overall prevalence (Table 3). This provides evidence that
the prevalence rate would not have been drastically
changed if this study had been extended.

Validation studies

The data collection system was validated with two partic-
ular tests:

Blinded recheck of work-ups (n=100–92)
Two of those with a positive record for hangover headache on
examination I were found to have a somewhat dubious story

for hangover headache on examination II. Otherwise, there
was a consistency of the results (Table 4). κ-value: 0.96.

Repeat, blinded examination of dalesmen (n=26)
In three cases, there was a discrepancy between examina-
tions I and II results, mostly minor ones. Such cases were
considered as failures in this context. Thus, there were 23
out of 26 with consistent results, i.e., 83.5%. κ-value: 0.77
(Table 5).

Discussion

Prevalence of hangover headache

Excluding “teetotallers” and those “careful with alcohol”,
the prevalence of hangover headache in the Vågå study
would be: 88% (Table 2). With heavy amounts, almost all
individuals could, in theory, get hangover headache; this
may be a question of the massiveness of the stimulus. The
most relevant prevalence figure is probably based on those
who really had experienced hangover headache in their
lifetime, irrespective of the degree of the exposure, i.e.,
64% in the Vågå study (Table 2).

In this context, a comparison will first and foremost be
made with studies, employing a “face-to-face” interview
technique, as regards hangover headache [12, 13].
Although the Copenhagen study [13] professes to study
IHS code 8.1.4 (headache occurring “within three hours
after ingestion of alcohol”), “hangover”, IHS code: 8.3.1,
is specified in the text (in Table 4, [13]). Hangover
headache proper has, therefore, probably been studied.
Interpreted in this way, hangover headache prevalence
seems to be of the same order of magnitude in the
Copenhagen [13] and present studies, i.e., 72% and 64%,

Table 4 Recheck of records (n=~92)

Hangover headache

Examination I Examination II

(+/–) (+/–)
+61 +59

–2
–31 –31
Total 92 92

Kappa-value: 0.96

Table 5 Re-examination of dalesmen regarding hangover headache
(n=41–26)

Hangover headache

Examination I Examination II

(+/–) (+/–)
+11 +10

–1
–15 –13

+2
Total 26 26

As regards: discrepancy between original number of examined
dalesmen (n=41) and the actual one (n=26), see text
Kappa-value: 0.77

Table 3 Hangover headache among the 29 last examined dalesmen

Category No.

Hangover headache 16
“Careful” with alcohol, but still hangover headache 3
“Careful” with alcohol; no hangover headache 6
Not asked about hangover headache 4
Total 29

Percentage with hangover headache: 76% (19 out of 25)
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respectively. In a study from another Nordic country,
Finland [12], based on experimental alcohol ingestion in
30 individuals, hangover headache apparently invariably
appeared during the experiment. However, the selection of
this group was particular in that – due to the aim of the
study – only individuals who had experienced hangover
headache beforehand were selected.

Harburg et al. [1] found that among hangover cases:
41% had hangover headache and that approximately 20%
of current drinkers had no hangover symptoms after being
“tipsy, high, or drunk”. The closest one can get to a com-
parison with this last figure in our series would be
100–88%=12% (Table 2, B). This means that in approxi-
mately 40% of their cases (1) there was “hangover” and
not hangover headache. It should be emphasised that their
categories are not identical to the present ones. Their study
was also based on questionnaires and not on a “direct”
technique.

Gender and hangover headache

In the present series, there was a clear male preponderance
of hangover headache. We are not aware of comparable
data as regards hangover headache. However, there is
ample evidence in the literature that males tend to start
drinking earlier in life than females [5], that they are heav-
ier drinkers than females [1, 5], and that they get drunk

more frequently [14]. Indirectly, this gives some support
for a higher preponderance also of hangover headache in
the male.

Control studies

Our validation studies give support to the view that the
anamnestic information obtained is reliable. The study of 29
latecomers showed results analogous to those in the earlier
part of the study. This indicates that the results in the first
500, systematically not examined, probably would not have
differed appreciably. It also indicates, but does not prove,
that the results in the intervening, non-examined dalesmen
would also not have differed appreciably, as they were
excluded – in this context – only to take care not to hurt their
feelings. It appears that with a “Nordic” drinking pattern,
characterised by sizable quantities at intervals, as detailed in
this communication, hangover headache is a frequent event.
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