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A consumer satisfaction study was conducted to examine the effectiveness on hangover of After-Effect®, a new food supplement
dedicated to improve well-being after an occasion of alcohol consumption. N = 113 persons were invited to participate in a home-
based open label study to test the effectiveness of After-Effect®. On a night when they intended to consume alcohol, three pills were
taken before alcohol consumption and two pills afterwards, before going to bed. The following day, participants completed a survey
on the amount of alcohol consumed, hangover symptom severity, and satisfaction of the product. N = 103 participants completed
the study. 88% of participants reported After-Effect® to be effective in reducing alcohol hangover. After-Effect® significantly
improved overall hangover severity, and all individual hangover symptoms, except for palpitations. In addition, a significant
reduction (P = 0.0001) in the severity score on concentration problems was reported when using After-Effect®. No gender differ-
ences were observed, and there was no relationship with the number of alcoholic drinks that were consumed. Consumers were
satisfied with the product. In conclusion, consumer satisfaction and hangover severity scores suggest that After-Effect® may be
effective in reducing alcohol hangover. However, controlled, double-blind clinical trials should confirm these findings.

1. Introduction

Alcohol hangovers are the most commonly reported negative
consequence of heavy drinking. About 80% of drinkers
acknowledge having experienced a hangover at least once
during the past year [1], a finding that is corroborated by
clinical trials indicating that around 20% of drinkers are
resistant to hangover [2]. Alcohol hangovers are character-
ized by a feeling of general misery, and several symptoms
such as headache, thirst, sleepiness, and concentration pro-
blems are commonly reported [3].

The aftereffects of alcohol consumption experienced
during hangover are often qualified as unpleasant and dis-
abling. For example, subjects report missing classes, work, or
other obligations due to hangovers, but also feelings of regret
and mood changes may be the result of excessive alcohol
consumption [3]. Hence, there is a clear need for a treat-
ment or cure that prevents or reduces hangovers. On the

Internet, many cures are marketed, but a systematic literature
search revealed that the efficacy of the vast majority of them
has not been scientifically investigated [4, 5]. Up to now,
most potential hangover cures have shown no effectiveness,
whereas other cures reduced only some of the core symptoms
of alcohol hangover. For example, tolfenamic acid reduced
severity scores of headache and nausea but had no effect
on being tired [6]. Also, Opuntia ficus indica significantly
reduced nausea, lack of appetite, and dry mouth but did not
reduce complaints of headache, weakness, and dizziness [7].

The main reason for the absence of an effective hangover
cure is that limited research has been devoted to elucidate
the pathology of alcohol hangover [8]. The research that has
been conducted shows that alcohol hangover is not simply
the equivalent of dehydration, but that other mechanisms,
such as activation of the immune system, may play a role
in the genesis of alcohol hangover [8-10]. The partial
improvement observed for tolfenamic acid (which inhibits
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FIGURE 1: Number of visits on a French website for alcohol hangover
(http://gueuledebois.info/). Data are shown from October 1st 2011
to January 2nd 2012. Each peak corresponds to a Sunday. Note the
large peak at New Years day. The peak at November 1st corresponds
to the day after Halloween (31 October). Data were obtained via
Google Analytics.

prostaglandin synthesis) and Opuntia ficus indica (which is
thought to reduce the inflammatory response to stressful sti-
muli) supports a potential role of the immune system in
the development of alcohol hangover symptoms. However,
much more research is needed to understand the pathology
of alcohol hangover and develop an effective treatment [3].

Ethical concerns have been expressed concerning alcohol
hangover research. For example, it has been argued that
development of effective treatments for hangovers will result
in increased alcohol consumption, due to the diminished
negative consequences. There is, however, no scientific proof
to support this assumption. Moreover, research showed that
people generally do not adjust their drinking behavior after
having experienced hangovers [11].

For ages alcohol has been consumed by mankind, and the
presence of hangovers was already reported more than 3000
years ago in ancient India. The Susruta Samhita, one of the
oldest Ayurvedic medicinal writings, refers to “paramada”
when discussing alcohol hangover and reports on common
hangover symptoms such as pain in the head and joints,
loss of taste, and thirst [12]. Alcohol hangovers have been
reported ever since throughout history, and as long as alcohol
consumption is allowed, it is unrealistic to assume that any
behavioral intervention will prevent hangovers from hap-
pening. Statistics from a French website on alcohol hangovers
(http://gueuledebois.info/) confirm the need for information
about hangovers and how to treat them. Figure 1 gives an
overview of the daily number of visits of the website during a
3 months period.

Each peak in the number of page views in Figure 1 corres-
ponds to a Sunday. This is not surprising, given that the
weekends, and especially Saturday evenings, are the most
likely occasions of heavy drinking, which may result in a han-
gover the following day.

Although most people consume alcohol in moderation
and do not regularly experience a hangover, the socioeco-
nomic consequences of having a hangover are high [13].
That is, absenteeism and presenteeism are common con-
sequences of having a hangover, and reduced productivity
and increased risk of injury when operating dangerous
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FIGURe 2: After-Effect®: package and capsules. Three capsules
should be taken before alcohol consumption and two additional
capsules before going to bed.

machinery may be the result [14-16]. Also, while driving
or flying when having a hangover, people put not only
themselves at risk but also those who are surrounding them
[17]. Hence, there are a number of arguments that plea for
development of an effective cure that reduces or prevents
alcohol hangover effects.

After-Effect® is an example of such a newly developed
hangover cure (see Figure 2). The product is currently sold
in pharmacies by Deenox in France, and like many han-
gover cures it can also be ordered online. Instructions for
using After-Effect® are to take three capsules before alcohol
consumption and 2 capsules after drinking, before going to
bed. The ingredients of After-Effect® comprise borage oil
(gamma linolenic acid), fish oil (omega-3), vitamins B1,
B6, and C, magnesium, Silybum marianum (silymarin), and
Opuntia ficus indica. The rationale for the manufacturer
to include these ingredients in After-Effect® was based on
the current available literature on hangover cures and their
effectiveness in reducing hangover symptoms and on their
potential mechanisms of action. Regarding Opuntia ficus
indica, it should be noted that After-Effect® contains a polar
extract, which is different from the apolar extract used by
Wiese et al. [7]. It is therefore unknown whether After-
Effect® will have similar beneficial effects on hangover such
as described by Wiese et al. (i.e., reduced scores on nausea,
dry mouth, and lack of appetite). Table 1 summarizes the
ingredients, suggested mechanism of action, and the corres-
ponding hangover symptoms that showed to benefit from
their use [18-29].

Table 1 reveals that there is scientific support showing
that the individual ingredients of After-Effect® can reduce
several common hangover symptoms. However, their com-
bined effect (i.e., the After-Effect® formula) has not been
scientifically investigated. Therefore, the objectives of the
current study were to (1) examine the effectiveness of After-
Effect® and (2) to evaluate consumer satisfaction of this
hangover aid. The design of the study followed a naturalistic
approach [30, 31], which is quite common for consumer
satisfaction studies [32]. Participants consumed alcohol at
a place, quantity, and time of their own preference without
interference of the researchers. On that occasion, they
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TaBLE 1: Rationale for the ingredients included in After-Effect®.
Ingredients Dose! Effect Improved symptoms? Reference
Borago seeds oil (22% GLA) 1500 mg Precursor of prostaglandin1 Headache, laziness, being tired [18]
Magnesium 56.25mg Might be deficient Withdrawal symptoms (19, 20]
Headaches [21]
B6 vitamin 2mg Role in immune system Uncomfortable feeling [22]
B1 vitamin 4.2 mg Might be deficient Impatience, restlessness [22, 23]
C vitamin 120 mg Antioxidative properties — [24]
S Anti-IL1 effect —
Fish oil (18% EPA, 12% DHA) 157.5 mg it etlee . [25]
Pro-inflammatory cytokines! — [26]
f;&bzi@;q:;lg? um 80 mg Hepatoprotective properties — [27-29]
Opuntia ficus indica 60 mg Anti-oxidative properties — [24]

(polar extract)

"Total dose of 5 capsules. 2Only those symptoms that showed a significant improvement during alcohol hangover are listed. GLA: gamma-linolenic acid, EPA:

eicosapentaenoic acid (EPA), and DHA: docosahexaenoic acid.

also used After-Effect® and completed a questionnaire the
following day.

2. Methods

A total of 113 persons were contacted by telephone to par-
ticipate in the study. Participants were selected randomly
among consumers that were registered in the panel of the
consumer testing laboratory TechniSens. If they agreed to
participate after the telephone contact, they received After-
Effect®, instructions for use and the survey by regular mail.
Informed consent was obtained from all subjects. The study
took place on 1-15 September, 2010. Subjects were instructed
to use After-Effect® in an evening when they expected to
consume a sufficient quantity of alcohol to leave them feeling
unpleasant the following day. In that evening, participants
were instructed to take 3 capsules of After-Effect® before
drinking and 2 capsules at bedtime. They were instructed to
swallow the capsules with a glass of water and not to chew
them. A survey was completed the day after the drinking
session, as soon as they presumed their blood alcohol level
had returned to zero. The completed surveys were returned
by email to TechniSens.

In addition to demographics and information on the
amount of alcohol consumed, the survey included questions
about the specific hangover symptoms experienced. Hang-
over symptoms and their severity were scored using the
acute hangover scale (AHS) [33]. Eight hangover symptoms
(thirst, being tired, headache, dizziness, loss of appetite,
stomachache, nausea, and heart racing) and total hangover
severity were scored on a scale ranging from 0 (absent) to
extreme (10). The mean of these nine scores is the overall
hangover severity score. Similar to the items of the AHS,
“concentration problems” was added as extra item since it
is commonly experienced [34] and provides useful infor-
mation on the potential impact of alcohol hangover on
next-day performance. The items were scored after using
After-Effect®. Participants acted as their own control. The
scores obtained with After-Effect® were thus compared to

individual expected scores if After-Effect® had not been taken
with the same consumption of alcohol.

Finally, several consumer satisfaction questions were
asked concerning the packaging of After-Effect®, the instruc-
tions for usage of the product, its perceived effectiveness
and adverse events, and whether they would recommend the
product to family and friends.

2.1. Statistical Analysis. Subjects that vomited in the evening
when using After-Effect® were excluded from the statistical
analyses. Statistical analyses were performed using SPSS 19.0.
Mean (SD) scores on the hangover items and the overall AHS
score were computed. Symptom severity when using After-
Effect® and a regular hangover night was compared using
paired sample t-tests. Scores of those who reported After-
Effect® to be effective or ineffective were compared using the
same test. Percentages of endorsed items (% agreed versus
% disagreed, or % effective versus % ineffective) were com-
pared using a binominal test for proportions. Results were
significant if P < 0.05.

3. Results

A total of 113 subjects participated in the study. Ten were
excluded from the statistical analyses because they reported
vomiting in the evening when they consumed alcohol and
used After-Effect®. 103 subjects (21% men and 79% women)
completed the study. Half of them were 25-30 years old, 25%
were 31-35 years old, and 25% were 3640 years old. In the
evening out, 44% consumed 4-6 alcoholic consumptions,
46% consumed 7-9 alcoholic consumptions, and 10% more
than 10 alcoholic drinks. Hangover symptom severity, with
and without using After-Effect®, is summarized in Table 2.
It is evident from Table 2 that After-Effect® significantly
improved both overall hangover severity and individual han-
gover symptoms. In addition, a significant reduction (P =
0.0001) in the severity score on concentration problems was
reported when using After-Effect® (see Figure 3). No gender



TaBLE 2: Hangover symptom scores when treated with After-
Effect®, and expected scores if After-Effect® had not been used (N =
103).

After-Effect® No treatment

Hangover symptom Significance
Mean (SD)  Mean (SD)
Thirst 3.96(2.5)  6.62(2.4) P =0.0001
Tired 434(2.6)  6.96(2.0) P =0.0001
Headache 2.71(2.5)  6.42(2.5) P =0.0001
Dizziness 1.34 (2.0) 3.35(2.9) P =0.0001
Loss of appetite 1.79 (2.3) 439 (3.1) P =10.0001
Stomachache 1.60 (2.2) 4,57 (3.2) P =10.0001
Nausea 150 (2.1)  4.81(3.0) P =0.0001
Heart racing 1.20 (1.9) 2.97 (2.9) P =10.0001
Global hangover severity 2.51 (2.0) 6.54 (2.6) P =0.0001
AHS total (mean) score  2.33 (1.6) 5.18 (1.9) P =0.0001

Scores range from 0 (absent) to 10 (extreme). Differences are significant if
P <0.05.

10 Concentration problems

Hangover severity

0_

After-Effect© No After-Effect©®

FIGURE 3: Severity of concentration problems with and without
using After-Effect®.

differences were observed, and there was no relationship with
the number of alcoholic drinks that were consumed (see
Figure 4).

The vast majority of consumers agreed (56%) or strongly
agreed (32%) that After-Effect® reduced the uncomfortable
feeling usually experienced the day after consuming alcohol.
A minority of 12% was not satisfied with the product’s effec-
tiveness. Of them, six persons (6%) reported that the product
did not work in a free comment area of the questionnaire.
Table 3 summarizes the consumer satisfaction on how well
After-Effect® counteracts individual hangover symptoms.

Binominal tests (% agreed versus % disagreed) confirm
that for each hangover symptom, except increased heart rate,
After-Effect® significantly more often produced a favorable
effect than an unfavorable effect.
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F1GURE 4: Overall hangover severity and total alcohol consumption.

In those who reported that After-Effect® was not effec-
tive, the overall hangover severity score and all scores of indi-
vidual items except heart racing were significantly higher
com-pared to scores of consumers who reported that After-
Effect® was effective (see Table 3). Although no effectiveness
was reported by these subjects, After-Effect® did significantly
(P < 0.05) reduce their scores on being tired, headache,
stomach ache, nausea, and the overall AHS hangover score
(P =0.002).

In 96% of subjects, the use of After-Effect® caused no
adverse effects. Nausea (2%) and bloating (1%) were repor-
ted as adverse effects of using After-Effect®, and one person
(1%) stated the capsules to be too large to swallow.

On average, consumers were satisfied with the size of the
package (mean score: 7.75 out of 10), the design of the
package (mean score 7.69 out of 10), and the way it opens
(mean score: 7.76 out of 10). About half of the subjects
(52%) preferred the product to be taken as intended (3
capsules before drinking and 2 thereafter), whereas 48% pre-
ferred to take all 5 capsules before the evening out. The
vast majority (84%) of participants acknowledged that they
would recommend After-Effect® to family or friends.

4. Discussion

The results from this open-label study suggest that After-
Effect® is likely to reduce the presence and severity of alcohol
hangover symptoms. Consumer satisfaction scores confirm
these findings. The significant reduction in concentration
problems after using After-Effect® is promising, because this
may have a positive impact on cognitive and psychomotor
impairment that is generally seen during alcohol hangover.
In contrast to other hangover cures that have been
investigated, After-Effect® shows to be effective in signifi-
cantly reducing both overall hangover severity and scores
on individual hangover symptoms. This underscores the
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TABLE 3: Reported consumer satisfaction on the efficacy of After-Effect® to reduce hangover symptoms.

After-Effect® not effective (N = 12)

After-Effect® effective (N = 91)

Hangover symptom

After-Effect® helps?

After-Effect®

No treatment

After-Effect®

No treatment

No Yes Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Thirst 27.2% 72.8%* 6.4 (1.5)1 6.8 (1.7) 3.6 (2.4)* 6.6 (2.5)
Tired 28.2% 71.8%* 6.3 (2.5)1* 7.4 (1.4) 4.1 (2.5)* 6.9 (2.0)
Headache 18.4% 81.6%* 5.1 (2.7)1 6.5 (3.0) 2.4 (2.3)% 6.4 (2.4)
Dizziness 29.1% 70.9%* 2.9 (3.1t 3.7 (3.5) 1.1 (1.7)* 3.3(2.9)
Loss of appetite 38.8% 61.2%* 4.1 (3.1t 4.6 (3.4) 1.5 (2.0)* 4.4 (3.1)
Stomach ache 31.1% 68.9%* 3.1(2.9)t 5.1(3.1) 1.4 (2.0)* 4.5 (3.3)
Nausea 23.3% 76.7%" 3.8 (3.3)H 5.3 (3.4) 1.2 (1.7)* 4.7 (3.0)
Heart racing 42.7% 57.3% 2.2(2.8) 2.6 (3.1) 1.1 (1.7)* 3.0 (2.9)
Global hangover severity ~ 13.6% 86.4%* 5.1 (2.7)1 6.0 (2.5) 2.2 (1.6)* 6.6 (2.6)
Mean AHS score 4.3 (1.9)t 5.3 (2.0) 2.1 (1.4)% 5.2 (1.9)
Concentration problems  34.0% 66.0%* 5.3 (2.2)1 5.8 (2.6) 1.3 (1.7)% 4.4 (3.1)

Significant differences (P < 0.05) in percentages of subjects who reported After-Effect® is effective or not are indicated by *.
Significant differences (P < 0.05) in hangover symptom severity after using After-Effect® or no treatment is indicated by *.
Significant differences (P < 0.05) in hangover symptom severity between subjects who reported After-Effect® is effective or not are indicated by .

rationale used in the development of After-Effect® in com-
bining those ingredients that have shown effectiveness in
previous hangover studies. It can be speculated that the anti-
inflammatory and antioxidative properties of the ingredients
are responsible for the reduction in hangover symptom
severity. However, from this consumer survey it cannot be
established whether the immune system plays a vital role in
the pathology of alcohol hangover symptoms and if the
proposed mechanism of action of After-Effect® is indeed
responsible for the reported effectiveness of this hangover
treatment.

There are a number of limitations of this study that
should be addressed. A major limitation of the current study
is that no placebo hangover treatment was included. With
the current study design it therefore remains unsure if the
reduction in hangover (symptom) severity can be ascribed
to After-Effect®. Participants knew beforehand they were
going to use After-Effect®. The hangover symptom scores
obtained in that evening were then compared with retro-
spectively assessed scores for an evening with similar alcohol
consumption, but without using any hangover treatment.
This study design may have biased the outcome of the study
because participants may have certain expectancies about
the efficacy of After-Effect® in reducing hangover symptoms.
Therefore, it can equally be true that the reported improve-
ments are in fact a placebo effect and not due to any efficacy
of After-Effect®. The likelihood of this possibility is however
small, given the large and consistent improvement that was
reported on almost all hangover symptoms. Nevertheless,
future research should be double-blind and include a drink-
ing session with placebo After-Effect®. This will allow a more
objective comparison with a drinking session on which no
hangover cure is used than the comparison that was made
in the current study, that is, a comparison with expected
feelings if After-Effect® had not been used. It would have
also been interesting to test participants after a placebo

alcohol session with and without administering After-Effect®
because hangover symptoms may in fact be “general” sym-
ptoms that are always experienced by participants, also
without consuming alcohol. In addition, this would enable
a more valid examination to determine if After-Effect® itself
causes any adverse effects than how this was assessed in the
current study. Future research should address these issues.

The fact that this was a naturalistic study is sometimes
also considered as a limitation. However, there are both
advantages and disadvantages of using a naturalistic design
instead of a controlled study [3]. Controlled clinical trials
enable researchers to standardize various factors that may
influence the presence and severity of alcohol hangover
symptoms such as beverage type, drinking speed, sleep time,
activities (e.g., dancing), smoking, and food consumption.
Yet, if one aims to mimic a real-life drinking situation, the
naturalistic approach seems best. Despite the fact that many
issues are uncontrolled in naturalistic studies, consumer
satisfaction ratings have shown to be more reliable when
obtained in a real-life setting [32], that is, drinking alcohol
in a bar and sleeping and having a hangover at home. In
fact, research showed that consumer satisfaction of food pro-
ducts and beverages when rated in controlled laboratory
settings generally underestimates product acceptance when
compared to real-life testing [32, 35-38].

Although the results from this open-label study are pro-
mising, future studies in a controlled laboratory setting
should confirm these findings, evaluating After-Effect® in
double-blind, placebo-controlled clinical trials. In addition
to examining the efficacy of After-Effect®, these studies pre-
ferably assess blood, saliva, and urine parameters to examine
the possible mechanism of action of this new hangover
cure. Examining also other potential hangover treatments in
these clinical trials, preferably if they have other proposed
mechanisms of action to reduce hangover severity, will fur-
ther help researchers to elucidate the pathology of alcohol



hangover. Also, it is important to incorporate cognitive and
psychometric tests to determine if After-Effect® is effective in
reducing hangover-related performance on skills and abilities
that are essential in daily activities such as driving a car or
on-the-job performance. Finally, it can be determined if it
is essential to take After-Effect® before and after a drinking
session. If it turns out that After-Effect® is equally effective
when taken only after alcohol consumption this should have
great advantages. With the current formula of After-Effect®,
consumers have to determine beforehand if they will engage
in a drinking session that may produce hangover symptoms,
while in real life heavy drinking is not always a planned acti-
vity. A French online survey among 4000 people revealed that
almost half of those who acknowledge using anti-hangover
products (48.8% of N = 991) prefer using the product after
drinking alcohol, that is, before going to bed or the following
day during hangover (Deenox, data on file). Only 22.3%
prefer using the antihangover product before or during
alcohol consumption. Therefore, future clinical trials should
examine the effectiveness of After-Effect® when taken after
alcohol consumption only.

Also of interest would be to conduct dose-ranging
studies. Currently, five capsules of After-Effect® have to be
taken. Since this was based on scientific literature on the
effectiveness of individual ingredients it can be imagined that
a reduction of the number of capsules to be taken (and thus
the overall dosage of the ingredients) may sort the same
effectiveness. In terms of potential adverse effects, but also
with regard to user friendliness, it would be an advantage if
less than 5 capsules would be sufficient to reduce hangover
severity.

Taken together, the results from this first study on the
effectiveness of After-Effect® are promising and suggest that
After-Effect® may effectively reduce hangover symptom seve-
rity. This should, however, be verified and confirmed by
placebo-controlled clinical trials.
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