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Abstract: Immune fitness is defined as the capacity of the body to respond to health
challenges (such as infections) by activating an appropriate immune response to promote
health and prevent and resolve disease, which is essential for improving quality of life. Thus,
immune fitness plays an essential role in health, and reduced immune fitness may be an
important signal of increased susceptibility for disease. Lifestyle factors such as increased
levels of alcohol consumption have been shown to negatively impact immune fitness.
The alcohol hangover is the most frequently reported negative consequence of alcohol
consumption and is 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. Significant correlations have been
reported between hangover severity and both immune fitness and biomarkers of systemic
inflammation. The concepts of immune fitness and alcohol hangover are further linked by
the fact that the inflammatory response to alcohol consumption plays an important role
in the pathology of the alcohol hangover. Moreover, immune fitness has been related to
the susceptibility of experiencing hangovers per se. It is therefore important to investigate
the interrelationship between immune fitness and the alcohol hangover, and to identify
possible predictor variables of both constructs. This data descriptor article describes a study
that was conducted with adults living in the UK or Ireland, evaluating possible correlates
and predictors of immune fitness and the alcohol hangover. Data on mood, personality,
mental resilience, pain catastrophizing, and sleep were collected from n = 1178 participants
through an online survey. Herein, the survey and corresponding dataset are described.

Dataset: The dataset is submitted as a Supplementary File.

Dataset License: CC0.
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1. Summary
The aim of this study was to further investigate predictors of immune fitness and the

alcohol hangover. Immune fitness is defined as the capacity of the body to respond to health
challenges (such as infections) by activating an appropriate immune response to promote
health and prevent and resolve disease, which are essential functions for improving quality
of life [1]. Immune fitness can be self-reported via validated and reliable questionnaires [1].
Adequate immune fitness is essential in health and disease. The annual costs of reduced
immune fitness for the Dutch economy in 2019, in terms of absenteeism and presenteeism,
were estimated at USD 11.5 billion [2]. An average performance reduction of 22.8% was
reported for working on days with reduced immune fitness (presenteeism). Unfortunately,
no data are available for the UK, but the Dutch data underline the necessity of maintaining
an adequate immune fitness, and the importance of investigating potential correlates that
can improve immune fitness. For example, immune fitness and susceptibility to immune-
related diseases is influenced by lifestyle factors. Research has shown that maintaining a
good physical condition [3], adequate sleep [4], and a healthy daily diet [5] are associated
with a better immune fitness.

Another lifestyle factor that has been associated with immune fitness is alcohol con-
sumption. Research has revealed that increased alcohol consumption is associated with
poorer immune fitness [6]. The hangover is the most frequently reported negative conse-
quence of alcohol consumption and is 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 [7]. Alcohol hangover
can have a significant negative effect on the performance of daily activities such as driving
a car [8]. In addition, a survey among n = 3399 people in employment found that the annual
costs of alcohol intoxication and hangovers at the workplace for the UK economy equaled
USD 5.1 billion [9].

Research on the pathology of the alcohol hangover revealed clear interconnections
between immune fitness and alcohol hangover. That is, studies comparing the effects of
an evening of alcohol consumption with those of an alcohol-free evening demonstrated
an inflammatory response due to alcohol consumption, resulting in significant increases
of biomarkers of systemic inflammation such as cytokines and c-reactive protein [10,11].
These experimental studies in young adult social drinkers revealed significant correlations
between these biomarker concentrations in blood and saliva with hangover severity [10,11].
In addition, significant correlations were found between hangover severity and immune
fitness [12].

It is important to further investigate predictors of immune fitness and predictors of
the presence and severity of the alcohol hangover, given the significant consequences for
health and society. The current study focused specifically on baseline (non-hangover state)
mood, personality, mental resilience, pain catastrophizing, and sleep. These topics were
selected because the available research on a topic is limited or absent, or the available
studies provided inconclusive results, or a combination of these.

1.1. Mood

Previous research has shown that negative mood is associated with poorer immune
fitness [6,13]. However, no relevant relationship was found between baseline mood and
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hangover sensitivity [14] or hangover severity [15]. For replication purposes, in the current
study, some of the single-item mood ratings that were evaluated previously were reassessed
(i.e., stress, anxiety, depression, fatigue, loneliness, hostility, and happiness) [6,13] and
new constructs were added (i.e., worry, shyness, and impulsivity) that have not been
previously investigated.

In addition, the General Anxiety Disorder-7 (GAD-7) questionnaire [16] and the anxiety
sensitivity scale of the Substance Use Risk Profile Scale (SURPS) [17] (to assess general
anxiety and fear of arousal-related sensations, respectively) were added to the current
survey to evaluate possible relationships with baseline anxiety-related constructs in greater
detail. For example, given the presence of arousal-related sensations in alcohol hangover,
anxiety sensitivity may be associated with hangover susceptibility and/or severity, or it
may positively moderate an association between general anxiety and alcohol hangover
susceptibility and/or severity.

1.2. Personality

There are currently no data published on whether personality has an impact on
immune fitness. Therefore, personality was further investigated in the current study, using
the Big 5 personality model (neuroticism, extraversion, openness, conscientiousness, and
agreeableness) [18]. With respect to alcohol hangover, there is a paucity of data suggesting a
relationship between hangover severity and personality [19–21]. However, existing studies
have methodological shortcomings that may have biased these findings [22]. A recent
study failed to find a relationship between hangover severity and personality [22]. These
inconclusive results underline the need for further research.

1.3. Mental Resilience

Mental resilience refers to the ability to bounce back, i.e., the ability to cope with prob-
lems and life events. Positive associations between immune fitness and mental resilience
have been consistently reported [23]. In contrast, most research found that mental resilience
is not related to hangover severity or hangover sensitivity [22,24,25]. Thus, having hang-
overs is not caused by a lack of ability to bounce back. One study did report a significant
relationship [20], but methodological shortcomings may account for this observation. In
the current study, mental resilience was reassessed using the Brief Resilience Scale [26] and
the Connor–Davidson Resilience Scale 2 (CD-RISC 2) [27].

1.4. Pain Catastrophizing

Pain catastrophizing refers to what extent individuals exaggerate the pain they ex-
perience. Pain catastrophizing can include different components, including rumination,
magnification, and helplessness. There are currently no published data on how pain catas-
trophizing may be related to immune fitness. However, this is worthwhile to investigate,
as pain is a central characteristic of many disease states, and related psychological concepts
such as rumination and helplessness (two components of the pain catastrophizing construct)
are known to negatively impact general health [28,29]. Therefore, pain catastrophizing was
assessed in the current study. Previous studies found small but significant correlations
between pain catastrophizing and hangover severity [30,31], particularly for the rumination
component of pain catastrophizing.

1.5. Sleep

With respect to sleep, insomnia has been associated with poorer immune fitness [32],
and significant negative correlations have been found between sleep quality and immune
fitness. In addition, reduced immune fitness has been associated with increased daytime
sleepiness and fatigue [13]. With respect to the alcohol hangover, significantly poorer sleep was
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reported after the drinking occasion compared to an alcohol-free night [33–39]. Unfortunately,
only three of these studies reported the relationship between sleep quality and hangover
severity the next day. Two studies reported no significant correlation between sleep quality
and hangover severity [37,38]. However, another study [39] did find significant correlations
between hangover severity and the number of nightly awakenings, sleep quality, and total
sleep time. Increased levels of daytime sleepiness and fatigue are frequently reported during
the hangover state [33–39].

Given the inconclusive findings on the relationship between hangover severity and
sleep quality, assessments of insomnia and daytime sleepiness were included in the current
study. In addition, the expected large sample size allows for evaluation of potential sex
differences. In previous studies, these have not yet been investigated. However, sex
differences have been reported for both immune fitness [40] and sleep quality [41], in that
women usually report poorer immune fitness and better sleep quality than men. It is of
interest to evaluate whether these differences influence the associations between sleep
quality, immune fitness, and hangover severity.

2. Data Description
This data descriptor article describes the cross-sectional survey and associated dataset.

Several publications based on the collected data are currently in preparation. Other re-
searchers may benefit from the description of the study methodology and survey content,
as it may help them with the development of future surveys. In addition, the dataset can
be used by other researchers for additional analyses.

2.1. Informed Consent

Before the start of the survey, participants viewed a page comprising background
information on the purpose of the study, inclusion criteria, and the expected duration of
completing the survey. Information was provided on data protection, and on how to contact
the researchers in case of questions or comments. To start the survey, participants gave
electronic informed consent. Those who agreed to participate in the study received a unique
participant identification number. In the dataset, this number is labeled as Subject_ID, and
listed in column 1.

2.2. Demographic Data

The first question (column 2 of the dataset) asked the participant’s age (in years). The
second question (column 3 of the dataset) asked about the participant’s sex at birth (male
or female). The third and fourth questions asked about the participant’s body weight in kg
and height in meters (columns 4 and 5 of the dataset, respectively).

2.3. Past Year’s Immune Status

Past year’s immune status (Section 3 of the survey) was assessed with the Immune
Status Questionnaire (ISQ) [42]. The 7-item ISQ assessed the immune status of participants
for the 12 months preceding completion of the survey. The ISQ items comprise common
cold, diarrhea, sudden high fever, headache, muscle and joint pain, skin problems (e.g.,
acne and eczema), and coughing. On a 5-point Likert scale, participants indicated how
frequently they had experienced each symptom. They could choose between the answers
never (score 0), sometimes (score 1), regularly (score 2), often (score 3), and (almost) always
(score 4). The raw scores of the ISQ items are listed in columns 6 to 12 of the dataset. The
sum score of the items is recoded as follows: ≥15 = 0, 14 = 1, 13 = 2, 11 or 12 = 3, 10 = 4, 8 or
9 = 5, 7 = 6, 6 = 7, 5 = 8, 3 or 4 = 9, and ≤2 = 10. Column 13 lists the (recoded) overall ISQ
score, ranging from 0 (poor) to 10 (excellent) [42]. The ISQ has been validated in various
languages [42,43], has a Cronbach’s alpha ranging from 0.632 to 0.88 [42,43], and a test–
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retest reliability of 0.80 [42]. The ISQ was extended with two additional items, assessing
whether participants experienced slowly healing wounds and/or wound infection. In the
dataset, the outcomes for these items are listed in columns 14 and 15.

2.4. Past Month’s Immune Fitness

Past month’s immune fitness (Section 4 of the survey) was assessed with a single-item
scale ranging from 0 (poor) to 10 (excellent) [1,44,45]. To aid participants, immune fitness
was defined as ‘the capacity of the body to respond to health challenges (such as infections
and/or fever) by activating an appropriate immune response in order to promote health
and prevent and resolve disease, which is essential for improving quality of life’. In the
dataset, past month’s immune fitness is listed in column 16.

2.5. Insomnia and Sleep

Insomnia (Section 5 of the survey) was assessed with the 9-item insomnia subscale of
the SLEEP-50 questionnaire [46]. The insomnia subscale was completed for past month’s
sleep. Items could be scored on a 4-point scale, including the response options not at all
(score 1), somewhat (score 2), rather much (score 3), and very much (score 4). In the dataset,
the scores of the items are listed in columns 17 to 25. The sum score of items represents the
overall insomnia score (listed in the dataset in column 26), with higher scores representing
poorer sleep. An overall insomnia score ≥19 can be used as the cut-off value for a positive
screen on insomnia (sensitivity = 71%, specificity = 75%) [46]. Participants further reported
their overall sleep quality on a scale ranging from 0 (very bad) to 10 (very good), average
total sleep time, and the number of nightly awakenings. In the dataset, the outcomes of
these assessments are listed in columns 27 to 29.

2.6. Daytime Sleepiness

Daytime sleepiness (Section 6 of the survey) was assessed with the Karolinska Sleepi-
ness Scale (KSS) [47]. The KSS was completed for the past month, and participants were
asked to rate their average daytime sleepiness for non-hangover days. They had to choose
one of nine statements, ranging from ‘extremely alert’ (score of 1) to ‘very sleepy, great
effort to stay awake, fighting sleep’ (score of 9). In the dataset, the KSS score is listed in
column 30.

2.7. Mood

Section 7 of the survey assessed mood for the past month. The 10 items included
stress, anxiety, depression, worry, shyness, fatigue, loneliness, hostility, impulsivity, and
happiness. Single-item rating scales were used to assess these mood items, on a scale
ranging from 0 (absent) to 10 (extreme) [44,45]. In the dataset, scores on the single-item
mood items are listed in columns 31 to 40.

2.8. Anxiety

Section 8 of the survey evaluated baseline anxiety in more detail. Firstly, the 5-item
anxiety sensitivity scale of the Substance Use Risk Profile Scale (SURPS) was completed [17].
The items comprise statements about the tendency to be fearful of arousal-related sensations
that can be rated as strongly disagree (score 1), disagree (score 2), agree (score 3), or strongly
agree (score 4). In the dataset, the items are listed in column 41 to 45. The sum score of the
items was computed and is listed in the dataset in column 46. Secondly, baseline anxiety
severity was evaluated with the General Anxiety Disorder-7 questionnaire (GAD-7) [16].
The GAD-7 questionnaire comprises 7 items and was completed for the past 2 weeks. Items
can be scored as not at all (score 0), several days (score 1), more than half the days (score 2),
or nearly every day (score 3). In the dataset, the GAD-7 items are listed in columns 47 to 53.
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Higher sum scores (listed in column 54 of the dataset) represent greater anxiety severity.
For the interpretation of the outcome, cutoff scores for the GAD-7 have been established
and participants can be allocated to groups representing minimal anxiety (a score of 0 to 4),
mild anxiety (a score of 5 to 9), moderate anxiety (a score of 10 to 14), or severe anxiety (a
score of 15 to 21). Finally, it was asked to what extent positive scores on one or more GAD-7
items problems made it difficult for participants to do their work, take care of things at
home, or get along with other people. Answer options included not difficult at all (score 0),
somewhat difficult (score 1), very difficult (score 2), or extremely difficult (score 3). In the
dataset, the outcome of this question is listed in column 55.

2.9. Personality

In Section 9 of the survey, personality was investigated with the 10-item short version
of the Big Five Inventory (BFI-10) [18]. Items have 5 response options, including disagree
strongly, disagree a little, neither agree nor disagree, agree a little, or agree strongly. Scores
range from 1 to 5, with items 1, 3, 4, 5, and 7 reverse-scored. In the dataset, the 10 items are
listed in column 56 to 65. The BFI-10 has five 2-item subscales: neuroticism, extraversion,
openness, conscientiousness, and agreeableness. In the dataset, the outcomes for these
subscales are listed in columns 66 to 70.

2.10. Mental Resilience

Mental resilience was assessed with two different scales (Section 10 of the survey).
First, the Brief Resilience Scale (BRS) was completed [26]. The 6-item BRS comprises
statements on the ability to recover from stress, i.e., the ability to bounce back. The items
can be endorsed on 5-point Likert scales that range from strongly disagree to strongly agree
(score 1 to 5, with reversed-scoring applied to items 2, 4, and 6). A higher BRS sum score
indicates better mental resilience, i.e., a faster recovery from stress. Cronbach’s alpha of the
BRS ranges from 0.80 to 0.91 [26]. In the dataset, the BRS items are listed in column 71 to 76,
and the sum score is listed in column 77. Second, mental resilience was also assessed with
the Connor–Davidson Resilience Scale 2 (CD-RISC 2) [27]. The 2 items have 5 answering
options, including not true at all (score 0), rarely true (score 1), sometimes true (score 2),
often true (score 3), and true nearly all the time (score 4). The sum score ranges from 0 to 8,
with a higher score suggesting a greater ability to bounce back. In the dataset, the 2 items
and sum score are listed in column 78 to 80.

2.11. Pain Catastrophizing

The 3-item short-form Pain Catastrophizing Scale (PCQ) [48] was completed to assess
to what extent participants recall pain experiences in more exaggerated terms, feel helpless
when experiencing pain, and/or ruminate over painful events (Section 11 of the survey).
The 3 items evaluate the pain catastrophizing domains of rumination, magnification, and
helplessness for the past month. There are 5 answering options for the items, ranging
from ‘not at all’ (score 1) to ‘always’ (score 5). In addition to the individual item scores,
a sum score can be calculated, representing overall pain catastrophizing. Higher scores
correspond to greater pain catastrophizing, and a sum score ≥ 8 is considered clinically
relevant. Previous research revealed a Cronbach’s alpha of 0.892 for the shortened PCS [48].
In the dataset, rumination, magnification, and helplessness are listed in columns 81 to 83,
and overall pain catastrophizing in column 84.

2.12. Quality of Life

Section 12 of the survey assessed quality of life. A single-item scale, ranging from
0 (very poor) to 10 (excellent), was used to assess past month’s quality of life [49]. In the
dataset, quality of life is listed in column 85.
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2.13. Smoking Tobacco

Section 13 of the survey assessed tobacco smoking behavior. Participants were asked
how many days per week they smoke (answer possibilities 0 to 7 days), and on average
how many cigarettes they smoke per day. In the dataset, the outcomes are listed in columns
86 and 87.

2.14. Alcohol Consumption and Hangovers

Section 14 of the survey asked whether participants consume alcohol at the moment
of survey completion. In the dataset, the answer to this yes/no question is listed in column
88. If they had not consumed alcohol, the following questions on alcohol consumption
and hangovers (Sections 15 to 17) were skipped. Section 15 of the survey asked the age of
participants when they first consumed alcohol, and Section 16 asked the age at which they
regularly consumed alcohol. In the dataset, the answers to question 17 and 18 are listed in
columns 89 and 90. Section 17 of the survey concerned past month’s alcohol consumption.
Participants reported the average number of alcoholic drinks they consumed per week
(answer possibilities 0 to >100) and the number of days per week they consumed alcohol
(answer possibilities 0 to 7 days). Information was given on serving size. Participants were
asked to convert the consumed beverages into standard alcoholic drink sizes (units). One
unit equaled one glass of beer (250 mL), one glass of wine, or one shot of liquor. One bottle
of wine (750 mL) comprised 6 units of alcohol and one bottle of liquor (750 mL) equaled
20 units. In the dataset, the number of alcoholic drinks (units) consumed per week are listed
in column 91, and the number of days of alcohol consumption per week is listed in column
92. For the heaviest drinking occasion in the past month, participants reported the number
of alcoholic drinks consumed and how many hours they consumed alcohol. In the dataset,
the outcomes are listed in columns 93 and 94, respectively. Subjective intoxication for this
past month’s heaviest drinking occasion (‘How drunk did you feel?’) was rated on a scale
ranging from 0 (absent) to 10 (extreme) [50]. In the dataset, the subjective intoxication rating
is listed in column 95. Next-day hangover severity for the day following this past month’s
heaviest drinking occasion was rated on a scale ranging from 0 (absent) to 10 (extreme) [51].
In the dataset, hangover severity is listed in column 96. Finally, participants reported the
number of hangovers they experienced during the past month (answering options from
0 to 31 days). In the dataset, hangover frequency is reported in column 97.

2.15. Sleep After Past Month’s Heaviest Drinking Occasion

Section 18 of the survey concerned sleep after the past month’s heaviest drinking
occasion. Participants reported their total sleep time, and sleep quality was rated on a scale
ranging from 0 (very poor) to 10 (excellent). The number of nightly awakenings was also
recorded. In the dataset, these outcomes are listed in column 98 to 100. Daytime alertness
on the hangover day (Section 19 of the survey) was assessed with the KSS (see Section 2.6
for a description). In the dataset, the outcome is listed in column 101.

2.16. Mood During the Past Month’s Heaviest Drinking Occasion and the Next Day

Section 20 of the survey concerned mood during the past month’s heaviest drinking
occasion, and the next day hangover. The 10 mood items described in Section 2.7 were
assessed. In the dataset, the mood outcomes are listed in column 102 to 111.

3. Methods
The survey was conducted online between 21 February 2024 and 31 July 2024. Potential

participants were recruited via advertisement on The Open University’s participant pool
management software (SONA systems, https://www.sona-systems.com) and were UK

https://www.sona-systems.com
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or Irish adults of the general population 18 years and older, participating in a psychology
course at The Open University. The study was reviewed and approved by The Open
University Human Research Ethics Committee, HREC (approval code: HREC/4628, date of
approval: 15 December 2023). Electronic informed consent was provided by all participants.
The study was conducted in accordance with the Declaration of Helsinki of 1975 (https://
www.wma.net/policies-post/wma-declaration-of-helsinki/, accessed on 29 March 2025),
revised in 2008. Participants were not financially compensated for participation, but those
who completed the survey were awarded one module credit, and could enter a prize draw
to win one of three GBP 20 Amazon vouchers.

3.1. Participants and Sample Size

People could participate in the study if they were at least 18 years old. There were
no exclusion criteria. However, participants were excluded from the final dataset if they
only provided demographics (i.e., they stopped before answering question 6), provided
incomplete demographics, or in case the data was judged as unreliable. To check for
reliability of answers, alcohol outcomes were evaluated. First, participants who reported
more hangover days per month than drinking days were excluded. Second, the age of first
and regular alcohol use was compared, and participants were excluded if the age of regular
alcohol consumption was younger than the age of first use. In addition, participants with
extreme demographics (i.e., a height below 1.40 m or weight below 40 kg) were excluded,
as it is very unlikely that these reported values are correct (more than 6 standard deviations
shorter than the UK population average for height, and more than 3 standard deviations
less than the UK population average for weight) [52]. Although no power analysis was
conducted for this study, the goal was to achieve a sufficient sample size that allows
comparisons of subgroups (e.g., males versus females). Therefore, it was planned to recruit
participants until at least n = 1000 individuals had completed the survey.

3.2. Data Collection

Participants were recruited through The Open University’s recruitment software to
complete the survey. The survey was conducted using Qualtrics software (Qualtrics, Provo,
UT, USA, version May 2023). The survey was conducted in the English language. On
average, 95% of participants completed the survey within 15 min.

3.3. Fraud Protection

To protect against fraudulent bot responses, participants were required to answer two
verification items before starting the survey. These included Google’s V2 reCAPTCHA Tur-
ing test which presented as either a simple ‘I am not a robot’ tick box or an image challenge
depending on the participant’s data. Participants were then required to enter a valid Open
University email address. In line with Qualtrics Fraud Detection recommendations [53],
RelevantID antifraud technologies were also embedded into the survey. Additionally,
responses were restricted to IP addresses located within the UK and Ireland only.

3.4. Data Handling

The raw data were downloaded in an Excel format. If necessary, data were recoded
and scale and subscale scores were computed. Statistical analyses were conducted with
SPSS (IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 29.0. Armonk,
NY, USA: IBM Corp.). The survey had a total of n = 1256 entries. All participants provided
informed consent to start the survey. Data from participants were excluded from the
final dataset if they only answered (some of the) questions on demographics (n = 56), or
stopped the survey after the demographic questions (n = 1). In addition, data of n = 3
participants were excluded since their data were judged as unreliable. Reliability checks

https://www.wma.net/policies-post/wma-declaration-of-helsinki/
https://www.wma.net/policies-post/wma-declaration-of-helsinki/
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included ‘reported having their first drinking occasion after their regular drinking age’
(n = 0 excluded), and ‘reporting more monthly number of hangovers than the number of
drinking days (n = 3 excluded). Finally, data of n = 18 participants were excluded because
they reported a height below 1.40 m. None of the participants were younger than 18 years
old, and none reported a bodyweight below 40 kg. n = 1178 participants are included in
the final dataset. The dataset is attached as Supplementary Materials. An overview of the
survey sections and the corresponding completion rate is given in Table 1.

Table 1. Number of participants that completed each section of the survey.

Section Assessed Variables Items Completers

1 Participant ID 1 1178
2 Demographics 2 1178
3 ISQ 7 (+2) 1178
4 Immune fitness 1 1177
5 Insomnia (other sleep questions) 9 (+4) 1175 (1161–1175)
6 Daytime sleepiness 1 1174
7 Mood 10 1174
8 Anxiety (SURPS + GAD-7) 12 1172
9 Personality (BFI-10) 10 1170

10 Mental resilience (BRS + CD-RISC 2) 8 1169 + 1113
11 Pain catastrophizing (PCS) 3 1168
12 Quality of life 1 1168
13 Smoking tobacco 2 1168
14 Alcohol consumption 1 1168
15 Age first alcohol 1 785
16 Age regular drinking 1 847
17 Past month’s alcohol consumption 7 850–853
18 Sleep–HDO 4 848–851
19 Daytime sleepiness–HDO 1 851
20 Mood–HDO 20 849

Number of completers are listed per section. Abbreviations: ISQ = immune status questionnaire, HDO = past
month’s heaviest drinking occasion, SURPS = Substance Use Risk Profile Scale, GAD-7 = General Anxiety
Disorder-7 questionnaire, BFI-10 = Big Five Inventory 10 item Scale, BRS = Brief Resilience Scale, CD-RISC
2 = Connor-Davidson Resilience Scale 2, PCS = Pain Catastrophizing Scale.

4. User Notes
The dataset is available as an SPSS .sav file as a Supplementary File to this manuscript.

The variables are listed in the column ‘Name’, and a description is given in the ‘label’
column. If questions had multiple answers to choose from, these are listed in the column
‘Values’. Not all participants completed the full survey. Data cells were left empty within
the dataset in the case of missing data (e.g., skipped questions, or in the case of surveys
that were stopped before completion).

5. Strengths and Limitations of the Dataset
Strengths of the dataset include its large sample size, and the inclusion of both males

and females. The age range of participants allows analyses according to age groups. A
sample size greater than n = 1000 is considered sufficient for surveys to have reliable
outcomes, with an error margin smaller than ±3% [54]. The survey comprised validated
and reliable scales to assess alcohol hangover, immune fitness, and its health correlates.
Nevertheless, all collected data were self-reported, which can be viewed as a limitation and
risk of bias. Limitations of the dataset include that the data were collected retrospectively,
introducing the possibility of recall bias. The data were collected among students of the
Open University. Therefore, the final dataset is not representative of the total UK or Irish
population. First, participants were invited if they took part in psychology courses at the
Open University. Often, these comprise females, which was reflected in the obtained sample
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(85.7% females). Further, the final dataset comprised n = 1178 adults with a mean (SD) age of
33.7 (10.9) years old. The age range was 18 to 71 years old, which is much broader than usual
student samples with a narrow age range (e.g., 18 to 25 years old). The broader age range
is due to the fact that at the Open University, many adults of various age groups follow
part-time courses next to a regular job. As in the current sample, these can also comprise
older adults. Although these sample characteristics limit generalizability to the overall UK
and Irish population, the obtained sample is very suitable for the planned correlational and
regression analyses to identify predictors of immune fitness and hangover severity.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/data10040049/s1, dataset.

Author Contributions: J.C.V., A.M., B.R.C.v.d.W., A.S.B., M.N.Z., S.E.S., J.B., A.J.K., S.H.S., S.B.S.,
J.G., G.B. and L.E.D. contributed to the conceptualization, design, and methodology of the study;
L.E.D. collected the data; J.C.V. conducted the statistical analysis; J.C.V. prepared the original draft.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: These studies were conducted in accordance with the
Declaration of Helsinki and approved by The Open University Human Research Ethics Committee,
HREC (approval code: HREC/4628, date of approval: 20 March 2023).

Informed Consent Statement: Electronic informed consent was obtained from all participants
involved in this study.

Data Availability Statement: The data are available as Supplementary Materials. The dataset is
licensed under CC0, which means that it is open data, free for anyone to use, reuse, and distribute
for both commercial and non-commercial purposes. In the event of using the dataset, it would be
appreciated if the current data descriptor article is cited.

Conflicts of Interest: There are no conflicts of interest in relation to this study. Over the past 3 years,
J.V. has received research grants from Danone and Inbiose, and has acted as a consultant/advisor for
Eisai, KNMP, Med Solutions, Mozand, Red Bull, Sen-Jam Pharmaceutical, and Toast! J.V., M.Z., B.W.,
A.K., and A.B. received travel support from Sen-Jam Pharmaceutical. J.G. is a part-time employee
of Nutricia Research and received research grants from Nutricia research foundation, Top Institute
Pharma, Top Institute Food and Nutrition, GSK, STW, NWO, Friesland Campina, CCC, Raak-Pro,
and EU. S.H.S. has been a consultant to Beer Canada, received funding from the Alcoholic Beverage
Medical Research Foundation, and is supported through a Tier 1 Canada Research Chair in Addictions
and Mental Health at Dalhousie University. The other authors have no potential conflicts of interest
to disclose.

References
1. Verster, J.C.; Kraneveld, A.D.; Garssen, J. The assessment of immune fitness. J. Clin. Med. 2023, 12, 22.
2. Sips, A.S.M.; Severeijns, N.R.; Kraneveld, A.D.; Garssen, J.; Verster, J.C. Reduced immune fitness: Related absenteeism from work,

presenteeism, and estimated costs for the Dutch economy. Int. J. Environ. Res. Public Health 2023, 20, 1761.
3. Nieman, D.C.; Wentz, L.M. The compelling link between physical activity and the body’s defense system. J. Sport Health Sci. 2019,

8, 201–217.
4. Besedovsky, L.; Lange, T.; Haack, M. The Sleep-Immune Crosstalk in Health and Disease. Physiol. Rev. 2019, 99, 1325–1380.
5. Van Oostrom, E.C.; Mulder, K.E.W.; Verheul, M.C.E.; Hendriksen, P.A.; Thijssen, S.; Kraneveld, A.D.; Vlieg-Boerstra, B.; Garssen,

J.; Verster, J.C. A healthier diet is associated with greater immune fitness. PharmaNutrition 2022, 21, 100306.
6. Merlo, A.; Severeijns, N.R.; Benson, S.; Scholey, A.; Garssen, J.; Bruce, G.; Verster, J.C. Mood and changes in alcohol consumption

in young adults during COVID-19 lockdown: A model explaining associations with perceived immune fitness and experiencing
COVID-19 symptoms. Int. J. Environ. Res. Public Health 2021, 18, 10028. [CrossRef]

7. Verster, J.C.; Scholey, A.; van de Loo, A.J.A.E.; Benson, S.; Stock, A.-K. Updating the definition of the alcohol hangover. J. Clin.
Med. 2020, 9, 823. [CrossRef]

https://www.mdpi.com/article/10.3390/data10040049/s1
https://www.mdpi.com/article/10.3390/data10040049/s1
https://doi.org/10.3390/ijerph181910028
https://doi.org/10.3390/jcm9030823


Data 2025, 10, 49 11 of 12

8. Alford, C.; Broom, C.; Carver, H.; Johnson, S.J.; Reece, R.; Lands, S.; Verster, J.C. The impact of alcohol hangover on simulated
driving performance during a ‘commute to work’—Zero and residual alcohol effects compared. J. Clin. Med. 2020, 9, 1435.
[CrossRef]

9. Bhattacharya, A. Financial Headache. In The Cost of Workplace Hangovers and Intoxication to the UK Economy; IAS: London, UK,
2019; Available online: http://www.ias.org.uk/uploads/pdf/IAS%20reports/rp35062019.pdf (accessed on 11 October 2022).

10. Van de Loo, A.J.A.E.; Mackus, M.; Kwon, O.; Krishnakumar, I.; Garssen, J.; Kraneveld, A.D.; Scholey, A.; Verster, J.C. The
inflammatory response to alcohol consumption and its role in the pathology of alcohol hangover. J. Clin. Med. 2020, 9, 2081.
[CrossRef]

11. Kim, D.J.; Kim, W.; Yoon, S.J.; Choi, B.M.; Kim, J.S.; Go, H.J.; Kim, Y.K.; Jeong, J. Effects of alcohol hangover on cytokine production
in healthy subjects. Alcohol 2003, 31, 167–170.

12. Merlo, A.; Mackus, M.; Van de Loo, A.J.A.E.; Van Neer, R.H.P.; Vermeulen, S.A.; Thijssen, S.; Knipping, K.; Bruce, G.; Garssen, J.;
Verster, J.C. An evening of heavy alcohol consumption negatively impacts next-day immune fitness in both hangover-sensitive
drinkers and hangover-resistant drinkers. Addict. Behav. 2023; in press.

13. Hendriksen, P.A.; Kiani, P.; Garssen, J.; Bruce, G.; Verster, J.C. Living alone or together during lockdown: Association with mood,
immune fitness and experiencing COVID-19 symptoms. Psychol. Res. Behav. Manag. 2021, 14, 1947–1957. [PubMed]

14. Kim, A.J.; Merlo, A.; Mackus, M.; Bruce, G.; Johnson, S.J.; Alford, C.; Sherry, S.B.; Stewart, S.H.; Verster, J.C. Depression, anxiety,
and stress among hangover sensitive and hangover resistant drinkers. J. Clin. Med. 2023, 12, 2766. [CrossRef]

15. Verster, J.C.; Arnoldy, L.; van de Loo, A.J.A.E.; Benson, S.; Scholey, A.; Stock, A.-K. The impact of mood and subjective intoxication
on hangover severity. J. Clin. Med. 2020, 9, 2462. [CrossRef]

16. Spitzer, R.L.; Kroenke, K.; Williams, J.B.; Löwe, B. A brief measure for assessing generalized anxiety disorder: The GAD-7. Arch.
Intern. Med. 2006, 166, 1092–1097. [PubMed]

17. Woicik, P.A.; Stewart, S.H.; Pihl, R.O.; Conrod, P.J. The Substance Use Risk Profile Scale: A scale measuring traits linked to
reinforcement-specific substance use profiles. Addict. Behav. 2009, 34, 1042–1055.

18. Rammstedt, B.; John, O.P. Measuring personality in one minute or less: A 10-item short version of the Big Five Inventory in
English and German. J. Res. Personal. 2007, 41, 203–212.

19. Harburg, E.; Davis, D.; Cummings, K.M.; Gunn, R. Negative affect, alcohol consumption and hangover symptoms among normal
drinkers in a small community. J. Stud. Alcohol. 1981, 42, 998–1012.

20. Harburg, E.; Gunn, R.; Gleiberman, L.; DiFranceisco, W.; Schork, A. Psychosocial factors, alcohol use, and hangover signs among
social drinkers: A reappraisal. J. Clin. Epidemiol. 1993, 46, 413–422.

21. Terpstra, C.; Verster, J.C.; Scholey, A.; Benson, S. Associations between mental resilience, mood, coping, personality, and hangover
severity. J. Clin. Med. 2022, 11, 2240. [CrossRef]

22. Verster, J.C.; Donders, J.A.; Boogaard, A.S.; Bruce, G. Predictors of hangover frequency and severity: The impact of alcohol
consumption, mental resilience, personality, lifestyle, coping and mood. J. Clin. Med. 2023, 12, 3811. [CrossRef]

23. Van Schrojenstein Lantman, M.; Otten, L.S.; Mackus, M.; de Kruijff, D.; van de Loo, A.J.A.E.; Kraneveld, A.D.; Garssen, J.; Verster,
J.C. Mental resilience, perceived immune functioning, and health. J. Multidiscip. Healthc. 2017, 10, 107–112.

24. Van Schrojenstein Lantman, M.; Van de Loo, A.J.A.E.; Mackus, M.; Brookhuis, K.A.; Kraneveld, A.D.; Garssen, J.; Verster, J.C.
Susceptibility to alcohol hangovers: Not just a matter of being resilient. Alcohol Alcohol. 2018, 53, 241–244.

25. Van de Loo, A.J.A.E.; van Schrojenstein Lantman, M.; Mackus, M.; Scholey, A.; Verster, J.C. Impact of mental resilience and
perceived immune functioning on the severity of alcohol hangover. BMC Res. Notes 2018, 11, 526.

26. Smith, B.; Dalen, J.; Wiggins, K.; Tooley, E.; Christopher, P.; Bernard, J. The Brief Resilience Scale: Assessing the ability to bounce
back. Int. J. Behav. Med. 2008, 15, 194–200. [PubMed]

27. Davidson, J.R.T. Connor-Davidson Resilience Scale (CD-RISC) Manual. 19 August 2018. Available online: www.cd-risc.com
(accessed on 29 March 2025).

28. Campbell, C.M.; Edwards, R.R. Mind-body interactions in pain: The neurophysiology of anxious and catastrophic pain-related
thoughts. Transl. Res. 2009, 153, 97–101. [PubMed]

29. Szabo, Y.Z.; Burns, C.M.; Lantrip, C. Understanding associations between rumination and inflammation: A scoping review.
Neurosci. Biobehav. Rev. 2022, 135, 104523.

30. Royle, S.; Owen, L.; Roberts, D.; Marrow, L. Pain catastrophising predicts alcohol hangover severity and symptoms. J. Clin. Med.
2020, 9, 280. [CrossRef]

31. Saeed, H.M.; Sips, A.S.M.; Owen, L.J.; Verster, J.C. The relationship between pain sensitivity, pain catastrophizing, and hangover
severity. Int. J. Environ. Res. Public Health 2021, 18, 2047. [CrossRef]

32. Donners, A.A.M.T.; Tromp, M.D.P.; Garssen, J.; Roth, T.; Verster, J.C. Perceived immune status and sleep: A survey among Dutch
students. Sleep Disord. 2015, 2015, 721607.

33. Rohsenow, D.J.; Howland, J.; Minsky, S.J.; Arnedt, J.T. Effects of heavy drinking by maritime academy cadets on hangover,
perceived sleep, and next-day ship power plant operation. J. Stud. Alcohol 2006, 67, 406–415. [PubMed]

https://doi.org/10.3390/jcm9051435
http://www.ias.org.uk/uploads/pdf/IAS%20reports/rp35062019.pdf
https://doi.org/10.3390/jcm9072081
https://www.ncbi.nlm.nih.gov/pubmed/34887688
https://doi.org/10.3390/jcm12082766
https://doi.org/10.3390/jcm9082462
https://www.ncbi.nlm.nih.gov/pubmed/16717171
https://doi.org/10.3390/jcm11082240
https://doi.org/10.3390/jcm12113811
https://www.ncbi.nlm.nih.gov/pubmed/18696313
www.cd-risc.com
https://www.ncbi.nlm.nih.gov/pubmed/19218091
https://doi.org/10.3390/jcm9010280
https://doi.org/10.3390/ijerph18042047
https://www.ncbi.nlm.nih.gov/pubmed/16608150


Data 2025, 10, 49 12 of 12

34. Rohsenow, D.J.; Howland, J.; Arnedt, J.T.; Almeida, A.B.; Greece, J.; Minsky, S.; Kempler, C.S.; Sales, S. Intoxication with bourbon
versus vodka: Effects on hangover, sleep, and next-day neurocognitive performance in young adults. Alcohol Clin. Exp. Res. 2010,
34, 509–518. [PubMed]

35. Rohsenow, D.J.; Howland, J.; Alvarez, L.; Nelson, K.; Langlois, B.; Verster, J.C.; Sherrard, H.; Arnedt, J.T. Effects of caffeinated vs.
non-caffeinated alcoholic beverage on next-day hangover incidence and severity, perceived sleep quality, and alertness. Addict.
Behav. 2014, 39, 329–332. [PubMed]

36. Van Schrojenstein Lantman, M.; Mackus, M.; Roth, T.; Verster, J.C. Total sleep time, alcohol consumption and the duration and
severity of alcohol hangover. Nat. Sci. Sleep 2017, 9, 181–186.

37. Van Schrojenstein Lantman, M.; Roth, T.; Roehrs, T.; Verster, J.C. Alcohol hangover, sleep quality, and daytime sleepiness. Sleep
Vigil. 2017, 1, 37–41.

38. Devenney, L.E.; Coyle, K.B.; Roth, T.; Verster, J.C. Sleep after heavy alcohol consumption and physical activity levels during
alcohol hangover. J. Clin. Med. 2019, 8, E752. [CrossRef]

39. Ayre, E.; Scholey, A.; White, D.; Devilly, G.; Kaufman, J.; Verster, J.C.; Allen, C.; Benson, S. The relationship between alcohol
hangover severity, sleep and cognitive performance; a naturalistic study. J. Clin. Med. 2021, 10, 5691. [CrossRef]
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