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Abstract
Objective: Alcohol consumption may be wrongly estimated because of inaccurate
information on actual portion sizes. We compared portion sizes of wine, fortified
wine and straight spirits poured at home with the Dutch standard drink sizes.
Design: Participants measured portion sizes of wine, fortified wine and straight
spirits at home up to a maximum of three times and reported these via an online
survey. Average portion sizes (in millilitres) were compared with the Dutch
standard drink sizes. Portion sizes were compared between subgroups of gender,
age, BMI and level of education, and for different glass types.
Setting: Wageningen and surroundings, the Netherlands.
Participants: Adults (N 201) living in the Netherlands and consuming wine and/or
straight spirits at home at least once per week.
Results: Participants poured on average 129·4ml white wine and 131·7ml red
wine, which is significantly more than the standard of 100ml. For fortified wine,
the average poured amount was 94·0ml, significantly more than the standard of
50ml; also for straight spirits the poured amount was significantly more than the
standard (47·0 v. 35ml).
Conclusions: Participants’ portion sizes of wine, fortified wine and straight spirits
poured at home were on average larger than the Dutch standard drink sizes. This
suggests that at-home alcohol consumption in the Netherlands is underestimated.
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The alcohol guideline of the Dutch Health Council states:
‘do not drink alcohol, or at least no more than one glass
per day’(1). In 2015, it was estimated that on average 45%
of the total Dutch population aged 19–79 years adhered to
this guideline; approximately 36% of the men and 53% of
the women drank no more than one glass of alcohol
per day on average(2).

Accurate estimates of energy and nutrient intakes of
individuals and populations rely on information obtained
about dietary intake, food composition and portion size(3).
Portion sizes of alcoholic beverages are often estimated in
terms of standard drinks. In the Netherlands, one standard
drink of alcohol corresponds to 10 g (12ml) alcohol,
which is approximately the amount of alcohol in 250ml
beer (5% alcohol), 100ml wine (12% alcohol), 50ml for-
tified wine (15% alcohol) and 35ml straight spirits (35%
alcohol)(1). Noteworthy is that The Netherlands Nutrition
Centre recently published different drink sizes based on
consumer practices: 150ml for wine, 75ml for fortified
wine and 50ml for straight spirits(4). The standard drink

sizes are used for dietary monitoring and to make
recommendations about alcohol consumption in relation
to health. Furthermore, most surveys assessing alcohol
levels, such as the Dutch National Food Consumption
Survey, rely on the assumption that respondents use these
standard drink sizes. However, knowledge of the term
‘standard drink’ by respondents is shown to be poor in
self-reports of alcohol consumption(5–7). As a result, the
amount of self-reported drinks (given in standard servings)
might not match the actual amount of alcohol consumed,
leading to misreporting of alcohol consumption in the
Netherlands.

To date, most of the research on the practice of pouring
alcoholic beverages has focused on drink size variation in
relation to pouring on-premises. Across these studies,
drinks typically contained greater volumes of alcohol than
one standard drink(8–11), even when alcoholic beverages
were poured by professional bartenders(10). This effect
was demonstrated in wine and in (mixed) straight spirits,
whereas volumes of alcohol in beer and shots (unmixed
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spirits) were relatively similar to standard drink volumes.
Fewer studies have investigated drink size variation in
relation to self-serving off-premises. In a study in which
the mean alcohol content of beer, wine and spirits was
estimated in a national sample of US drinkers, a weighted
mean alcohol content of 15·6 g overall, 13·1 g for beer,
15·4 g for wine and 20·8 g for spirits was revealed(12),
suggesting that the US alcohol drink standard (14 g alcohol
per drink) underestimates the average alcohol content in
glasses of wine and spirits poured at home. In Europe, a
study in a Scottish population showed a considerable
variation in the amount of wine or spirits that was poured.
On average, the amount poured equalled approximately
two UK standard units instead of one (8 g per drink)(13). In
65- to 74-year-olds from Western Australia, larger volumes
of wine and spirits were poured in comparison to a stan-
dard drink (10 g); 32% more for men and 16% more for
women(14). A study conducted in 1994 among Dutch
participants found that drink sizes varied off-premises and
that they were on average larger than a standard drink(15).
The deviation from the presumed standard (10 g per drink)
was highest for spirits (+26%), followed by fortified wine
(+14%) and least for wine (+4%)(15). Thus, errors in drink
size likely contribute to the under-reporting of alcohol
consumption. This is specifically relevant for beverages
that do not come in drink-size containers(16), since not all
individuals use the same type of glassware to pour alco-
holic beverages at home. In fact, elongation of glasses has
been shown to influence how much alcohol people pour:
tall, slender glasses lessen the tendency and short, wide
glasses increase the tendency to overpour(10,17).

The last study in the Netherlands focusing on portion
sizes of alcoholic beverages off-premises was more than
20 years ago(15). The aim of the present study was to
provide an update of the portion sizes of wine and straight
spirits poured at home and compare them with the Dutch
standard drink sizes and the drink sizes based on con-
sumer practices. In addition, the study evaluated whether
gender, age, BMI and level of education, and different
glass types have an association with poured portion sizes.
Beer and pre-mixed drinks were excluded because, at
home, consumers mostly use standard units such as bot-
tles and cans of which the contents are known.

Methods

Study design and participants
The present study was a cross-sectional observational
study, designed to obtain information on the portion sizes
of wine, fortified wine and straight spirits poured at home
in a sample of adults living in the Netherlands. Between
July and September 2017, adult men and women were
recruited: (i) from the ‘EetMeetWeet’ research panel(18); (ii)
via a call on social media (Facebook, LinkedIn); and (iii)
via direct approach from the researchers at a local

supermarket and at a local public event, both in Wagen-
ingen. Inclusion criteria were a minimum age of 18 years
old, living in the Netherlands, wine and/or straight spirits
consumption at home at least once per week, and willing
to measure wine and/or straight spirits poured at home on
several days. No ethical approval was required for the
present study. The Medical Ethics Committee of Wagen-
ingen University concluded that this research does not fall
within the remit of the ‘Medical Research Involving
Human Subjects Act’, because participants are not subject
to procedures or required to follow rules of behaviour. In
addition, it does not concern medical scientific research.
All participants declared to have read and understood the
goal of the study.

Procedure
Participants of the study were asked to measure the por-
tion size (in millilitres) of wine, fortified wine and straight
spirits in glasses they normally use at home. They received
instructions by email, supported by a short video on how
to measure the content of a glass. After pouring their drink
into their usual glass, participants used a measuring cup
for the measurements, which was provided by the
researchers. The total duration of the study was different
for each participant, as they could choose when to mea-
sure their alcoholic beverages within a period of two
months (August and September 2017). Participants were
requested not to change their habits of alcoholic beverage
pouring and drinking.

Participants filled out an online survey created in
LimeSurvey(19) asking for the following information: the
date of measurement, type of beverage, portion size in
millilitres, alcohol content of the beverage indicated on the
bottle (volume percentage) and the type of glass (relevant
number or letter) in which they had poured their drink
(see Fig. 1). Participants placed wine in one of the fol-
lowing categories: white wine, red wine, rosé, sparkling
wine, dessert wine, port, sherry and other. The type of
straight spirits was identified with an open question.
Measurements of the same types of beverages were repe-
ated up to a maximum of three times, each measurement
made on a different day. In addition, gender, age, height
and weight (in order to calculate BMI) and highest level of
education completed (elementary, secondary, higher pro-
fessional or scientific education) were asked to compare
portion sizes between specific subgroups.

Data analysis
All data were analysed in the statistical software package
IBM SPSS Statistics for Apple Mac version 24. The average
portion sizes (in millilitres) of white wine, red wine, rosé,
other wine (sparkling wine and dessert wine), fortified
wine (port and sherry) and straight spirits poured at home
were calculated per participant. The fortified wine cate-
gory included the average portion sizes of both port and
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sherry, based on similarities between standard drink size
and alcohol content. Straight spirits were analysed in total
and by alcohol volume percentage (<30%, 30–40% or
> 40%). By inspection of boxplots, outliers were per-
ceived in the data of white wine, red wine and rosé. Data
were analysed with and without outliers. Analyses without
outliers resulted in slightly lower means for the average
portion sizes of white wine, red wine and rosé, but did not
affect statistical significance. Thirty-one and twenty-four
participants performed only one measurement for white
wine and red wine, respectively, but means and standard
deviations for the portion sizes of wine and straight spirits
were similar. Therefore, data of all 201 participants were
included for analysis.

The average portion sizes per participant were normally
distributed for white wine, red wine, rosé, other wine,
fortified wine and for straight spirits, as assessed by
inspection of Q–Q plots and histograms. One-sample t
tests were run to determine whether the mean portion
sizes of each single type of wine (white wine, red wine,
rosé, other wine), of fortified wine and of straight spirits
deviated significantly from the standard drink sizes: 100ml
for wine, 50ml for fortified wine and 35ml for straight
spirits. One-sample t tests were also run to assess whether
the mean portion sizes of the wines, fortified wine and
straight spirits deviated significantly from the consumer-
based drink sizes published by The Netherlands Nutrition
Centre: 150ml for wine, 75ml for fortified wine and 50ml
for straight spirits(4). All P values were two-sided; P< 0·05
indicated statistical significance.

ANOVA tests were used to determine whether the dis-
tribution of mean portion sizes of the wines, fortified wine
and straight spirits differed significantly across categories
of gender (men v. women), age (≤50 v.> 50 years), BMI
(≤25·0 v. ≥ 25·1 kg/m2) and education (elementary or
secondary education v. higher professional or scientific
education).

To assess whether glass type (shape and size) was
associated with portion size, a one-way ANOVA was used
for all types of wine separately and for straight spirits.
When significant main associations were found using

ANOVA, post hoc comparisons were done using least
significant difference tests. In all tests, P< 0·05 indicated
statistical significance.

Results

Participant characteristics
Table 1 shows the characteristics of the 201 participants,
including seventy-eight members of the ‘EetMeetWeet’
research panel and 123 participants who were recruited
via social media or via direct approach from the
researchers. The majority were female (60·7%), their mean
age was 55 (SD 16) years and they were not overweight on
average (mean BMI= 24·0 (SD 3·1) kg/m2). The sample
was relatively highly educated, with 69·7% of the partici-
pants reporting to have completed higher professional or
scientific education. The ‘EetMeetWeet’ participants did
not differ from the other participants except for their age,
which was higher (mean age= 62 (SD 11) years v. 51

Table 1 Characteristics of the 201 participants from Wageningen
and surroundings, the Netherlands, July–September 2017

% or
Mean N* or SD

Gender female, % and N 60·7 122
Age (years), % and N
18–30 12·0 24
31–50 20·0 40
51–70 53·0 107
>71 15·0 30
Total (range=18–83 years), mean and SD 55 16

BMI (kg/m2)†
<18·5 (underweight) 2·0 4
18·5–25·0 (normal) 65·5 131
25·1–30·0 (overweight) 29·0 58
>30·0 (obese) 3·5 7
Total (range=17·2–34·5 kg/m2), mean and

SD

24·0 3·1

Highest level of education completed, % and N
Elementary or secondary education 30·3 61
Higher professional or scientific education 69·7 140

*N, number of participants.
†One missing value for BMI, N 200.

Fig. 1 (colour online) Glass types 1 to 6 for wine and fortified wine (left) and glass types A to F for straight spirits (right), as
presented in the survey. Participants could indicate that they had used another glass type than those presented
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(SD 17) years, respectively). Therefore, results of both
samples were combined.

Portion sizes of wine and fortified wine
Reported alcohol contents varied across participants and
types of wine, with means of 12·2 (SD 1·4) % vol. for white
wine, 13·1 (SD 0·7) % vol. for red wine, 12·3 (SD 1·4) % vol.
for rosé, 10·7 (SD 3·0) % vol. for other wine and 17·8 (SD
2·7) % vol. for fortified wine.

Table 2 shows that the mean portion sizes of white
wine, red wine, rosé and other wine were significantly
higher than the standard drink size of 100ml. In addition,
the mean portion sizes of white wine and red wine were
significantly lower than the drink size of 150ml of The
Netherlands Nutrition Centre. The mean portion size of
fortified wine (port and sherry) was significantly larger
than both the standard drink size of 50ml and the drink
size of 75ml.

The mean portion sizes of white wine, red wine, rosé,
other wine and port/sherry did not differ significantly
across gender or BMI categories (data not shown). Only
the mean portion size of rosé was significantly different
across categories of education (P= 0·007), with higher
educated participants pouring on average smaller
amounts of rosé (mean= 124·6 (SD 23·4) ml, n 20) than
lower educated participants (mean= 169·8 (SD 61·7) ml,
n 10; where n is number of measurements). In addition,
only the mean portion size of other wine was sig-
nificantly different across categories of age (P= 0·03),
with participants ≤ 50 years old pouring on average lar-
ger amounts of other wine (mean= 176·1 (SD 34·7) ml, n
5) than participants >50 years old (mean= 121·5 (SD
46·2) ml, n 13).

Portion sizes of straight spirits
The reported alcohol content in straight spirits ranged
from 13% vol. to 46% vol., with a mean alcohol content of
35·7 (SD 6·6) % vol. Table 3 shows that the mean portion
size of all straight spirits taken together was significantly
higher than the standard drink size of 35ml, but not sig-
nificantly lower than the drink size of 50ml of The Neth-
erlands Nutrition Centre. The mean portion sizes of
straight spirits with an alcohol content < 30% vol.,
between 30 and 40% vol. and >40% vol. were all sig-
nificantly higher than the standard drink size of 35ml,
although the higher the alcohol volume percentage, the
smaller the mean portion size. Only the mean portion size
of strong spirits (>40% vol.) was significantly lower than
the drink size of 50ml.

The mean portion size of all straight spirits taken toge-
ther was not significantly different across gender, age, BMI
or education categories (data not shown). The mean por-
tion size of strong spirits (>40% vol.) was significantly
different across categories of age (P= 0·038), with partici-
pants ≤ 50 years old pouring on average smaller amounts
of strong spirits (mean= 34·6 (SD 16·6) ml, n 13) than
participants >50 years old (mean= 45·3 (SD 14·9) ml, n 33).

Association of glass type with portion size
Table 4 shows that there was a significant mean difference
in portion size between the different glass types used for
white wine (P= 0·001), for red wine (P≤ 0·0001) and for
other wine (P= 0·019). Significant differences in portion
size were observed between glass type 4 and glass types 2
(P≤ 0·0001), 3 (P= 0·001) and 6 (P= 0·009) when com-
paring glasses used for white wine. Table 4 reveals a
higher mean portion size of white wine in glass type 4,

Table 2 Measured portion sizes (in millilitres) of white wine, red wine, rosé,
other wine and fortified wine, and differences as compared with reference
drink sizes, in 201 participants from Wageningen and surroundings, the
Netherlands, August–September 2017

P value‡

Reference drink sizes§

Type of wine N* n† Mean SD 100ml 150ml 50ml 75ml

White wine 108 258 129·4 48·3 ≤0·0001 ≤0·0001 N/A N/A
Red wine 141 392 131·7 44·3 ≤0·0001 ≤0·0001 N/A N/A
Rosé 30 60 139·7 44·8 ≤0·0001 0·216 N/A N/A
Other wine 18 33 136·7 49·3 0·006 0·268 N/A N/A
Fortified wine 36 63 94·0 41·4 N/A N/A ≤0·0001 0·009

N/A, not applicable.
*N, number of participants.
†n, number of measurements. When a single participant performed more than one
measurement for the portion size of a certain type of wine, the average of all mea-
surements was used.
‡P< 0·05 indicates a statistically significant difference between the mean and the
reference drink size.
§Means were compared with the standard drink sizes of 100ml (wine) and 50ml
(fortified wine), and with the consumer-based drink sizes published by The Netherlands
Nutrition Centre of 150ml (wine) and 75ml (fortified wine).
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which represented the largest glass type for wine (see Fig.
1). Glasses used for red wine showed comparable results,
with glass type 4 being significantly different from glass
types 2 (P≤ 0·0001) and 6 (P= 0·006), and glass type 3
(the second largest glass type for wine) differing sig-
nificantly from glass types 2 (P= 0·005), 6 (P= 0·028) and
other glass types (P= 0·037). For other wine, glass type 4
was significantly different from glass types 2 (P= 0·034), 3
(P= 0·027), 5 (P= 0·020) and 6 (P= 0·001). No significant
difference in mean portion size was seen between the
different glass types used for rosé (P= 0·455) and fortified
wine (P= 0·428).

For each type of glass in which straight spirits was
poured, the mean portion size with SD are provided in
Table 5. Glass type D was excluded from analysis, since it
was used by just one participant who used it for a type of
sherry and not for straight spirits. There was no significant

mean difference in portion size between the glass types
used for straight spirits (P= 0·112).

Discussion

The present study quantitatively explored the portion sizes
of wine, fortified wine and straight spirits poured at home
in a sample of adults living in the Netherlands. Results
revealed that the participants’ portion sizes were on
average larger than the Dutch standard drink sizes.

Participants poured about 30–40% more wine than the
standard of 100ml and about 90% more fortified wine
than the standard of 50ml. The participants’ portion sizes
of wine remained on average smaller than the practice-
based serving size of 150ml used by The Netherlands
Nutrition Centre(4), but the portion sizes of fortified wine

Table 3 Measured portion sizes (in millilitres) of total amount of straight
spirits and of straight spirits grouped by alcohol volume percentage, and
differences as compared with reference drink sizes, in 201 participants
from Wageningen and surroundings, the Netherlands, August–
September 2017

P value‡

Reference drink sizes§

Alcohol volume percentage N* n† Mean SD 35ml 50ml

Total (range: 13–46% vol.) 87 195 47·0 17·9 ≤0·0001 0·122
<30% vol. 17 29 55·9 23·5 0·002 0·314
30–40% vol. 42 74 46·6 16·1 ≤0·0001 0·173
>40% vol. 46 90 42·3 16·0 0·003 0·002

*N, number of participants.
†n, number of measurements. When a single participant performed more than one
measurement for the portion size of straight spirits, the average of all measurements
was used.
‡P< 0·05 indicates a statistically significant difference between the mean and the
reference drink size.
§Means were compared with the standard drink size of 35ml and with the consumer-
based drink size published by The Netherlands Nutrition Centre of 50ml.

Table 4 Portion sizes (in millilitres) of white wine, red wine, rosé, other wine and fortified wine compared by type of glass in 201
participants from Wageningen and surroundings, the Netherlands, August–September 2017

White wine Red wine Rosé Other wine Fortified wine

Type of glass* N† n‡ Mean§ SD N† n‡ Mean§ SD N† n‡ Mean SD N† n‡ Mean§ SD N† n‡ Mean SD

Type 1 5 8 123·0 15·8 10 24 127·8c 42·4 1 3 120·0 – 0 0 N/A 1 1 90·0 –

Type 2 31 67 108·3a 26·8 43 89 111·3a,b,c 29·5 9 25 128·5 35·7 2 4 114·2a 36·5 7 11 75·1 25·6
Type 3 62 132 126·2a 38·8 65 147 134·3c 51·3 14 18 140·1 22·9 4 6 121·7a 19·4 4 6 85·9 17·5
Type 4 26 44 160·9 69·0 50 108 144·5 34·3 8 14 162·2 75·2 6 14 183·9 44·6 1 3 166·7 –

Type 5 0 0 N/A 2 4 129·2 5·9 0 0 N/A 3 4 116·7a 14·4 6 13 108·9 9·4
Type 6 3 5 90·0a 13·2 7 14 98·2a,b,c 24·5 0 0 N/A 3 4 80·0a 34·6 17 25 96·9 53·1
Other 2 2 152·5 3·5 3 6 185·0b 61·4 0 0 N/A 1 1 165·0 – 2 4 80·0 21·2

N/A, not applicable.
*Glass types 1 to 6 (see Fig. 1) were presented for wine. Participants could indicate that they had used another glass type than those presented.
†N, number of participants.
‡n, number of measurements. When a single participant performed more than one measurement for the portion size of a certain type of wine, the
average of all measurements was used.
§A statistically significant mean difference was observed between the different glass types used for white wine (P= 0·001), for red wine (P≤ 0·0001)
and for other wine (P= 0·019). Glass types were significantly different from aglass type 4, bglass type 3, cother glass types (P< 0·05).
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were on average larger than the practice-based serving
size of 75ml. The size and shape of glasses varied among
wine types, with larger amounts of white wine and red
wine poured into large glass types compared with smaller
glass types. Participants poured on average 35% more
straight spirits than the standard of 35ml, but not sig-
nificantly less than the practice-based serving size of 50ml
used by The Netherlands Nutrition Centre(4). In addition,
the higher the alcohol volume percentage was in straight
spirits, the smaller was the portion size, but amounts still
exceeded the standard of 35ml. No significant differences
between glass types used for straight spirits were detected.
Similar results manifested when converting portion sizes
(in millilitres) to alcohol content per serving (in grams),
using reported volume percentages and an alcohol density
of 0·789 g/ml(20). In fact, a portion of wine, fortified wine
or straight spirit contained about 20–35% more alcohol
than the standard amount of alcohol per serving (10 g),
except in the beverage types with the fewest measure-
ments: the alcohol content per serving of other wine (n
18) did not deviate significantly from 10 g, possibly due to
lower statistical power.

These findings suggest that the use of the standard drink
sizes in self-reporting methods might lead to an under-
estimation of alcohol consumption in the Netherlands. The
current study supports the evidence of a previous study(21)

that considerable differences exist between people’s per-
ceptions of a standard drink and the actual definition of a
standard drink, especially in relation to wine and spirits.
This might affect the accuracy and precision of dietary
surveys as well as recommendations on alcohol con-
sumption in relation to health outcomes. The question
arises whether using millilitres, or grams of alcohol, or
other weight-based measures instead of the term ‘glasses’
in surveys could reduce measurement error, but these
alternatives do not seem to be useful in helping drinkers to
monitor alcohol intake(22–24). Rather, it seems more
effective to correct for under-reporting by using updated
(i.e. larger) standard drink sizes, although the question

remains whether systematic overpouring of alcoholic
beverages is proportional to the total amount consumed.
The present study cannot clarify this, because it was
focused on pouring and not on consumption of alcoholic
beverages. However, earlier validation studies(25) and both
laboratory and field studies(26) reveal relatively high
associations, showing that what is typically poured is
typically drunk. Instead of correcting for under-reporting it
might be worthwhile to educate consumers on the use of
standard glasses; for example, by making use of unit-
marked glasses, which seems to be effective in improving
people’s understanding and attitude towards unit-based
guidelines to monitor their drinking(27). This could result in
both more precise data in dietary surveys and better
follow-up of alcohol consumption recommendations.

Regarding participant characteristics, the present study
showed differences in portion size between education
levels for rosé only and differences in portion size
between younger and older participants for other wine
and strong spirits (>40% vol.) only. These findings should,
however, be interpreted with caution, because rosé, other
wine and spirits of >40% vol. were measured by relatively
few participants. With respect to BMI, in a UK study
investigating the association between sensitivity to food
cues (sight and smell of food) and body weight, indivi-
duals’ weight status was significantly associated with the
tendency to desire larger portions of a cued food(28).
However, the present research did not demonstrate dif-
ferences between average portion sizes of wine or straight
spirits across BMI categories. Hence, BMI might not
influence the desire for larger portions of alcoholic bev-
erages per se. However, participants with high BMI values
could have under-reported portion sizes in the present
study. In a Dutch study investigating the associations
between basic determinants and misreporting of dietary
intake, BMI was the only consistent determinant of
misreporting(29).

Participants indicated in the survey which glass type
was most similar to the glass that they used at home. Glass
type seemed to be associated with portion size of wine,
with larger amounts of white and red wine poured in
larger glass types. However, the glasses that were pro-
vided as references differed in shape and size and could
only be compared with each other visually. No details
were given about the exact size of the glasses, because
participants could have perceived this as a guide for
pouring their beverages up to a certain amount.

Each participant was asked to do multiple measure-
ments for the same type of alcoholic beverages, and
although standard drink definitions were not provided,
people could have become more aware of poured
amounts after completing the first measurement. How-
ever, statistical analyses showed no significant difference
between first and last measurements (data not shown).

The present study was conducted off-premises; partici-
pants measured portion sizes of wine and straight spirits at

Table 5 Portion sizes (in millilitres) of straight spirits compared by
type of glass in 201 participants from Wageningen and sur-
roundings, the Netherlands, August–September 2017

Type of glass* N† n‡ Mean§ SD

Type A 32 54 41·7 16·3
Type B 12 14 38·4 7·9
Type C 17 28 43·2 20·2
Type E 14 31 48·5 25·6
Type F 29 56 50·0 15·6
Other 10 11 55·5 17·7

*Glass types A to F (see Fig. 1) were presented for straight spirits. Parti-
cipants could indicate that they had used another glass type than those
presented.
†N, number of participants.
‡n, number of measurements. When a single participant performed more
than one measurement for the portion size of straight spirits, the average of
all measurements was used.
§No statistically significant mean difference was observed between the
glass types used for straight spirits (P= 0·112).
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home rather than in a controlled environment. A limitation
of this choice includes the inability to monitor the mea-
surements and to check for compliance. However, mon-
itoring is considered a time-consuming and costly process,
and it may distract or influence participants in their
actions. In addition, pouring at home is more likely to
reflect a real-life situation, in which participants use their
own beverages and glasses. Special attention was given to
avoid social desirability bias. Since alcohol consumption is
considered a sensitive topic where socially desirable
responding is of concern(30), participants were not asked
about consumption patterns, but explicitly about poured
amounts of alcoholic beverages. In addition, they received
no information on standard drink sizes.

The present study included the use of identical mea-
suring cups by the participants, maximizing internal
validity. In addition, the present study is the first one in
the Netherlands to address portion sizes of alcoholic
beverages off-premises since Lemmens’ study in 1994(15).
In line with the present results, Lemmens’ study showed
that self-reported drinks taken at home contained on
average more than the presumed standard amount of
alcohol (10 g), with the highest deviation for spirits
(+26%), followed by fortified wines (+14%) and wine
(+4%)(15). Comparison of both studies should be inter-
preted with caution because they used different study
designs and study subjects. For instance, Lemmens’ study
sample was drawn in 1985 from the general Dutch
population and consisted of 863 participants, whereas the
present study is limited by a smaller, more local and
highly educated group of participants. Therefore, further
research in a larger, nationally representative sample is
recommended. Since alcoholic beverages are not only
poured at home but also relatively often in restaurants(31),
complementary research could be carried out on-
premises for a more comprehensive estimation of alco-
hol consumption in the Netherlands.

Conclusion

Portion sizes of wine, fortified wine and straight spirits
poured at home in the Netherlands are on average larger
than the Dutch standard drink sizes. This finding might
indicate that at-home alcohol consumption of these bev-
erages in the Netherlands is underestimated.
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