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Abstract
Study objective—To assess the agreement
between four diVerent measures of alcohol
intake in pregnancy.
Design and setting—Danish speaking
pregnant women referred to the Midwife
Centre in Aarhus, Denmark, for routine
antenatal care were contacted at their first
visit at approximately 15–16 weeks gesta-
tion from October to December 1998. The
women were interviewed about current
average alcohol intake and intake within
the previous week, and subsequently filled
in a two week diary on alcohol intake.
When booking for delivery at the end of
the first trimester the women were also
asked to complete a questionnaire includ-
ing a one item question on current average
alcohol intake.
Participants—Participants were 441 preg-
nant women.
Main results—Per cent agreement ± 1 cat-
egory ranged between 73 and 82. Mean
(SD) intake ranged between 1.09 (1.35)
drinks/week for diaries, and 0.69 (0.85) for
questionnaires. Mean diVerences between
methods were all close to zero. Three of
the four measures yielded comparable
distributions of average alcohol intake,
but reports of intake within the past seven
days seemed to be an inappropriate meas-
ure of average intake, yielding three times
as many abstainers as expected when
combining the methods.
Conclusions—When assessing the distri-
bution of alcohol intake in pregnancy or
when studying adverse pregnancy out-
comes that are probably caused mainly by
sustained exposure it seems that for preg-
nant women with low to moderate alcohol
intake diaries or an average measure from
interviews or a simple one item question-
naire may be applied. A measure of intake
for the previous week seems to be a
relevant measure only when studying
adverse pregnancy outcomes that are
most probably caused by binge-like expo-
sure.
(J Epidemiol Community Health 2001;55:738–745)

The objective of measuring alcohol intake in
pregnancy may be to assess either the distribu-
tion of intake in a population or the association
between alcohol in pregnancy and adverse
pregnancy outcomes. It remains controversial
whether there is a lower safe level of drinking
during pregnancy,1 2 and further research is

therefore needed. An important element in this
research is to develop reliable methods to
assess alcohol intake. Information on alcohol
intake in pregnancy is mostly collected through
the use of self administered questionnaires3 or
interviews, either face to face4 or by telephone.5

Although the majority of studies among
pregnant women use prospectively collected
information on alcohol intake few studies have
compared prospective information obtained
from diVerent methods. Only a few studies
have compared interviews with question-
naires,6 7 and the results have been inconsist-
ent. Among men and non-pregnant women
diaries have been shown to yield higher reports
of intake than questionnaires,8–10 but to our
knowledge diaries have never been used among
pregnant women.

In a representative sample of pregnant Dan-
ish women with low to moderate alcohol
consumption we assessed the agreement be-
tween four diVerent measures of alcohol intake
using diaries, two measures obtained from
interviews, and questionnaires.

Methods
SETTING

All pregnant women in Denmark are oVered
free antenatal care including a number of visits
in the antenatal care centre run by midwives.
Almost all women in Denmark participate in
the antenatal care programme. Danish speak-
ing pregnant women (n=478) referred to the
Midwife Centre in Aarhus, Denmark, for rou-
tine antenatal care were contacted at their first
visit during a two month period from 15 Octo-
ber until 17 December 1998.

DATA COLLECTION

The study consisted of an interview mainly
concerned with drinking habits, knowledge
about and attitudes towards alcohol intake
during pregnancy. Questions were asked about
current average weekly intake of diVerent types
of alcohol containing beverages (interviewa)
(see appendix 1 for details). Questions in-
cluded non-alcoholic wine and beer in order to
improve information retrieval and avoid mis-
classification of non-alcoholic beverages as
alcohol containing beverages. Questions on
current intake were followed by questions on
intake during the week before the interview
(interview7) (appendix 1). Interviews were per-
formed face to face by two specially trained
midwives either immediately after the first
antenatal care visit or, if this was not possible,
on a day of the woman’s own choice as soon as
possible after the visit.
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The women were subsequently asked to fill
in a diary on alcohol intake during two
consecutive weeks starting immediately after
the interview. Each page in the diary repre-
sented one day, and for each day the woman
was to note the number of drinks for each alco-
hol category and the time of day in a preprinted
table (see appendix 2 for details). At the end of
the diary the woman was asked if she believed
she had changed her drinking habits since the
interview. A stamped envelope was handed out
together with the diary. If the diary had not
been returned within four weeks after the
interview, the woman was contacted by tele-
phone and reminded to return the diary.
Results from the diary are presented as an
average of the two week period where not oth-
erwise stated.

The Midwife Centre in Aarhus is associated
with the Department of Obstetrics and
Gynaecology, Aarhus University Hospital.
When booking for delivery at the end of the
first trimester women are asked to fill in a self
administered questionnaire for the medical
record and a research questionnaire. The self
administered questionnaire asked a single
question about average current maternal alco-
hol intake without specifying subtypes of alco-
hol (see appendix 1), smoking habits before
pregnancy and currently, maternal height,
prepregnant weight, parity, chronic diseases,
and the use of medication within the last three
months before pregnancy. The question on
alcohol is the standard measurement used for
clinical purposes in the department. For
calculating mean deviations from the methods
described above the mean of each category

was used for the questionnaire (0, 0.5, 1, 2,
3.5, 7, etc.). The research questionnaire
provided information on marital status and
occupational status.

Median gestational age when filling in the
questionnaire, at the time of interview, and on
the first day of filling in the diary were as shown
in figure 1.

The definition of a drink followed the
definition from the Danish National Board
of Health, one drink containing 12 g or
15 ml of pure alcohol, the equivalent of one
normal beer, one glass of wine, 8 cl of fortified
wine, or 4 cl of spirits. For comparison, one
drink in Britain contains 8 g of pure alcohol,1

and the definition varies between countries.11

In recent years the strength of beer (as
measured both in volume% and number of
drinks: 0.5, 1, 1.5, etc) has been written on the
label of each bottle in Denmark. Non-
alcoholic beverages were coded as zero, light
beer as half a drink, and strong beer as 1.5
drinks.

STUDY POPULATION

Of the 478 women invited to participate in the
study 441 agreed to do so. Characteristics of
participants and non-participants can be
seen in table 1. Subsequently two interview
questionnaires were lost before data entry and
could not be recovered leaving 439 interviews
for analysis. Eighty nine per cent of the
interviews were performed before 19 com-
pleted weeks of gestation. A total of 434
women returned the diary. Eighty five per cent
of diaries were returned within four weeks fol-
lowing the interview. Information from both
interview and diary was available for 432
women (90%). Of the 441 women alcohol
information from the routine questionnaire
was available for 414. For the participants who
were interviewed but did not return the ques-
tionnaire values for the variables in table 1 did
not diVer appreciably on inspection (infor-
mation on smoking before pregnancy not
available).

Figure 1 Median gestational age when filling in the questionnaire, at the time of
interview, and on the first day of filling in the diary, Aarhus, Denmark, 1998.

conception questionnaire
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Table 1 Characteristics of participants and non-participants, pregnant women attending routine antenatal care. Aarhus,
Denmark, 1998

Participants
(n=441)

Non-participants
(n=37)

Mean age (SD) 30.0 (4.5) 30.2 (6.2)
Mean prepregnancy body mass index (SD)* 23.0 (3.7) 23.0 (4.7)
Mean number of cigarettes/day (SD) (among smokers before pregnancy)† 12 (6.3) 13 (4.8)
Mean number of cigarettes/day (SD) (among current smokers)‡ 7 (4.3) 10 (5.8)
Median gestational age (weeks) at interview/enrolment§ 15.0 15.4
Median gestational age (weeks) when filling in the questionnaire 11.0 11.3
Mean birthweight of child, grammes (SD)¶ 3551 (577) 3599 (504)
Mean length of child at birth, cm (SD)¶ 51.8 (2.8) 51.9 (1.9)
Mean gestational age (weeks) at delivery (SD)¶ 39.6 (2.0) 39.6 (1.6)
Smokers (before pregnancy)# 32% 30%
Smokers (current)‡ 17% 22%
Chronic diseases** 7% 5%
Used medicine within past 3 months before pregnancy†† 27% 22%
Employed‡‡ 67% 66%
Students‡‡ 18% 20%

*Information missing for one participant. †Information missing for six smokers (five participants, one non-participant).
‡Information missing for seven participants. §Information missing for two non-participants. ¶Live, singleton births only.
#Information missing for 22 participants. **Hypertension, diabetes, epilepsy, rheumatism, arthritis, heart, lung, metabolic, or kid-
ney disease. ††Information missing for two participants. ‡‡Information missing for six participants and two non-participants.
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STATISTICAL METHODS

Various statistical measurements have been
recommended for assessing validity, reliability
and reproducibility of epidemiological
tools.12–14 Following Bellach14 and our own
previous assessment of self reported smoking
habits,15 we present the results of various
statistics: Agreement between methods was
evaluated by calculating per cent complete
agreement (P0) and per cent agreement ± 1

category (P1) as is often used in nutritional
epidemiology,16 17 and mean diVerences be-
tween methods. We subsequently performed
multiple linear regression analyses to see if the
diVerences between methods could be ex-
plained by a number of maternal characteris-
tics: We used the diVerence between methods
as dependent variable, and included as inde-
pendent variables current smoking habits, age,
prepregnancy body mass index, parity, marital
status (married/cohabiting; single), and occu-
pational status (employed; unemployed;
rehabilitation/social security; student; other).
Regression analyses were performed first for
all women together, and subsequently for each
type of alcohol. Agreement was visualised as
recommended by Bland and Altman.13 We
evaluated the association between methods by
calculating correlation coeYcients (Spear-
man’s ñ, rs).

The study was approved by the regional eth-
ics committee, and the Danish Data Protection
Agency.

Results
For diary, interviewa, interview7, and question-
naire overall mean (SD) intake was 1.09
(1.35), 0.96 (1.03), 0.74 (1.12), and 0.69
(0.85) drinks/week, respectively, and for
women claiming not to be abstainers mean
(SD) intake was 1.55 (1.36), 1.36 (0.98), 1.56
(1.17), and 0.96 (0.86) drinks/week, respec-
tively. Total alcohol intake was comprised of
70% wine, 23% beer, 4% fortified wine, and
3% spirits in the diary; 59% wine, 26%
beer, 8% fortified wine, and 8% spirits in
interviewa; and 73% wine, 19% beer, 4% forti-
fied wine, and 3% spirits in interview7. For
total alcohol intake per cent agreement ± 1
category ranged between 73 and 82 (tables 2
and 3).

Alcohol intake seemed to be systematically
underreported in interviewa, interview7, and
the questionnaire compared with the diary (fig
2), whereas this was not the case for compari-
sons between the other methods.

For subtypes of alcohol agreement was good
for beer and wine (table 3). For fortified wine
and spirits agreement measured by mean
diVerence and per cent agreement was good
due to many abstainers, but poor as measured
by correlation coeYcients due to substantial
disagreement between methods for non-
abstainers (table 3).

Mean diVerences were all close to zero
(table 3). Restricting analyses to women who
were not abstainers, or to women who claimed
not to have changed their drinking habits after
the interview did not change this conclusion.
In multiple linear regression analyses there
was a tendency towards increasing diVerence
in total intake between the diary and the
other measures with increasing number of
cigarettes smoked (p values for the regression
coeYcients for smoking were 0.06 for diary
versus interviewa, 0.02 for diary versus inter-
view7, and 0.04 for diary versus question-
naire). This was attributable to increasing

Table 2 Association between four diVerent measures of total alcohol intake during
pregnancy (drinks/week): diary, interviewa (average/week), interview7 (past week), and
questionnaire (average/week). Aarhus, Denmark, 1998

Diary (drinks/week)

Total0 <1 1 2 3–4 5–9 10–14 Missing

Interviewa (drinks/week)
0 92 29 3 0 1 0 0 4 129
<1 18 35 22 19 9 1 0 0 104
1 11 19 20 27 6 2 0 1 86
2 6 20 14 24 10 2 0 0 76
3–4 0 2 2 12 16 4 0 2 38
5–9 0 0 0 1 2 2 1 0 6
10–14 0 0 0 0 0 0 0 0 0
Missing 0 1 1 0 0 0 0 0 2
Total 127 106 62 83 44 11 1 7 441

Interview7 (drinks/week)
0 113 50 25 23 13 2 0 4 230
<1 7 11 5 6 2 0 0 0 31
1 4 27 20 32 8 3 0 2 96
2 2 13 7 12 12 3 0 0 49
3–4 1 4 4 9 7 2 1 1 29
5–9 0 0 0 1 2 1 0 0 4
10–14 0 0 0 0 0 0 0 0 0
Missing 0 1 1 0 0 0 0 0 2
Total 127 106 62 83 44 11 1 7 441

Questionnaire (drinks/week)
0 79 20 6 2 4 0 0 2 113
<1 36 62 39 42 9 3 0 0 191
1 3 11 8 19 14 1 0 1 57
2 2 3 6 12 8 2 0 1 34
3–4 0 2 0 2 7 4 1 1 17
5–9 1 0 0 0 0 0 0 0 1
10–14 0 0 0 0 0 0 0 0 0
Missing 6 8 3 6 2 1 0 2 28
Total 127 106 62 83 44 11 1 7 441

Interviewa (drinks/week)

0 <1 1 2 3–4 5–9 Missing Total

Interview7 (drinks/week)
0 119 59 31 16 5 0 0 230
<1 3 17 5 4 2 0 0 31
1 4 23 34 25 8 2 0 96
2 1 4 12 21 11 0 0 49
3–4 2 1 3 9 11 3 0 29
5–9 0 0 1 1 1 1 0 4
Missing 0 0 0 0 0 0 2 2
Total 129 104 86 76 38 6 2 441

Questionnaire (drinks/week)
0 87 18 4 3 0 0 1 113
<1 31 60 54 40 4 1 1 191
1 1 13 18 14 11 0 0 57
2 2 3 4 12 12 1 0 34
3–4 0 1 1 2 9 4 0 17
5–9 1 0 0 0 0 0 0 1
Missing 7 9 5 5 2 0 0 28
Total 129 104 86 76 38 6 2 441

Interview7 (drinks/week)

0 <1 1 2 3–4 5–9 Missing Total

Questionnaire (drinks/week)
0 95 6 8 2 1 0 1 113
<1 94 14 49 22 10 1 1 191
1 18 4 18 12 4 1 0 57
2 7 4 8 6 7 2 0 34
3–4 1 0 5 5 6 0 0 17
5–9 1 0 0 0 0 0 0 1
Missing 14 3 8 2 1 0 0 28
Total 230 31 96 49 29 4 2 441
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diVerence in beer intake between the diary
and the other measures with increasing
number of cigarettes smoked (p values for
the regression coeYcients for smoking were
0.001 for diary versus interviewa, and <0.001
for diary versus interview7). No other covari-
ates were associated with diVerence between
measures.

The proportion of total abstainers was 29%
for the diary and interviewa, 28% for the ques-
tionnaire, and 52% for interview7. In week one
of the diary 49% were abstainers, in week two
41% were abstainers (table 4). Only 17%
reported to be abstainers in all four instru-
ments.

DiVerences between methods, including
diVerences in the proportion of abstainers,
may reflect real changes in alcohol intake dur-
ing pregnancy. Comparing intake during week
one of the diary with intake during week 2
(table 4), we found that only 44% of the
women reported the same intake during the
two consecutive weeks. Comparing interview7,
which covered the week before starting the

diary, with week one and week two of the diary
47% and 40%, respectively, reported similar
intake.

Table 3 Mean diVerences (SD) and per cent (proportion of) agreement between and
correlation coeYcients (Spearman’s ñ, rss ) for the associations between four diVerent
measures of alcohol intake during pregnancy (drinks/week): diary, interviewa

(average/week), interview7 (past week), and questionnaire*. All diVerences calculated as:
first method—second method mentioned. Aarhus, Denmark, 1998

Number Mean (SD) P0† P1‡ rs

Diary versus interviewa

Total 432 0.14 (1.10) 0.44 0.80 0.66
Beer 432 0.02 (0.55) 0.65 0.93 0.46
Wine 432 0.19 (0.82) 0.50 0.85 0.68
Fortified wine 432 −0.03 (0.25) 0.85 0.99 0.22
Spirits 432 −0.03 (0.24) 0.83 0.99 0.14

Diary versus interview7

Total 432 0.35 (1.33) 0.38 0.73 0.51
Beer 432 0.12 (0.64) 0.69 0.90 0.31
Wine 432 0.21 (1.02) 0.45 0.77 0.49
Fortified wine 432 0.01 (0.25) 0.89 0.98 0.13
Spirits 432 0.02 (0.22) 0.91 0.98 0.02

Diary versus questionnaire
Total 408 0.41 (1.16) 0.41 0.77 0.60

Interviewa versus interview7

Total 439 0.22 (0.98) 0.46 0.81 0.63
Beer 439 0.11 (0.47) 0.73 0.94 0.53
Wine 439 0.03 (0.68) 0.51 0.89 0.64
Fortified wine 439 0.04 (0.20) 0.87 0.99 0.33
Spirits 439 0.05 (0.22) 0.87 0.99 0.27

Interviewa versus questionnaire
Total 411 0.27 (0.85) 0.45 0.82 0.67

Interview7 versus questionnaire
Total 411 0.06 (1.12) 0.34 0.79 0.48

*The questionnaire did not comprise information on diVerent types of alcohol. †P0: per cent com-
plete agreement. ‡P1: per cent agreement ± 1 category.

Table 4 Frequency of alcohol consumption as reported in two week diaries. Intake during
week 1 compared with week 2. Numbers are number of women (row per cent). Aarhus,
Denmark, 1998

Week 2 in diary

0 <1 1 2 3–4 >5 Total

Week 1 in diary
0 127 (60.2) 31 (14.7) 24 (11.4) 15 (7.1) 14 (6.6) 0 (0.0) 211 (100.0)
<1 15 (44.1) 6 (17.6) 6 (17.6) 4 (11.8) 2 (5.9) 1 (2.9) 34 (100.0)
1 11 (22.9) 4 (8.3) 14 (29.2) 11 (22.9) 7 (14.6) 1 (2.1) 48 (100.0)
2 16 (22.2) 3 (4.2) 14 (19.4) 25 (34.7) 9 (12.5) 5 (6.9) 72 (100.0)
3–4 7 (13.7) 6 (11.8) 7 (13.7) 11 (21.6) 12 (23.5) 8 (15.7) 51 (100.0)
>5 1 (5.6) 0 (0.0) 3 (16.7) 3 (16.7) 5 (27.8) 6 (33.3) 18 (100.0)
Total 177 (40.8) 50 (11.5) 68 (15.7) 69 (15.9) 49 (11.3) 21 (4.8) 434 (100.0)

Figure 2 Agreement between diVerent measures of alcohol
intake during pregnancy (drinks/week). DiVerences calculated
as: diary minus other method mentioned. Mean alcohol intake
calculated as ((diary+other method mentioned)/2). The area
of each circle is proportional to the number of women at that
point. Aarhus, Denmark, 1998. (A) Diary versus interviewa

(average/week). (B) Diary versus interview7 (past week).
(C) Diary versus questionnaire.
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Discussion
In these data pregnant Danish women reported
the highest alcohol intake in a two week diary,
slightly lower intake in the interview, and low-
est intake in a self administered questionnaire.
Mean diVerences were all less than half a
drink/week.

No gold standard has been described for the
collection of information on alcohol intake, but
it is generally believed that alcohol intake is
underreported to some extent. Previous studies
among men and non-pregnant women have
shown that diaries generally yield higher
estimates of alcohol intake than other
methods.8–10 With respect to prospective inter-
views and questionnaires the study by Olsen
and Frische7 showed no substantial diVerences
between methods, whereas Pereira et al found
some underreporting in interviews compared
with questionnaires.6

Some of the diVerences may be explained by
diVerences in the time interval studied and the
specific gestational age at data collection. Pre-
vious studies have shown that 70%–80% of
pregnant Danish women drink alcohol during
pregnancy,18 19 but most women drink at very
low levels and are likely to drink at irregular
intervals. As can be seen when comparing
week one of the diary with week two, more
than half of the women changed their
consumption from one week to another. Com-
paring each week in the diary with interview7

the same pattern emerged. This seems to sug-
gest that information about intake during one
specific week yields information about that
particular week, but may not be representative
for the overall average intake for a longer
period of time because of the week to week
variation. Interview7 thus yielded a very high
proportion of abstainers compared with the
other methods, which tended to reduce the
overall mean intake; but at the same time the
group of women claiming not to be abstainers
in interview7 drank more on average than in
the other instruments. Compared with inter-
view7 week one and week two of the diary each
yielded a similar distribution of intake (many
abstainers). Yet, the week to week variation
reflected in interview7, and each of the
weeks in the diary was reduced when using
the average measure from the two week
diary.

The objective of measuring alcohol intake
may be to assess either the distribution of
intake in a population or the association
between alcohol in pregnancy and adverse
pregnancy outcomes. On the basis of a
hypothetical study group Verkerk suggested
that the best measure for assessing the
distribution of alcohol intake in a population
would be detailed information on the drinking
pattern of the previous week.20 In our data
interview7 yielded the least precise measure of
the average distribution. The “true” pro-
portion of total abstainers is likely to be
approximately 17% (those reporting to be
abstainers in all methods), and interview7 thus
yielded three times as many abstainers as
expected as did each of the weeks in the diary.
The two week diary and interviewa both

yielded very similar distributions. The con-
sumption pattern derived from the question-
naire was more similar to that of the diary and
interviewa, although a tendency towards
underreporting was evident.

This would suggest that in studies focusing
on the distribution of alcohol intake among
pregnant women, questions on intake should
focus either on average intake in general (as in
the questionnaire or interviewa), or on a time
period of at least two weeks. This would also
be the case for studies on adverse pregnancy
outcomes that are probably caused mainly by
sustained exposure to alcohol such as low
birth weight, intrauterine growth retardation,
and preterm delivery, as for most women
intake during a specific week is not representa-
tive for the average intake. On the other hand,
for some adverse pregnancy outcomes (for
example, malformations and spontaneous
abortions) the level of damage is likely to be
determined by the peak blood alcohol concen-
tration rather than the average intake.21–23 High
blood alcohol concentrations are achieved by
intake of large volumes of alcohol on a single
occasion (binge drinking). In these cases
average measures would be insuYcient, and
ideally specific measures of intake for each
week or day in pregnancy would be necessary
(interview7, or each week or day of the
diary).

Avoiding misclassification of drinkers as
abstainers may generally increase the likeli-
hood of detecting an eVect of alcohol on birth
weight.20 It is probable that women reporting to
be abstainers in the diary or interview7 were
indeed abstainers during those particular
weeks. So for any specific week in pregnancy
getting a good measure for the proportion of
abstainers may be possible. It seems, however,
that such information may not be generalised
to cover a longer period of time. This may have
implications when studying the association
between alcohol and adverse pregnancy out-
comes that are most probable caused by
sustained alcohol intake over a longer period of
time. Hence, one should be cautious when
interpreting apparent diVerences in pregnancy
outcome between abstainers and women with a
very low alcohol intake.4

The context in which the questions were
asked may be of significance. In the question-
naire the question on alcohol consumption was
mixed with a large number of other questions.
Alcohol has thus not appeared to be the target
issue, which may have reduced the tendency
towards “deliberate” misreporting. The inter-
view on the other hand dealt mostly with vari-
ous aspects of alcohol in pregnancy, but the
main focus was on the women’s own attitudes
towards drinking rather than level of consump-
tion.

It has been suggested that the respondent’s
rapport with the interviewer and the extent of
confidentiality implied in the procedure are
important aspects in an interview situation.24

No substantial nor systematic diVerences were
seen between the interviewers with respect to
any of the measures. We considered, however,
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that the interview might influence the
information given in the diary. We therefore
instructed the interviewers that if during the

interview a woman asked the interviewer
specific questions on the possible hazards of
drinking during pregnancy, such questions
should be answered by referring to the routine
antenatal care or to special information meet-
ings arranged once a month for the partici-
pants, who had returned their diaries. By
arranging these meetings we attempted to
minimise the influence of the interviewer on
the information given in the diary.

Still, when repeatedly asking questions on
the same issue with a few weeks interval it is
possible that the women become more aware of
their drinking behaviour. If this were to aVect
the intake level we would expect the women to
decrease their consumption. Yet, the diaries
yielded the highest average intake, and only 5%
of the women themselves believed that they had
changed their drinking habits after the inter-
view, half of whom had increased their
consumption.

KEY POINTS

x Information on current alcohol intake from
diaries, interviews, and questionnaires
yielded comparable distributions of intake.

x Information on alcohol intake within the
past week yielded more abstainers than
other methods.

x When studying adverse pregnancy
outcomes caused by sustained alcohol
exposure average measures from diaries,
interviews, or questionnaires may be
applied.

x When studying adverse pregnancy out-
comes caused by binge-like exposure dia-
ries or intake within the past week might
be considered.

Interview

•  How many [bottles of] beer did you drink on average per week before you became
   pregnant? This includes both strong/normal/light, and non-alcoholic beer.

•  How many [bottles of] beer do you drink now on average per week? This includes
   both strong/normal/light, and non-alcoholic beer.

Number of [bottles of] strong beer

Number of [bottles of] normal beer

Number of [bottles of] light beer

Number of [bottles of] non-alcoholic beer

Less than one [bottle of] beer

Number of glasses of wine

Number of glasses of non-alcoholic wine

Less than 1 glass per week

None

None

Answer categories same as above

•  How many [bottles of] beer have you been drinking within the last 7 days? This
   includes both strong/normal/light, and non-alcoholic beer.

Answer categories same as above

•  How many glasses of wine did you drink on average per week before you became
   pregnant? This also includes non-alcoholic wine.

•  How many glasses of wine do you drink now on average per week? This also
   includes  non-alcoholic wine.

Number of glasses of spirits

Number of glasses of fortified wine

Less than 1 glass per week

None

Answer categories same as above

•  How many glasses of wine have you been drinking within the last 7 days?

Answer categories same as above

•  How many glasses of spirits or fortified wine did you drink on average per week
   before you became pregnant?

•  How many glasses of spirits or fortified wine do you drink now on average
   per week?

Number of bottles

Less than 1 bottle per week

None

30 drinks or more

15–29 drinks

10–14 drinks

5–9 drinks

3–4 drinks

2 drinks

1 drink

Less than 1 drink

Never drink alcohol

Answer categories same as above

•  How many glasses of spirits or fortified wine have you been drinking within the
   last 7 days?

Answer categories same as above

•  How many bottles of alcopop do you drink now on average per week?

Answer categories same as above

•  How many bottles of alcopop have you been drinking within the last 7 days?

Questionnaire
•  How many drinks do you approximately drink per week (one drink is the
   equivalent of one [bottle of] beer, one glass of wine, or one schnapps)?  

Answer categories same as above

•  How many bottles of alcopop (soda water with alcohol) did you drink on average
   per week before you became pregnant? Show bottle [information for interviewer].

Appendix 1 Questions and categories of answers on alcohol intake from interview and questionnaire. Aarhus,
Denmark, 1998.
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Some studies have assessed whether there
might be any diVerence between the eVects of
diVerent types of alcohol in pregnancy, and a
few of these studies have suggested that beer
may be the more harmful.25–27 In this study the
contribution of each type of alcohol to the total
intake was of a similar magnitude for diaries,
interviewa , and interview7. Any of the methods
may therefore be applied when investigating
subtypes of alcohol.

DiVerent measures of alcohol intake in
pregnancy reflect diVerent ways of collecting
information. No gold standard has been de-
scribed, but we found that among women with
low and moderate alcohol consumption in preg-
nancy two week diaries were easy to fill in and
not time consuming (approximately 0.5–1
minute needed per day). They yielded a high
overall mean intake, a low proportion of
abstainers compared with other methods, and a
high mean intake among non-abstainers, prob-
ably making it the best method of collecting
alcohol information in pregnancy, as the distri-
bution of intake may be assessed, studies on
adverse pregnancy outcomes that are probably
caused mainly by sustained exposure may be
carried out using the overall measure, and
studies on adverse pregnancy outcomes that
are probably caused mainly by binge-like
exposure may be carried out using intake dur-
ing a specific week or even on specific days
during gestation. However, when assessing the
distribution of intake in a population or when
studying adverse pregnancy outcomes that are
probably caused mainly by sustained exposure
it seems that for pregnant women with low to

moderate alcohol intake an average measure
from interviews or a simple questionnaire may
be applied. A measure of intake for the previ-
ous week on the other hand did not seem to be
an appropriate measure for the overall distri-
bution of alcohol intake and seems to be a rel-
evant measure only when studying adverse
pregnancy outcomes that are most probably
caused by binge-like exposure.
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