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Abstract
The aim of this study is to report on a brief alcohol intervention for preventing drinking during
pregnancy. The Women’s Organizations Committee on Alcohol and Drug Issues (WOCAD) in Sweden developed an informational brochure about alcohol during pregnancy, intended to reach
pregnant women before their first visit at a prenatal clinic. A randomized controlled trial was
conducted between 2004 and 2005 to measure whether the brochure had any effect. A total of 564
pregnant women between 17 and 46 years of age are included in the study. Differences between
the intervention and control groups were analyzed with cross-tabulations and chi-squared tests. A
multiple logistic regression analysis was also conducted to determine predictors of abstention
from alcohol at the first prenatal visit. Findings show that significantly more of the women who
received the brochure abstained completely from alcohol then of those who did not receive it
(92% vs. 82%, p = 0.005). It was 2.6 times more likely that those who received the brochure had
abstained completely from alcohol since pregnancy recognition at their first prenatal visit compared with those who did not receive it (OR = 2.6, CI 1.3 - 5.1, p = 0.005). We conclude that the informational brochure developed by WOCAD can be used in prenatal care to get more women to
abstain from alcohol during pregnancy.
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1. Introduction
It is widely recognized that lifestyle during pregnancy, including diet and use of tobacco and alcohol, has a significant effect on the development and future health of the fetus [1] [2]. Prenatal alcohol exposure in particular
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can be detrimental, leading to fetal alcohol spectrum disorders (FASD). Effects include brain damage, cognitive
and behavioral impairment, and reduced quality of life [3] [4]. Despite its harmful influence, some women continue to consume alcohol during pregnancy.
Although FASD is completely preventable through alcohol abstinence during pregnancy, there is disagreement on how the patterns of exposure affect the child [5]. Heavy drinking is known to have a negative impact on
the unborn child, but the impact of low to moderate alcohol consumption and binge drinking has been debated
[6]. The amount, frequency, and timing of alcohol consumption during pregnancy, the degree to which consumption affects the fetus, and whether it leads to the child receiving a diagnosis within the FASD continuum,
are all highly individual [7]. However, a recent meta-analysis of the association of mild, moderate, and binge
prenatal alcohol exposure and child neuropsychological outcomes [8] failed to find evidence of any safe level of
alcohol consumption during pregnancy. The best advice seemingly is to completely abstain from alcohol during
pregnancy.
The prevalence of drinking during pregnancy varies between countries, as well as between urban and rural
areas within countries [9] [10]. In Sweden, 6% of pregnant women continue drinking during pregnancy [11] [12],
in the United States 10% [13], in Ireland 54%, [14] and in Denmark 71% [15]. Regardless of the differences in
prevalence, alcohol consumption during pregnancy is a public health concern.
Turning to what can be done, most women in developed countries come in contact with some maternal health
care service while pregnant. In Sweden, where maternal health care is free of charge, practically all pregnant
women come to the public maternity care centers [12]. It is primarily in these settings that research and preventive efforts are performed. In order to detect hazardous drinking and identify pregnant women who are at-risk
drinkers, midwives or other practitioners use alcohol-screening questionnaires such as the Michigan Alcoholism
Screening Test (MAST) [16], T-ACE [17], and the Alcohol Use Disorder Identification Test (AUDIT) [18]-[20].
Women can be screened and offered to participate in an intervention when seeking emergency contraception or
taking pregnancy tests at maternity clinics [21]. Improving effective contraception use among sexually active
women in childbearing age is a further measure for preventing alcohol-exposed pregnancies [22] [23]. Different
countries have different conditions in terms of health care settings and existing routines, and intervention-studies
utilize those conditions in different ways.
A commonly used method for preventing alcohol-exposed pregnancies is motivational interviewing (MI) [24],
a method that has been tested and evaluated [22] [25] [26]. MI interventions usually consist of several counseling sessions. Trials have also been performed to test single-session motivational interventions [27] [28]. These
had less impact on alcohol-exposed pregnancy risk than interventions lasting four or more sessions, but it has
been suggested that they can fill a gap in the continuum of alcohol-exposed pregnancy prevention, as they require less resources. Overall, MI interventions have proven to be effective in various settings at reducing alcohol-exposed risk, but they can be costly.
Other findings suggest more cost-effective alternatives to interventions delivered in-person. Brief interventions by telephone may be equally successful [29]. Web-based self-directed interventions [30] have also shown
promising results, reducing alcohol consumption and increasing effective contraception use among both pregnant and non-pregnant women. However, these might be population-specific in terms of users’ opportunities to
use the telephone or the Internet and benefit from the interventions.
Other studies have worked with pre-conception interventions, targeting non-pregnant women with motivational interventions [27] [31] [32]. This research has demonstrated that motivational interventions can reduce the
risk of alcohol-exposed pregnancies among women not yet pregnant but with high-risk criteria by giving them
greater knowledge before pregnancy, leading to changed behavior to reduce adverse pregnancy outcomes.
It should, however, be pointed out that although the literature does include studies done in disadvantaged
populations, the majority deal with communities of non-alcohol-dependent and non-treatment-seeking women.
A success-factor related to this, as shown in studies, is that women have improved outcomes if they have a partner participating in the intervention process [33]. This relates to the concept of social capital, which suggests
that social connectedness in itself has a positive effect on health status [34]. We also know that families and
friends influence women’s decision to drink or to abstain from alcohol [35] and that higher social support before
pregnancy is associated with decreased risk of drinking during pregnancy [36].
Systematic reviews of interventions delivered during prenatal care suggest that there are examples of successful interventions, but their effectiveness varies overall [19] [33] [37]. The interventions reviewed comprise a
total of 14 randomized controlled trials (RCTs) and 2 non-RCTs, and are so-called psycho-educational interven-
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tions such as brief interventions, supportive counseling, high feedback ultrasound, single to multi-motivational
interviewing (MI) sessions, self-guided self-help manuals, and basic educational interventions. The conclusion
one can draw regarding these studies is that they differ in terms of providing sufficient evidence. The studies
lack statistical significance between control and intervention groups. They have problems of transferability and
generalizability to other settings, as well as methodological weaknesses leading to risk of bias. These limitations
suggest a need for further research.
Within the Swedish context, an evaluation comparing a new comprehensive questionnaire-based counseling
model with standard maternity care [38] concluded that the new model was not more effective at getting women
to abstain from drinking alcohol during pregnancy. This suggests that interventions are not necessarily better the
more extensive they are. A small intervention procedure can be just as effective, taking all other resources into
account. Hence, more efforts are needed to test brief interventions in a Swedish context.

2. Context of the Study
The aim of this study is to report on a brief alcohol intervention for preventing drinking during pregnancy, because it is relevant to filling some of the above-mentioned gaps. The study was conducted during 2004 and 2005
and has not yet been scientifically reported.
The Women’s Organizations Committee on Alcohol and Drug Issues (WOCAD) is the Swedish women’s organizations’ coordinating body for matters concerning alcohol, illicit drugs, and addictive medications. The organization is free from political or religious affiliations. WOCAD works primarily with prevention activities,
and their target group consists of girls and women of all ages.
Because studies showed that many women consume alcohol during the first three months of pregnancy [11]
[39], WOCAD developed an informational brochure about alcohol during pregnancy, intended to reach pregnant
women before their first visit at a prenatal clinic. This is because in Sweden, especially in larger cities, it can
take about six weeks after a pregnant woman firsts contacts her prenatal clinic before she gets an appointment.
There was also a prevailing view that women sometimes continue to drink during this time, as they do not reveal
their pregnancy officially until their first prenatal visit. This makes it important to reach women as early as
possible with prevention efforts.
A team of representatives from Karolinska Institutet, the Swedish Association of Midwives, Stockholm University, the staff of two maternity clinics, and WOCAD’s member organizations developed the brochure, and it
was distributed in March 2004 to a maternity clinic in Södermalm, Stockholm.
Did the brochure have any significant effect? Was there any difference between the intervention and control
groups concerning abstaining from alcohol in the period leading up to the first prenatal visit? If so, what factors
contributed to such abstention?

3. Method
To measure whether WOCAD’s brochure on alcohol and pregnancy had an effect on pregnant women and their
living habits, a research team from Örebro University conducted a randomized controlled study [40]. It was
performed under the auspices of a research program financed by the Swedish National Board of Health and
Welfare with the overall aim of evaluating non-governmental organizations’ alcohol and drug preventive work
[41].

3.1. Data Collection
One group of pregnant women received WOCAD’s brochure by post in the same envelope as the notice for their
first prenatal visit. The second group received the brochure from the midwife during their first prenatal visit. The
midwives were randomly assigned to one of these procedures. The experiment conducted in Södermalm began
June 15, 2004 and continued until February 21, 2005. During this time, 564 pregnant women were asked to respond to the survey and a total of 454 allowed the researchers to link their answers with their medical records.
The pregnant women were assigned to the intervention or control group according to which midwife they met.
This was randomized, such that 37% of the women received the brochure at home before the visit, and 63% received it during the visit, after having completed a questionnaire in the waiting room. The groups are comparable for the background-variables age, previous children, and self-reported lifestyles. There is a significant difference in the variables employment and marital status (see Table 1).
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Table 1. Independent variables compared between control and intervention group (in %) with chi-square tests.
Background variables
Age

Employment

Marital status

N

Control

Intervention

p-value

<30

177

40.9

35.9

0.538

31 - 33

138

29

32.9

>34

138

30.1

31.1

Full-time

306

63.5

75.3

Part-time

64

15.1

12.7

Other

81

21.4

12

Cohabiting with the child’s father

434

94.4

98.2

2

0

1.2

Other family situation

17

5.6

0.6

First child

277

62

60.5

Second child

144

32.7

30.5

Third child or more

30

5.3

9

Rarely/never

151

31.6

37.3

Not more than 1 time/week

200

48.9

37.3

None

360

79.4

79.6

1 - 9 cigarettes/day

45

8.4

12.6

10 cigarettes/day

37

9.8

5.4

Snuff

11

2.4

2.4

Single

Previous children

Alcohol use 3 months prior to
current pregnancy

Tobacco use 3 months prior to
current pregnancy

0.021

0.005

0.307

0.055

0.225

3.2. Questionnaire
When the women came to their first prenatal visit at the maternity center they answered a questionnaire in the
waiting room. At this stage, one group of women (n = 167) had already received WOCAD’s information brochure while the second group (n = 287) had not received it. The questionnaire was based on the Transtheoretical
model of behavior change [42]. It set out to measure the women’s pre-contemplation, contemplation, and preparation for changing their lifestyle habits in different areas of their life. These areas were work-hours, diet, exercise, sleeping habits, and medications, as well as alcohol and tobacco abstention. The women were also asked if
they had taken action to change any of the above since pregnancy recognition. The variables age, marital status,
employment, and previous children were collected from their medical records. 454 (81%) of the participants allowed the research team to link their responses with their medical records data, which was done by one person
from the team.

3.3. Sample Characteristics
The pregnant women were between 17 and 46 years of age at the time of the visit, with a median age of 32 years.
First-time mothers, comprising 62% of the respondents, had a median age of 30 years. The vast majority (96%)
were cohabiting with the child’s father. Nearly 70% worked full-time, and nearly 20% worked part-time. Approximately 10% reported that they were students.

3.4. Measures
3.4.1. Background Variables
Age was measured by year of birth and categorized as <30, 31 - 33, >34. Previous children had the options first
child, second child, third child or more. Marital status had the options cohabiting with the child’s father, single,
other family situation. Employment had the options full-time, part-time, and other. Alcohol habits three months
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prior to the current pregnancy had the response options rarely/never, no more than once a week, more than once
a week.
3.4.2. Lifestyle Habits
The measures for lifestyle are derived from the survey-question “Has your pregnancy caused you to change your
lifestyle habits? Check the option that fits your situation. Several options are possible.” This is followed by the
statement “Since pregnancy recognition I have…” to which the participant may agree by checking a box or
leave it unchecked. The options for the participant to check are as follows: changed my work-hours, changed my
eating habits, completely abstained from alcohol, completely abstained from smoking, changed my sleeping habits, changed my exercise habits, changed my medication habits.
3.4.3. Alcohol Abstention
The measure completely abstained from alcohol since pregnancy recognition is derived from the option completely abstained from alcohol. An unchecked box beside the option completely abstained from alcohol = No
answer, and is interpreted as having been drinking a bit, any amount whatsoever.

3.5. Data Analysis
The SPSS software package version 22 was used for statistical analysis. Differences between the intervention
and control groups were analyzed with cross-tabulations and chi-squaredtests. Background variables compared
between groups are age, employment, maritalstatus, previous children, alcohol use three months prior to current
pregnancy, and tobacco use three months prior to current pregnancy. The variables for lifestyle habits are medication habits, working hours, eating habits, sleeping habits, smoking abstention, exercise habits, and alcohol
abstention. A multiple logistic regression analysis using the enter method was conducted to determine predictors
of abstention from alcohol at the first prenatal visit. The dependent variable used in the analysis is complete alcohol abstention since pregnancy recognition at the first prenatal visit. The independent variables are the midwife routine(having received the brochure before the first prenatal visit) or the other routine (not having received
it), alcohol use three months prior to current pregnancy, previous children, employment, marital status, and age.
The regression model demonstrated good model fit according to Hosmer and Lemeshow’s goodness-of-fit test
(χ2 (8) = 6.22, p = 0.622). Results are reported as odds ratios, with 95% confidence intervals and p-values. All
results were considered significant at p ≤ 0.05.

3.6. Ethics
The study was conducted in accordance with the key requirements of good research ethics. The participants
were informed about the purpose of the research through an information sheet when they arrived for their first
visit at the maternity center. Participation in the survey was voluntary and they were able to provide informed
consent. Participants were informed about the confidentiality of the data and how it would be used; specifically,
they were told that only the research team would have access to the collected data, that it would be used solely
for research purposes, and that no identifying information would remain accessible.
According to the Ethical Review Act of 2008 [43], all research with sensitive personal data must be ethically
reviewed, regardless of how the data is collected and regardless of whether or not research participants give their
consent. The current study contains sensitive personal data and would have to be reviewed by a research ethics
board if performed today. However, because it was conducted before 2008, before the Ethical Review Act restrictions were imposed, it was not ethically reviewed. Moreover, a preexisting collaboration was in place between the prenatal clinic and one of the authors of the brochure, Mona Göransson, from a previous study she
performed there [39].

4. Results
Significantly, more of the women who received the brochure had changed their alcohol habits since pregnancy
recognition and were abstaining completely from alcohol at their first prenatal visit than did those who had not
received the brochure (92% vs. 82%, p = 0.005) (Table 2).
Predictive factors of abstention from alcohol since pregnancy recognition at the first prenatal visit used in the
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Table 2. Differences between control and intervention group (in %) with chi-square tests.
Lifestyle habits

N

Control

Intervention

p-value

Changed my med. habits

129

24.6

35.3

0.015

No

322

75.4

64.7

Changed my work hours

35

14

21

No

417

95.1

87.4

Changed my eating habits

248

54

56.3

No

204

46

43.7

Completely abstained from smoking

287

60.2

69.5

No

164

39.8

30.5

Changed my sleeping habits

156

29.8

42.5

No

296

70.2

57.5

Changed my exercise habits

101

19.6

26.9

No

351

80.4

73.1

Completely abstained from alcohol

387

82.1

91.6

No

65

17.9

8.4

Since pregnancy recognition I have…

0.003

0.642

0.049

0.006

0.072

0.005

logistic regression model were age, marital status, employment, alcohol use three months prior to current pregnancy, previous children, and midwife routine (Table 3).
The factors that significantly contributed to abstention from alcohol since pregnancy recognition at the first
prenatal visit were the midwife routine intervention group (OR = 2.6, CI 1.3 - 5.1, p = 0.005), and alcohol use
three months prior to current pregnancy. It was 2.6 times more likely for those who received the informational
brochure to have abstained completely from alcohol since pregnancy recognition until their first prenatal visit
than for those who did not receive it. Women who were already abstaining completely from alcohol at the first
visit were 1.9 times more likely to have used alcohol no more than once a week prior to the current pregnancy
compared to those who used it rarely/never (OR = 2.0, CI 1.1 - 3.6, p = 0.035).
Furthermore, women who were abstaining completely from alcohol at the first visit were 2.5 times more likely
to have used alcohol once a week or more three months prior to their current pregnancy than those who used it
rarely/never (OR = 2.6, CI 1.1 - 6.2, p = 0.033).

5. Discussion
This study shows that it is possible to influence pregnant women early on during pregnancy with a rather small
and simple intervention. One goal of the WOCAD’s project was to get pregnant women to stop using alcohol
during pregnancy. The brief intervention reported in this paper has been shown capable of doing so. It was
found that significantly more women in the intervention group than the control group also changed their lifestyle
habits in other areas of life (Table 2). The message of the brochure, that pregnancy is not a time to take chances,
seems to have got through.
One thing worth mentioning is that many women in the control group were also abstaining completely from
alcohol at their first prenatal visit, although not as many. We know that parents change their lifestyle habits at
pregnancy recognition to ensure the health of the fetus [44]. Pregnancy is a window of opportunity through
which health-promoting interventions can be applied, since parents are generally open to change at that time.
The logistic regression model shows that women who used alcohol prior to the current pregnancy were influenced by the intervention to a higher degree. It seems they changed to a greater extent than those who rarely or
never used alcohol three months prior to the current pregnancy. One interpretation of this is that women who
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Table 3. Multiple logistic regression (enter method) for completely abstaining from alcohol since pregnancy regocnition at
the first prenatal visit.
Predictors

Exp(B)

95% C.I. for EXP(B)

p-value

Lower

Upper

1.34

5.14

0.005

Midwife routine
Control

1.0

Intervention

2.63

Alcohol use 3 months before
Rarely/never

1.0

No more than once a week

1.96

1.05

3.61

0.035

More than once a week

2.59

1.08

6.19

0.033

First

1.07

0.32

3.55

0.905

Second

0.96

0.31

3.01

0.952

Third or more

1.0

Previous children

Employment
Full-time

1.74

0.87

3.47

0.114

Part-time

2.27

0.86

6.00

0.094

Other

1.0

Marital status
Cohabiting with child’s father

1.0

Single

0.06

0.00

1.16

0.063

Other

3.6

0.45

29.59

0.227

<30

0.81

0.40

1.66

0.578

31 - 33

1.5

0.69

3.28

0.303

>34

1.0

Age

1.0 denotes reference category.

drank occasionally, once a week or more, got more to think about after receiving the brochure. They thus changed
their drinking behavior more because they had more of it to change. Women who rarely or never drank alcohol
had little or nothing to change.
This result challenges findings from several studies [36] [45]-[47], including a systematic review [48] showing that predictors most positively associated with alcohol use during pregnancy are pre-pregnancy alcohol consumption, higher maternal age, and previous children. The argument is that behavioral patterns established prior
to pregnancy are difficult to alter, and more difficult the longer they have been present [11]. According to this,
the women in our study who scored higher for alcohol use three months prior to the current pregnancy would be
more difficult to influence. In contrast, in our regression analysis these women showed the greatest change and
the intervention had the greatest influence on them. However, this interpretation may be less accurate.

5.1. Limitations and Strengths
We know that lifestyle habits, such as alcohol consumption, differ between populations in different regions.
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Women in larger cities drink as a social activity more than women in smaller towns [10] [36]. The study sample
is from a city district of Stockholm where the availability of alcohol is high. This needs to be taken into account
when considering the generalizability and external validity of the study findings.
There are also other explanations of the change occurring in both groups. We need to take possible screening
effects into consideration. This means that significant measurable differences in drinking behavior can be
created just by asking women about their drinking habits [49]. This could also apply to other lifestyle habits
asked about in the questionnaire. The responses of women in both groups are likely to have been affected bytheir having answered the questionnaire on lifestyle habits distributed by the midwife at their first prenatal visit.
A remark must be made regarding the imprecision of the measure completely abstained from alcohol since
pregnancy recognition: The only options on the survey were to check “completely abstained,” or to leave the
box empty. We assume that leaving it empty meant the participant had not completely abstained from alcohol
since pregnancy recognition. A more precise measure would give more response options regarding the frequency and quantity of alcohol consumption since pregnancy recognition. But then again, we know that pregnant
women tend to deny or underreport alcohol consumption [50]. In our case we lose some precision but capture
the core of either completely abstaining or not. Also, concerns about recall bias might be raised, since the participants were asked to assess their alcohol use three months prior to current pregnancy. Still, compared to the
common practice of asking for previous alcohol consumption one year preceding current pregnancy, in order to
avoid misreporting due to the social stigma associated with drinking and pregnancy, three months is not that far
back. A final remark concerns a possible carry-over effect, as the difference between groups for the background
variable alcohol use three months before pregnancy was close to significant (see Table 1). Moreover, it was not
feasible to use any biological indicator for alcohol consumption in this study.
Despite these limitations there are several strengths in this study. One is the large sample size. Another is the
random assignment of participants into control and intervention groups. With the exception of the background
variables employment and marital status the groups are similar. This makes us confident that the changes are
due to the intervention and not the characteristics of the group. Furthermore, the prenatal clinic at which the
study was conducted was accustomed to handling scientific studies. This facilitated the process.

5.2. Future Research
During data collection, we gained access to AUDIT-scores from some of the participating women. A potential
research question could be whether those who scored for hazardous drinking were abstaining completely from
alcohol at their first prenatal visit or not, and to look for comparisons between the intervention and control
groups. This could have been an interesting question to measure, because non-risk drinkers might have abstained
from alcohol to a greater extent with or without the intervention. However, there was some missing data because
the midwives were inconsistent in doing AUDIT screenings, and an insufficient number of women with
AUDIT-scores reported hazardous drinking for us to do the measurement (which in itself is a good thing).
The success of an intervention like this, reaching out to newly pregnant women at an early phase to prevent
alcohol-exposure during the early critical weeks, owes much to the conditions in a country’s healthcare system.
In countries where the maternity care is unlike that in Sweden, outreach programs may be needed to find women
and prevent adverse pregnancy outcomes. Evaluations of this approach when implemented in other maternal
health services in Sweden would be valuable. The program will also be introduced in Eastern Europe, where alcohol consumption among women is much higher than in Sweden.
Midwives across Sweden have helped with the dissemination of the brochure, but how has it been incorporated into existing routines? Several counties have the policy to use the AUDIT questionnaire in order to screen
for risky drinking, and in 2009 the Swedish Public Health Agency issued “The midwife’s guide for conversations about alcohol” [51]. But what approach do Swedish prenatal clinics have today and how uniform are the
practices on alcohol issues? This is a question of fairness and equality, and could be a topic for future study.

6. Conclusion
In contrast to previous research on information initiatives, which finds that they have little effect on people’s
alcohol consumption, the use of WOCAD’s brochure has proven to have a significant effect. Furthermore, it requires little resources, is easy to manage, and can function as a complement to standard practice in prenatal care
to get more women to abstain from alcohol during pregnancy.
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