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ABSTRACT
Background and Objective
Prenatal alcohol exposure is a common preventable cause of intellectual disability, but alcohol use
remains high during pregnancy. We identified where Australian women obtained information about
alcohol during pregnancy, their preferred sources of information, and their perceptions of the role of
health professionals in providing information.
Materials and Methods
In 2006, 1103 nonpregnant Australian women of childbearing age (18–45 years) were interviewed using
computer-assisted telephone interview. Information about their actual and preferred sources of information
about consuming alcohol during pregnancy and the perceived role of health professionals in pregnancy
education were obtained.
Results
Most (99%) of the Australian women interviewed said information about the effects of consuming alcohol
during pregnancy should be readily available, but only half had sighted any such information. Brochures
were the most-sighted source (16%), followed by media programs/articles (13%). Women preferred health
professionals (52%) as the best source of information, followed by television advertisements (12%). Health
professional platforms (e.g., antenatal classes) were preferred by women who had previously given birth,
while the Internet was preferred by nulliparous and Australian-born women. Message recall was associated
with knowledge that alcohol consumption during pregnancy can cause fetal alcohol spectrum disorder, growth
problems, and lifelong disabilities in a child (P < 0.05). Women agreed that health professionals should ask
pregnant women about alcohol, advise how much alcohol consumption is safe during pregnancy, and advise
pregnant women or those planning pregnancy to give up alcohol consumption.
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Conclusion
Australian women use a variety of information sources to learn about use of alcohol during pregnancy but
report a strong preference for health professionals as their source of information. Our study suggests that
strategies to reduce fetal alcohol exposure should include health professional education and provision of clear
public health guidelines regarding the harms of alcohol use during pregnancy and the benefits of abstinence.
Keywords: alcohol consumption; fetal alcohol spectrum disorder; health education; information dissemination; pregnancy

INTRODUCTION

pregnancy primarily from brochures/pamphlets,
media programs, and newspaper/magazine articles
(10). Women’s preferred source of information about
alcohol use during pregnancy differed between study
cohorts: the Canadian cohort considered the doctor/
doctor’s office to be the best source of information
(10) whereas women from the American cohort used
the Internet to confirm information received from
their doctor or for a second opinion (9). Most of
the American cohort reportedly preferred to receive
information from the television, schools, and sex
education classes, followed by advertisements on
public transport, radio, and billboards (9). To our
knowledge, there are no reports on the preferences
of Australian women. The aims of this study were to
identify Australian women’s current and preferred
source of information regarding alcohol use during
pregnancy, gauge their levels of support for different
information strategies, and explore the perceived role
of health professionals.

Alcohol consumption during pregnancy is common in Australia, with up to 82% women exposed
before pregnancy recognition (1–4). Prenatal alcohol
exposure is a risk factor for adverse pregnancy and
childhood outcomes, including (but not limited to)
miscarriage, stillbirth, premature birth, and fetal
alcohol spectrum disorder (FASD), and can lead to
significant lifelong impairments in development,
behavior, and cognition (5).
The National Health and Medical Research Council
of Australia (NHMRC) 2009 national guidelines on
alcohol use during pregnancy state that abstinence is
the safest option (5). Despite broadcasting the message
through major newspapers, media coverage, and the
NHMRC website, most (72%) pregnant women were
noncompliant with the abstinence message (6), although
they were not asked whether they were aware of the
updated guidelines. Risk factors of consuming alcohol
during pregnancy include age, education, tobacco/
other drug use (7), and attitudes about alcohol use
during pregnancy (8), but two of the most consistent
risk factors identified are pre-pregnancy drinking
and abuse or exposure to violence (7), highlighting
the importance of targeting nonpregnant women in
alcohol reduction efforts before they become pregnant.
There is little research indicating where women
seek information about alcohol use during pregnancy
with inconsistent findings between countries: an
American study of 149 nonpregnant women (some
of whom were planning a pregnancy) indicated that
most women obtained information about alcohol use
during pregnancy from the Internet and their doctor
(9). Conversely, nonpregnant women in Canada recalled receiving messages about alcohol use during

METHODS
Participants and sampling
Study methods have been reported previously
and are summarized here (8, 11). The survey was
conducted as a computer-assisted telephone interview
by the Survey Research Centre, School of Population
Health, University of Western Australia, in August
and September 2006. Staff from the Survey Research
Centre used computer-generated national random
sampling from the Electronic White Pages of the
Australian telephone directories to ask standard questions regarding age, gender, and pregnancy status to
screen participants’ eligibility. If there was an eligible
nonpregnant woman aged 18–45 years at that number,
she was invited to participate in the survey. To ensure
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a representative national sample, we stratified the
sample by age group (18–29 years and 30–45 years)
and the state of residence. In 2003, quotas were set
to reflect the age distribution of Australian women in
the age group of 18–45 years (12), with a minimum
of 100 participants from each state. Surveys were
administered in English.

Statistical analysis
A sample size of 1100 was set to provide estimates
within 2% for variables with a prevalence of 40 to 50%.
Data were analyzed using SPSS (version 15.0, SPSS
Chicago, IL, USA). Descriptive statistics of responses
to survey questions were reported. Odds ratios and
95% confidence intervals (CI) were calculated for
associations between demographic characteristics
and sources of information.

Questionnaire
The “Alcohol and Pregnancy Questionnaire” used
(8) was based on the Health Canada survey, “Alcohol Use During Pregnancy and Awareness of Fetal
Alcohol Syndrome” (10) with language modifications for the Australian context. It was informed by
investigators’ consensus and the pilot study with 20
randomly selected women (11). Additional questions
were included about current alcohol consumption and
previous alcohol use during pregnancy, attitudes, and
knowledge about alcohol use during pregnancy (8),
and the effectiveness of strategies to inform women
about alcohol use during pregnancy.
Demographic data (age, ethnicity, parity, postcode,
educational level, employment, and marital status)
were collected. Participants were asked open questions about previous sources of information regarding
alcohol use during pregnancy and their preferred
sources of information. Five-point Likert scales were
used to question women about their level of approval
for labelling and advertising (“strongly approve” to
“strongly disapprove”); the effectiveness of various
information strategies (“very effective” to “not at all
effective”); their agreement with/knowledge of recommendations about alcohol use during pregnancy
and its effects on the unborn child (“strongly agree”
to “strongly disagree”); and their agreement with
statements regarding the role of health professionals
(“strongly agree” to “strongly disagree”). The specific
questions can be found in the “Recall of information
about the effects of alcohol use” and “Support for
initiatives to provide information about the effects
of drinking alcohol during pregnancy” sections of
the Additional File 1: Alcohol and Pregnancy Questionnaire of Peadon et al. (8). Results of this survey
regarding women’s knowledge, attitudes, and alcohol
consumption during pregnancy have been published
previously (8, 11).

Ethics
The study protocol was approved by the Ethics
Committees of the Women’s and Children’s Health
Service, Perth, Western Australia, The University of
Sydney, and the Western Australian Aboriginal Health
Information and Ethics Committee.
Funding
Support for the study was received from the Health
Promotion Foundation of Western Australia (Healthway Starter Grant 16163) and the National Health and
Medical Research Council (Enabling Grant 402784,
Program Grant 353514, Centre of Research Excellence Grant 1110341, Project Grant TWT 1024474,
Research Fellowship CB 353625, Practitioner Fellowship EE 457084, Medical Research Futures Fund
Practitioner Fellowship EE 1135959, and Postgraduate
Scholarship EP 457230).
RESULTS
Respondent characteristics
Of the 1603 eligible women contacted, 1103
(68.8%) provided consent and completed the interview.
Characteristics of respondents have been reported
previously and were similar to the general Australian
population with some notable differences (8, 11): The
mean age of women in the survey was 32 years, and
700 (63.5% vs 57.8% in the Australian population)
(13) had given birth previously. Most participants
(63.2% vs. 61.2%) (13) were married or had a de facto
or life partner and were employed (63.6% vs. 67.9%)
(13). Participants were more likely to have been born
in Australia (79.4% vs. 70.4%) (13) and 21 (1.9% vs.
2.4%) (13) identified as Aboriginal or Torres Strait
Islander. A higher proportion of respondents (61.4%
vs. 46.6%) (14) had a post-school qualification (11).
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The most popular secondary sources (“other good
sources”) of information mentioned were doctors/
doctor’s office/AMS (23.8%), Internet (21.9%), health
clinics/hospitals (21.7%), and books/magazines
(18.4%) (Table 2). Fewer than 10% mentioned prenatal/antenatal classes, newspapers, and other media;
while fewer than 5% mentioned school, friends/
family, journals, billboards/posters, alcohol bottle
labels/vendors, libraries, or other sources as either
their preferred or secondary sources of information
(Table 2).
Women who had given birth previously, compared
to those who had not, were more likely to prefer health
professional platforms such as antenatal classes (OR:
2.1, 95% CI: 1.35 to 3.41, P = 0.001) and hospitals
and clinics (OR: 1.5, 95% CI: 1.11 to 1.95, P = 0.008)
as their sources of information about alcohol use during pregnancy. Nulliparous women (OR: 2.2, 95%
CI: 1.68 to 2.85, P < 0.001) and women who were
born in Australia (OR: 1.5, 95% CI: 1.07 to 2.11, P =
0.022) were more likely to prefer the Internet. These
associations were similar after adjustment for age
(data not shown).

Recall of sources of information about the effects
of alcohol use
Over half of the respondents (52.9%) recalled
having seen information about alcohol consumption
during pregnancy and its effects on the fetus. Brochures
(30.5%) and traditional media, such as newspaper/
magazine articles (25.5%) and television (18.5%), were
the most common sources of information (Table 1).
These were followed by health professionals (15.8%),
books (14.2%), and schools/special classes (10.1%),
with the remaining sources recalled by fewer than
10% (Table 1).
Preferred sources of information
All participants were asked the open-ended questions:
“What for you would be the best source of information
about the effects of drinking alcohol during pregnancy
on the unborn child?” and “Are there any other good
sources for you to find this information?” (for secondary sources of information). Most of the participants
(47.1%) mentioned that the “best” source of information was the doctor/doctor’s office/Aboriginal Medical
Service (AMS). The second-most preferred source of
information was television advertisements (12.3%).

TABLE 1. Sources of information recalled by women on the effects of alcohol use during pregnancy on the
unborn child (n = 584)
n

%*

Brochure/pamphlet

178

30.5

Media programs/articles in newspapers/magazines

149

25.5

Television advertising

108

18.5

Doctor/health professional

92

15.8

Source of information used

Books

83

14.2

School/special classes

59

10.1

Personal experience/word of mouth

50

8.6

Infant care groups/classes

31

5.3

Magazine advertising

30

5.1

Poster

30

5.1

Other

78

13.4

Don’t know

17

2.9

Participants could nominate more than one source.

*
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TABLE 2. Preferred sources of information on the effects of alcohol use during pregnancy on the unborn
child (n = 1103)
Source

Best source
n (%)

Other (secondary) good sources
n (%)*

Doctor/doctor’s office/AMS†

519 (47.1)

262 (23.8)

Television advertisements

136 (12.3)

180 (16.3)

Flyers and pamphlets

96 (8.7)

153 (13.9)

Internet sources

79 (7.2)

242 (21.9)

Television programs

65 (5.9)

70 (6.3)

Health clinic/hospital

59 (5.3)

239 (21.7)

Books/magazines

52 (4.7)

203 (18.4)

Prenatal/antenatal classes

20 (1.8)

92 (8.3)

Newspapers

15 (1.4)

73 (6.6)

School

11 (1.0)

27 (2.4)

Through friends and family

9 (0.8)

38 (3.4)

Public health organizations/programs

6 (0.5)

43 (3.9)

Other media sources

6 (0.5)

72 (6.5)

Journals

4 (0.3)

3 (0.3)

Alcohol bottles/alcohol vendors

3 (0.3)

17 (1.5)

Posters/billboards

3 (0.3)

34 (3.1)

Pharmacy/chemist

2 (0.2)

38 (3.4)

Library

1 (0.1)

31 (2.8)

Other

14 (1.3)

65 (2.9)

Don’t know

3 (0.3)

60 (5.4)

Participants could nominate more than one source.
Aboriginal Medical Service.

*

†

12 (P < 0.001; Table 3). Recall of information on
alcohol consumption during pregnancy was associated with knowledge that alcohol consumption during
pregnancy can: cause FASD (P < 0.001) and growth
problems (P < 0.001); lead to lifelong disabilities
in a child (P < 0.001); and affect the unborn child
(P = 0.009; Table 3). These associations were similar
after adjusting for previous births and educational
attainment (data not shown). Women’s attitudes towards
alcohol consumption during pregnancy, their current
alcohol consumption, and their past and intended alcohol
consumption during pregnancy were not a ssociated
with recall of information (data not shown).

Predictors of recall of information and sources
of information
Women who had previously given birth were more
likely than nulliparous women to recall having seen
information regarding alcohol consumption during
pregnancy and its effects on the fetus (P = 0.021;
Table 3). They were also more likely to recall receiving the information from a health professional than
nulliparous women (OR 2.5, 95% CI 1.43 to 4.37,
P = 0.001). Women with a bachelor’s degree or higher
qualification were more likely to recall having seen
information regarding alcohol consumption during
pregnancy than women who did not complete year
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TABLE 3. Predictors of recall of having seen information regarding alcohol consumption during pregnancy
(n = 1103)
Participants’ characteristics

Recalled having seen information regarding
alcohol consumption during pregnancy
OR (95% CI)

Birth history
Nulliparous women
Previously given birth

(Reference)
1.3 (1.04 to 1.71)*

Women who agree that drinking alcohol during pregnancy can
affect the unborn child

1.9 (1.17 to 2.97)**

Women who know that alcohol consumption during pregnancy
can cause growth problems

2.0 (1.50 to 2.76)***

Women who agree that drinking alcohol during pregnancy can
lead to lifelong disabilities in a child

2.3 (1.66 to 3.22)***

Educational level
Less than year 12
Completed year 12
Post-school qualification below bachelor’s degree
Bachelor’s degree or higher

(Reference)
1.4 (0.94 to 2.05)
1.7 (1.18 to 2.44)**
2.9 (1.97 to 4.28)***

Women who know that alcohol consumption during pregnancy
can cause FASD

3.6 (2.6 to 5.06)***

*
P < 0.05, **P < 0.01, ***P < 0.001.
FASD, fetal alcohol spectrum disorder.

to doctors and health professionals so they can inform
their patients (98.2% effective or very effective) and
the use of posters and brochures in waiting rooms
(97.9% effective or very effective) and pharmacies
(91.9% effective or very effective). Strong support
was also given to television advertisements (94.4%)
and school education programs (92.4%), followed by
advertisements in newspapers, magazines (88.7%),
radio (83.6%), and public transport (72.7%) (Table 4).

Support for initiatives to inform women about the
effects of alcohol consumption during pregnancy
When participants were asked to rate their approval
of various public information strategies to warn women
about the effects of alcohol use during pregnancy, the
majority approved all four strategies. The strongest
approval was for government-sponsored awareness
campaigns (95.8% approved or strongly approved),
followed by messages on alcohol advertising (90.8%
approved or strongly approved), and labels on alcohol products warning about the harms of consuming alcohol during pregnancy (86.4% approved or
strongly approved). There was also support for signs
in restaurants, bars, and clubs (68.2%).
Participants were asked to rate their opinion on the
effectiveness of various information strategies to warn
women about the effects of alcohol use during pregnancy
on a 5-point Likert scale (Table 4). There was strong
support for initiatives which involved health professionals and services, including providing information

The role of health professionals
Almost all participants (99.4%) agreed or strongly
agreed that information should be readily available to
women about the possible effects of alcohol use during
pregnancy on the unborn child; and that health
professionals should ask pregnant women about how
much and how often they drink alcohol (96.9%). Women
agreed or strongly agreed that health professionals
should advise women as to how many standard drinks
are safe to consume during pregnancy (96.9%); and
agreed or strongly agreed that health professionals
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TABLE 4. Respondents’ hypothesized effectiveness of initiatives to inform women about the effects of
alcohol use during pregnancy (n = 1103)
Strategy

“Effective” or
“Very effective”
n (%)

Sending information materials to doctors and health professionals so that
they can inform their patients

1083 (98.2)

Posters and brochures in waiting rooms and clinics

1080 (97.9)

Television advertisements

1041 (94.4)

School education programs

1019 (92.4)

Posters and brochures in pharmacies and chemists

1014 (91.9)

Inserts and advertisements in magazines and newspapers

978 (88.7)

Radio advertisements

922 (83.6)

A website with information about the subject

857 (77.7)

Advertisements on buses and bus shelters

802 (72.7)

should advise women who are pregnant or who are
thinking of becoming pregnant to give up
consuming alcohol (90.7%).

Most (89.4%) women in our national cohort
had consumed alcohol in the last 12 months (8).
Thirty-two percent intended to continue consuming if planning a pregnancy (either at their usual
or reduced level), and 23.7% intended to continue
consuming if they became pregnant (8). In this
cohort, their intent to consume alcohol during a
future pregnancy was associated with alcohol use
in a previous pregnancy, neutral/positive attitudes
toward alcohol use during pregnancy, and higher
and more frequent current alcohol use (8). In the
current cohort, the recalled and preferred sources
of information of this cohort were explored. Although the sources of information most-recalled
were brochures, traditional media, and television,
70.9% women rated their doctor/AMS as their
preferred source of information (i.e., “best” and
“other good source”). In particular, women who
had previously given birth were more likely to:
recall and retain information about alcohol use
during pregnancy; have received information from
a health professional/hospital/clinic; and indicate
a preference for antenatal classes and other health
professional platforms as sources of information
compared to nulliparous women, thus highlighting
pregnancy as an opportunity to ask, educate, and
support women about alcohol use.

DISCUSSION
In this national survey, half of the women surveyed recalled having seen information on alcohol
use during pregnancy most commonly in brochures,
traditional media, and television. Women indicated
their preference for health professionals/clinics as the
primary (“best”) source of information, and strongly
supported the role of health professionals in discussing
alcohol consumption during pregnancy. However, few
women recalled receiving specific information from
their health professional. Our results highlight the
importance of ongoing education to empower health
professionals to provide a clear and consistent message
to all women of childbearing age about use of alcohol
during pregnancy. Participants strongly supported
public health strategies to raise awareness, including
government-sponsored warnings about the effects of
alcohol use during pregnancy, warning messages in
alcohol advertising, and labelling on alcohol products,
although fewer than 5% mentioned these strategies
as a preferred source of information for themselves.
These results support public health campaigns about
use of alcohol during pregnancy.
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the NHMRC Centre of Research Excellence (FASD
Research Australia), the FASD Hub Australia online
resource (https://www.fasdhub.org.au/), and the Australian guide to the diagnosis of FASD (27). All provide
information for health professionals and women about
alcohol use during pregnancy.
Recall of information about alcohol use during
pregnancy was associated with the knowledge of potential harms of alcohol to the unborn child. However,
the knowledge of potential harms was not associated
with a negative attitude toward alcohol use or intent
to consume during a future pregnancy in our cohort
(11). This is consistent with the reviews of public
health campaigns that failed to show any decrease in
alcohol consumption despite improved knowledge (28,
29). Recently, the Australian government has invested
$25 million in FARE for a national awareness-raising
campaign about the potential harms of consuming
alcohol during both pregnancy and breastfeeding
(http://fare.org.au/vital-funds-for-protecting-womenand-children-from-alcohol-harm/). Any prevention
efforts must align awareness campaigns with evidencebased behavior-change strategies, such as motivational
interviewing (30) and counseling (31).Prevention and
support programs should ideally be nonjudgmental,
provide women with a sense of community, and have
multiple services at one location (e.g., medical, allied
health, social welfare services, and grocery and infant
supply stores) (32). To facilitate this, systems need
to be in place in the antenatal service environment to
enable and empower health professionals, for example,
electronic systems to prompt and guide them through
recommended screening processes and care pathways,
educational meetings to support care provision, local
opinion leaders, and academic detailing (24).
The study has both strengths and limitations. The
response rate was high for this telephone survey
(33) and the participants were representative of the
Australian population of women of childbearing age
(18–45 years), although with a higher level of education than the general population. However, the study
design did not address pregnant women and vulnerable
populations, including Indigenous women, teenagers
younger than 18 years, and women who did not speak
English. Electronic sampling of the telephone directory
(White Pages) may have led to under-representation

Our findings are in line with the studies from Australia, Russia, the United States and the Netherlands,
which showed that health professionals (including
midwives, obstetricians, gynaecologists, and nurses)
were among the most preferred and influential sources
of information for pregnant and nonpregnant women
of childbearing age in relation to alcohol use during
pregnancy (9, 15–17). This aligns with the opinions
of health professionals who feel that they should
provide advice on alcohol use during pregnancy,
although screening, providing correct advice, and
interventions (where indicated) are often inadequate
(18–21). Only 16% of women surveyed recalled receiving information from a health professional. This
is not surprising as health professionals at the time of
the survey (2006) had low levels of knowledge and
less than half routinely asked women about alcohol
consumption during pregnancy, using a standardized
screening tool (22, 23). Even when health professionals
had knowledge, they were reluctant to discuss alcohol
use during pregnancy due to fears of frightening or
stigmatizing women, lack of confidence, and poor
knowledge of resources available to assist women
and their families (22–24).
Given the preference of Australian women for
health professionals to provide the advice on alcohol
use during pregnancy, these barriers need to be overcome. Educational resources for health professionals
developed for the Alcohol and pregnancy project were
effective in improving knowledge, attitudes, and practice
in relation to fetal alcohol syndrome and provision of
advice on alcohol use during pregnancy (21), showing
the potential of education to change clinical practice.
As a direct result of previously unpublished data
from the current survey, the Foundation for Alcohol
Research and Education (FARE) launched its Women
want to know campaign in 2014 to provide practical
educational resources for health professionals (http://
fare.org.au/women-want-to-know/) (25). FARE also
developed the Pregnant pause campaign to encourage
partners of pregnant women to abstain from alcohol
during pregnancy (http://www.pregnantpause.com.au/
about/). Subsequent Australian government-funded
initiatives and research included the development of
the following: an intervention to improve antenatal
care addressing alcohol use during pregnancy (26);
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