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INTRODUCTION 

Alcohol consumption, smoking cigarettes, as well as 
exposure to drugs and other toxic substances during preg-
nancy is becoming a significant public health problem 
around the world. Data from the field literature indicate 
that during pregnancy, up to 30% of all women smoke ciga-
rettes, 15% regularly drink alcohol, 3-10% use cannabis, 
and 0.5-3% use cocaine. The most popular stimulants in this 
period are alcohol and cocaine, still, it is the alcohol which 
leads to birth defects among the cases most commonly found 
[1]. It is estimated that, globally, approximately 10% of all 
pregnant women drink alcohol and the highest percentage 
are those living in Europe (25%) [2]. According to WHO, 
the number of women in their reproductive age consuming 
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excessive amounts of alcohol is increasing around the world 
[3]. It is estimated that around 44-65% of all pregnancies are 
unplanned which involves a high risk of accidental embryos 
exposure to alcohol [4]. It needs to be stressed that fetus 
exposure to alcohol may lead to miscarriage, stillbirth, 
prematurity, low birth weight, IUGR (intrauterine growth 
restriction), as well as numerous congenital defects. Another 
important disorder with serious health and social conse-
quences is fetal alcohol syndrome (FAS), characterized by 
impaired neurological and psychomotor development. It is 
estimated that 1 in 13 alcohol-exposed fetuses will develop 
FAS symptoms at birth [5]. Data show that treating patients 
with FAS costs national healthcare systems over $20,000  
a day [6]. Consuming alcohol while breastfeeding may also 
trigger behavioral disorders, agitation, sleep disorders and 
delays in cognitive development in infants [5].
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The effects of toxic substances depend on the age of the 
fetus. Some cause congenital defects acting throughout the 
whole period of pregnancy, others have adverse effects at 
specific stages of the child’s development. Most organs and 
systems of the fetus are formed during the first 10 weeks 
of its life. Toxic substances such as alcohol taken proceed-
ing the twentieth day of pregnancy work according to “all 
or nothing” principle – they can either lead to miscarriage 
or have no harmful effect at all. In later periods, their tera-
togenic effects become apparent - they disturb the proper 
growth and functioning of the fetal organs and induce con-
genital defects. It is assumed that the effects of consuming 
such substances following the tenth week of pregnancy may 
result in miscarriage, nervous system development disorder, 
intrauterine fetal growth restriction and premature birth [1]. 
According to Dathe et al. [7], no substances that may be 
teratogenic if taken by the child’s father during conception 
have been identified so far. However, it should be noted that 
there is very little data found among available literature on 
that issue compared to information given about  mothers.

In order to inform about toxic effects of substances 
during pregnancy, special pictograms have been developed, 
warning against taking a given product, smoking cigarettes 
and drinking alcohol. The aim of this study was to assess 
the knowledge of signs warning about alcohol toxicity for 
pregnant women and the fetus (Figure 1) among students of 
medical universities in Poland, even though this sign is not 
approved by the FDA and WHO. The knowledge of other 
signs informing about the risk of substance toxicity among 
Polish youth has been assessed so far in other works [8].

Figure 1. Sign recommending against alcohol consumption by 
pregnant women

MATERIAL AND METHODS

In order to determine conscious understanding of the 
signs prohibiting/ warning against alcohol consumption 
during pregnancy, an author’s questionnaire was used, to 
be completed by first-year students of medicine, dentistry, 
obstetrics, nursing, electroradiology, dietetics and other fac-
ulties at the Medical University of Lublin, and at universities 
in Bialystok, Gdansk, Torun and Cracow. Due to a large 
number of incorrectly filled in questionnaires, only 1,123 
were selected for the final analysis. The study assumed a 5% 
risk of error, hence, differences were considered statistically 
significant at p<0.05. Among the respondents, 66.87% were 
women and 33.13% were men. Their ages ranged from 16 
to 30, with the median age 19. A majority (716, i.e. 63.76%) 
were students of medical faculties. The respondents most 

often indicated cities with over 40,000 inhabitants as their 
place of upbringing and their place of residence. Most of the 
surveyed came from families, both parents of which had a 
background of higher education. Out of those who returned 
the questionnaire, 97.06% declared that they were financially 
supported by their parents. The financial status of the family 
was most often (69.63%) described as an average. Within 
the target group, 88.69% came from families where both 
parents were present.

RESULTS

Out of 1,123 participants, 1,038 students (92%), correctly 
recognized the sign (Table 1). The survey also revealed that 
over 45% of the respondents confirmed previous contact 
with the sign (Table 2), while over 53% claimed that they 
had previous knowledge of the sign’s meaning (Table 3). 
Moreover, about 45% of the respondents pointed to Poland 
as the place of their first encounter with the sign. The period 
in which the respondents first came across the warning was 
up to 1 year or 2 years prior to date of the survey. Among 
the most common answers (9.17%, i.e. 103 people) were 
those that stated that the respondents had seen that symbol 
for the first time on a beer packaging.
Table 1. Correct recognition of the sign

n %

Contraceptives or abortifacients 0 0.00

No alcohol consumption during 
pregnancy 1038 92.43

No smoking during pregnancy 3 0.27

Prohibition to enter marked areas  
for pregnant women 1 0.09

Prohibition on the use of the marked 
product during pregnancy 79 7.03

Prohibition on the labeled product use 
while breastfeeding 1 0.09

No data 1 0.09

∑ 1123 100.00

Table 2. Previous contact with the sign
n %

Yes 510 45.41

Rather not 280 24.93

No 331 29.47

No data 2 0.18

∑ 1123 100.00

Table 3. Previous knowledge of the sign
n %

Known 605 53.87

Unknown 78 6.95

Unknown, but I acquired it from the 
statement 435 38.74

No data 5 0.45

∑ 1123 100.00

DISCUSSION

Due to high prevalence of stimulants use among young 
people, it is necessary to label products that are harmful 
for consumption or contact, especially when addressed to 
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women who are pregnant. Pictograms placed on the packag-
ing of products that are potentially toxic to pregnant women 
and the fetus are particularly useful in this respect. Due to 
their simplicity and clarity of the message, the signs are 
widely used in many countries.

The examined group consisted of first-year medical 
students, i.e. those without deeper medical education. Most 
of the respondents correctly recognized the warning sign. 
The graphic form of the sign undoubtedly contributed to its 
correct interpretation, but a large group of the respondents 
admitted that they had gained its meaning from the descrip-
tion given to previous questions. In the work by Towarek 
[8] on the knowledge of systems informing about the risk 
of substance toxicity, it was shown that  the knowledge of 
young people in Poland in this area may be insufficient.

Warning labels are a special type of health notifica-
tion, often placed on the packaging of alcoholic beverages. 
Their task is to inform general public about health hazards 
associated with alcohol consumption, including those with 
pregnancy. WHO recommends that such warnings should 
be widely used around the world. However, it is important 
to distinguish consumer information from health warnings. 
The former is usually placed on the packaging of food and 
beverage products, and can include information on nutri-
tional values, ingredients, sell-by dates and alcohol content 
that enables consumers to compare products while making 
appropriate choice. The European Economic Community first 
issued a directive on the labeling of food products in 1978, 
and in 2000, following a detailed directive of the European 
Parliament, the legislation of individual European Union 
Member States regarding food labeling was unified [9]. 

Health warnings are a mandatory type of marking. Their 
purpose is to inform about health hazards related to the use 
of potentially toxic products. Such warnings were introduced 
on alcohol packaging after the campaign of similar messages 
placed on tobacco products proved successful [10]. Most 
often, it is also required to place warning slogans on such 
labels under a “WARNING” statement. When used consis-
tently, alcohol warning labels are believed to increase health 
awareness among the population and contribute to reducing 
alcohol consumption [11].

The effectiveness of the sign depends on the level of its 
perception and the ability to follow its meaning by reading, 
understanding and remembering it. That can be achieved 
by  font size and type, border, color and contrast, as well as 
supportive illustrations. It has been shown that signs with 
a wide border attract the attention of recipients to a greater 
extent than those with a marked thin line or without it. The 
color of the text and the background also contribute to better 
noticeability of the sign [12,13]. Another element that influ-
ences effectiveness of the sign is its content. Such a warning 
should be understandable, uncomplicated and the target 
behavior of the recipient should be clear and easy to perform 
[13]. It has been shown that signs containing illustrations 
tend to be more effective than those incorporating only text 
[12,13]. Research has demonstrated that the effectiveness 
of warning labels is determined by such elements as: red 
color signaling a threat, a frame or white space, location on 
the packaging, as well as the presence of meaningful text 
accompanying the pictogram [14].

According to research in France [15], the visibility  
of graphic symbols on alcoholic beverage packaging is too 
low, so they may not be effective in warning about the sub-
stance toxicity. Unfortunately, most graphic markings on 
alcoholic beverages are too inconspicuous (average size  
0.4 cm) and are placed on the back of the packaging. It 
seems that increasing the size of pictograms and adding 
contrast or color may trigger increased consumer attention 
[16]. Indirect impact of warning labels on alcohol consump-
tion may include influencing one’s beliefs about alcohol 
harmfulness, mechanisms and intentions to change behavior, 
emotional reactions related to labels and social climate 
around alcohol-related issues [17].

A study, also conducted in France (a telephone survey 
performed on a group of over 3,600 pregnant and post-
partum mothers), on the knowledge of the risk of alcohol 
abuse during pregnancy and perception of warning labels on 
alcoholic products packaging revealed that warning labels 
were noticed by 66% of all women, and, notably, 77%  
of all women who consumed alcohol before pregnancy. 
Within the group of women who paid attention to the labels, 
almost 99% believed that the signs rather suggested absti-
nence. Moreover, almost 41% of the respondents believed 
that wine and beer were supposed to be less harmful than 
high alcoholic drinks. Almost 9% of the women thought that 
drinking beer while breastfeeding was approved without any 
harmful consequences [15].

There are many reports in the field literature on protec-
tive factors against alcohol abuse, as well as risk factors for 
alcohol consumption during pregnancy. Knowledge about 
these can be used to identify groups of pregnant women who 
require additional interventions or screening tests. It has 
been demonstrated that both age and education are factors 
that influence health behaviors related to alcohol consump-
tion, but they vary depending on subpopulation and country 
of origin [18,19]. A study conducted in Australia showed 
that older age and a higher level of education gained were 
associated with greater risk of alcohol use during pregnancy 
[20]. In a Canadian study it was observed that younger age 
and records of mental illness stated in interviews resulted 
in more frequent alcohol consumption by pregnant women 
[19]. It is believed that women do not refrain from drinking 
alcohol consumption during pregnancy for reasons such as 
violence, alcohol addiction before pregnancy or inadequate 
perinatal care [5]. Advertisements of alcoholic products 
aimed at women, presenting alcohol as a source of fun, 
pleasure or just a way to combat stress, increase sexual 
attractiveness or strengthen social bonds may also be con-
sidered as possible causes that result in increased number  
of women abusing alcohol [21]. Further research on this 
topic is undoubtedly needed to be carried out.

The presented study had some limitations. It needs 
to be mentioned that there was a large number of incor-
rectly completed questionnaires which ultimately reduced 
the final amount of useful data. Additionally, the survey 
was conducted on a group of medical university students. 
Such individuals have much broader knowledge of health 
issues than their peers from other faculties. This could also 
have affected the final analysis of the study. Nevertheless,  
the information obtained from multicenter study comprising 
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a group of 1,123 respondents allows, in the authors’ opinion, 
is adequate for determining knowledge of the pictogram’s 
meaning in a representative way.

CONCLUSIONS

Pictograms can be a useful tool in health education. 
Adding a graphic form to the sign prohibiting/warning 
against the use of alcohol allows for its correct interpreta-
tion. There is a further need to educate young people, among 
whom there is still a high percentage of unintended pregnan-
cies, in the knowledge of factors toxic to pregnant women 
and the fetus. Thus, substances harmful to pregnant women 
should be provided with clear and legible warning labels.
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