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Abstract

Fetal alcohol syndrome is regarded as a spectrum. Fetal alcohol spectrum disorder (FASD) might be surprisingly common, 
especially in vulnerable populations. Mental health problems, substance abuse, inappropriate sexual behavior, school 
and legal problems and unemployment might cooccur with FASD. Treatment of comorbidities might be helpful, 
however effects of stimulants in FASD are controversial. Women who drink during pregnancy might suffer from 
nutritional deficiencies, therefore try of compensation might be helpful for both mother and child. Moreover, nutrient of 
children with FASD might play an important role as a potential supportive therapy. In addition, physical exercise therapy 
might be beneficial for both mother and children because of neurogenesis induction potential. There is no established 
therapy for FASD, therefore further studies should focus on formulating one. (JNNN 2020;9(3):119–122)
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Streszczenie

Alkoholowy Zespół Płodowy jest uważany za spektrum. Spektrum Płodowych Zaburzeń Alkoholowych (FASD) 
może występować zaskakująco często, szczególnie w narażonych na to populacjach. Problemy ze zdrowiem psychicznym, 
nadużywanie substancji psychoaktywnych, niewłaściwe zachowania seksualne, problemy w szkole i z prawem oraz 
z odnalezieniem siebie na rynku pracy mogą współistnieć z FASD. Leczenie chorób współistniejących może być 
pomocne, jednak efektywność stymulantów w FASD jest kontrowersyjna. Kobiety pijące w czasie ciąży mogą cierpieć 
na niedobory żywieniowe, dlatego próba ich kompensacji może być pomocna zarówno dla matki, jak i dziecka. Ponadto, 
suplementy diety stosowane wśród dzieci z FASD mogą odgrywać ważną rolę jako potencjalne leczenie wspomagające. 
Co więcej, terapia oparta o wysiłek fizyczny może być korzystna zarówno dla matki, jak i dziecka, ze względu na możliwość 
indukcji neurogenezy. Nie ma sprecyzowanej terapii FASD, dlatego dalsze badania powinny koncentrować się na jej 
ustaleniu. (PNN 2020;9(3):119–122)
Słowa kluczowe: spożywanie alkoholu, patologia rozwoju mózgu, FAS, ciąża

Introduction

Alcohol consumption can harm not only the 
drinker, but also others [1]. A standard example of this 
harm to others is the negative consequences of alcohol 
consumption during pregnancy. Alcohol is a teratogen 
that can easily cross the placenta, causing damage to the 
brain and other organs of the developing children in 
the womb. It was found that alcohol consumption during 
pregnancy is a risk factor for various adverse pregnancy 
outcomes [2–6]. Health effects of prenatal exposure to 
ethyl alcohol have been considered under the general 

concept of fetal alcohol spectrum disorder (FASD), 
which consist of 4 diagnostic units, fetal alcohol syndrome 
(FAS), partial FAS, alcohol-related neurodevelopmental 
disorder, and depending on the diagnostic guideline, 
alcohol-related birth defect. Alcohol can affect any organ 
or developing fetus, and as such, patients with FASD 
can suffer from wide range of comorbidities. Prenatal 
exposure to alcohol has long-term consequences, which 
care is expensive. Cost of living for a person with FASD 
in North America is estimated at over $ 1 million [7].

Prenatal alcohol exposure is defined as at least one 
of the following: (1) six or more drinks per week for 
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two or more weeks during pregnancy; (2) three or more 
drinks on occasion two or more times during pregnancy; 
(3) social or legal problems related to alcohol during 
pregnancy; (4) intoxication during pregnancy documented 
by biochemical analysis of specimens; (5) presence of 
biomarkers for alcohol exposure during pregnancy 
(fatty acid ethyl esters, phosphatidylethanol and ethyl 
glucuronide in maternal hair, nails, urine or blood, or 
in the placenta or meconium); (6) increased prenatal risk 
associated with alcohol consumption during pregnancy, 
examined using screening tool [8].

The aim of the study is to present the pathophysiology, 
occurrence, supportive therapies in FASD and also impact 
of FASD in adolescent.

Pathophysiology

Based on animal models, alcohol exposure to seventh 
gestational day (GD) was particularly harmful to the 
medial forebrain areas [9]. Exposure on ethanol during 
eight GD 8 effected in a disproportionate reduction in 
volume in the olfactory bulbs, hippocampus and 
cerebellum, and relative sparing of the pituitary and 
septum [10]. Exposure to ethanol during ninth GD caused 
a reduce of cerebellar volume, increase of ventricles, and 
disturbance of cerebral cortex, hippocampus and right 
striatum shapes [10]. In contrast, offspring exposed to 
alcohol at tenth GD showed increase in ventricles size 
and a disproportionate reduction in cortical volume 
[11]. Studies have indicated repetitively relationships 
between face measurements and brain structure in FASD 
[11]. Shorter palpebral fissures is related to reduction 
in the volume of the bilateral ventral diencephalon, 
lower size of anterior corpus callosum and a higher size 
of lower frontal cortex. The smoothness of the philtrum 
is related to decrease of size of thalamus and left pallidum. 
Children with greater facial dysmorphism noted 
significant disturbance in cerebral cortex growth.

Occurrence

The incidence of FASD in the populations of younger 
school-aged children can be as high as 20–50 cases per 
1000 children [12]. Approximate incidence in the general 
population has been roughly estimated at about 1–2 
cases per 1000 people for FAS [13] and about 9–10 
cases per 1000 people for FASD [14]. Incidence of FASD 
could be at least ten times higher than the prevalence 
of FAS [15,16]. Alcohol related neurodevelopmental 
disorder is the broadest category; it is estimated that for 
each case of FAS there are three to four cases of alcohol-
related neurodevelopmental disorders [17]. Two studies 

have shown that the incidence of FASD is 23–47 cases 
per 1000 people and 40 cases per 1000 people in Europe 
[18,19]. In some subpopulations, the incidence of FASD 
is much higher than in the general population. In 
particular groups, such as children in care facilities 
(orphanages, foster families and childcare systems), the 
incidence of FASD presumably might be higher than 
in the rest of population [20]. Occurrence of FAS in 
children with special needs range in orphanage was 
ranged from 427 to 680 cases per 1000 people in Russia 
[21]. Alcohol consumption during pregnancy should 
be considered a global public health problem, because 
harmful effects of alcohol on the developing fetus 
illustrates many cases of disability that can be prevented 
[22].

Impact of FASD in Adolescent

FASD could be related to numerous brain structure 
and functioning malformations. In consequence, FASD 
could be related to disturbance in patients daily life 
functioning. Numerous comorbidities including mental 
health problems, substance abuse, inappropriate sexual 
behavior, school and legal problems and unemployment 
are reported [22].

Supportive Therapies

There is no treatment dedicated to FASD [23]. 
Conclusions from the recent study from Spain are that 
dog assisted therapy is promising supportive care for 
children and adolescents with FASD [24]. It was shown 
that from 50 percent to over 90 percent of patients with 
FASD meet diagnostic criteria for attention deficit/
hyperactivity disorder (ADHD) [25,26]. The similarity 
between FASD cognitive and behavioral traits and other 
disease entities provides an opportunity to focus on 
symptom treatment, and daily life functioning 
improvement despite of the fact of not established 
treatment for FASD as an entity. One approach would 
be to treat people with FASD with drugs such as 
stimulants that have been successful in treating ADHD. 
Nevertheless, results of stimulant therapy in clinical 
studies of FASD are ambiguous. Treatment with 
stimulants may reduce hyperactivity, with little evidence 
of a beneficial effect on attention [27]. Other studies 
have reported variable effects [28] or even worse results 
[29] in FASD.

Some studies suggest that women who consume 
alcohol during pregnancy have nutritional deficiencies 
in comparison to control group. May and colleagues 
[30] examined the nutritional status of a group of South 
African mothers who gave birth to children with FASD, 
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compared with a group of mothers who gave birth to 
children without FASD. Deficiency in vitamins A, B6, 
choline, C, D and E; calcium, iron and zinc; and omega-3 
fatty acids occurred more often in mothers of children 
with FASD. Potentially, it may contribute to abnormal 
fetal development [31] and further negative effects of 
ethanol on the developing embryo and fetus.

Nutritional status can also affect cognitive development 
throughout childhood [32]. Recent studies have focused 
on nutrient intake by children with FASD. Many children 
with FASD do not consume recommended daily omega-3 
fatty acids and vitamin D [33,34].

Wheel accessibility significantly alleviates spatial 
learning and memory impairment in adult rats exposed 
to ethanol during development [35,36]. In addition, these 
post-exercise cognitive improvements are associated with 
physical exercise induced improvements in BDNF and 
hippocampal neurogenesis in adults who are both affected 
by developmental exposure to alcohol [37].

Conclusions

Fetal alcohol syndrome is regarded as a spectrum. 
FASD is relatively common, especially in vulnerable 
populations. Mental health problems, substance abuse, 
inappropriate sexual behavior, school and legal problems 
and unemployment might co-occur with FASD. There 
is no established therapy for FASD, therefore further 
studies should focus on formulating one.

Implications for Nursing Practice

FASD might be surprisingly common disorder. It is 
co-occurring with disturbances such as psychiatric 
disorders, addictions, inappropriate sexual behavior, 
decreased school performance and then problems finding 
their place on the labor market. There is no treatment 
dedicated to FASD. Treatment of comorbidities might 
be helpful, however effects of stimulants in FASD are 
controversial. Women who drink during pregnancy 
might suffer from nutritional deficiencies, therefore try 
of compensation might be helpful for both mother and 
child. Moreover, diet supplementation of children with 
FASD might play an important role as a potential 
supportive therapy. In addition, physical exercise therapy 
might be beneficial for both mother and children because 
of neurogenesis induction potential.
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