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Abstract

Objectives: to investigate the prevalence of alcohol consumption during pregnancy and

its sociodemographic, reproductive and newborn-related factors.

Methods: a cross-sectional and exploratory study carried out on a sample of post-partum

women, recruited daily over six months. Sociodemographic and reproductive information

about the women and data concerning the newborns were collected. T-ACE questionnaire

was used to identify the pattern of alcohol consumption by the women. They were divided into

two groups: alcohol consumers (T-ACE score ≥2) and non-alcohol consumers. Comparisons

between the two groups were made using the unpaired t test, chi-square test or Fisher's exact

test according to the type of variable analyzed. The significance level was set at 5%.

Results: out of 925 women, 818 (88.4%) agreed to participate. Among them, 60 (7.3%)

were T-ACE positive, i.e. identified as alcohol consumers. Regarding the sociodemographic

information, alcohol consumption was more frequent among women who did not have a

steady partner (p=0.010). No reproductive variable presented a significant difference

between the groups. A lower weight was observed among children of T-ACE positive mothers

(3,045g±71.0 vs 3,192g±19.2; p=0.040).

Conclusions: identifying and characterizing women who are more susceptible to alcohol

consumption during pregnancy can contribute to developing more effective public health

intervention strategies.
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Introduction

Alcohol abuse is considered a public health problem

because, among other reasons, alcohol is a common

and potent teratogenic agent.1,2 It causes hemody-

namic changes in pregnant women who compromise

placental blood flow and circulates freely through all

the body's fluid compartments, including vascula-

ture, interstitial and intracellular fluids.3 Thus, the

alcohol concentration is the same in a pregnant

woman as in the conceptus, causing the amniotic

fluid to remain impregnated with unmodified alcohol

(ethanol) and acetaldehyde.4

Alcohol that crosses the placental barrier greatly

impairs the conceptus, which has a slower metabo-

lism and detoxification mechanisms than that of an

adult individual.4,2 The brain is the most susceptible

organ to the effects of prenatal exposure to alcohol

as every trimester of pregnancy is critical for its

development. Alcohol acts in different ways,

depending on the type of brain cell and embryofetal

development stage, which can lead to structural and

functional changes: cell death, impaired new cell

formation, changes in cell migration, production of

neurotransmitters and synapse formation.2,5

In 1973, a specific phenotype was identified and

defined in children born to female alcoholics, called

"fetal alcohol syndrome" (FAS). This is an irre-

versible condition characterized by typical craniofa-

cial anomalies, intra and extrauterine growth restric-

tion, central nervous system dysfunction (including

neurological abnormalities, behavioral changes,

neuropsychomotor developmental delay and intel-

lectual disability) and various associated malforma-

tions, mainly cardiac, ocular, kidney and spinal.6

The term "fetal alcohol spectrum disorders"

(FASD) was later proposed and refers to the pheno-

type described in a group of children exposed to

intrauterine alcohol but who do not have a complete

clinical condition of FAS, although they usually

experience neurobehavioral alterations.7,8

Individuals with FASD have intellectual deficits, as

well as an average intelligence quotient in the

borderline range, deficiencies in different compo-

nents of executive function and attention, deficien-

cies in information processing and numerical

processing, deficiencies in spatial reasoning, visual

memory, language and motor functions.5,7

The US Centers for Disease Control and

Prevention reports a prevalence of FAS between 0.2

and 1.5 per 1,000 live births, solidifying its position

as one of the leading preventable causes of intellec-

tual disability.9 In the general infant population, the

prevalence of FAS is estimated at 0.2 to 7 per 1,000,

while FASD is much more common, with an esti-

mated prevalence of 20 to 50 per 1,000.8 A study

conducted in the city of São Paulo estimated a preva-

lence of FAS and FASD at 1.52 per 1,000 and 38.69

per 1,000 newborns, respectively.10

There is no consensus on the safe amount of

alcohol that could be ingested during pregnancy.

However, low levels of prenatal exposure may nega-

tively affect embryofetal development.11

Considering this, the recommendation of national

health services in various countries is for women to

abstain completely from using alcohol throughout

their pregnancy.11 In Brazil, the Ministry of Health

proposes health professionals to advise pregnant

women about the risks associated to alcohol use and

recommends particular abstention in the first three

months of pregnancy.12

Research carried out in North America and

Europe shows that the frequency of alcohol use

during pregnancy varies between 8.5% and 47.3%,

and these rates are very dependent on the instrument

used to identify alcohol consumption and the period

of pregnancy that was investigated.11,13 In Brazil,

studies carried out using different methodologies

estimate the frequency of alcohol consumption

around to be approximately 10 to 40% of pregnant

women.14-19

T-ACE (Tolerance, Annoyed, Cut Down, and

Eye-opener) was the first validated alcohol

consumption screening questionnaire for use in

obstetrical and gynecological practices,20 and is

routinely used in various services proving to be effi-

cient in detecting pregnant women who consume

alcohol.1,21,22 A Brazilian Portuguese version of T-

ACE, translated and adapted from the original ques-

tionnaire of Sokol et al.,20 was validated by Fabbri

et al.22 in 2001..When compared to ICD-10 criteria

for alcohol abuse identification and alcohol depen-

dence syndrome, the Brazilian version of the T-ACE

questionnaire showed sensitivity and specificity

coefficients of 100% and 85.6% respectively, indi-

cating good performance as a screening tool for

problems related to alcohol consumption during

pregnancy.22

This study aimed to investigate the prevalence of

alcohol consumption during pregnancy among post-

partum women, using the Brazilian version of the T-

ACE questionnaire, and sociodemographic, repro-

ductive and newborn factors associated with alcohol

consumption during pregnancy.

Methods

The study was carried out in São Carlos, a city

Baptista FH et al.
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located in São Paulo State’s geographical centre in

Southeast Brazil. São Carlos has about 240,000

inhabitants (IBGE, http://www.cidades.ibge.gov.br)

and approximately 3,000 births per year (Brasil,

DATASUS, http://www.datasus.gov.br). In 2010, its

human development index was 0.805 and was

considered the 28th most developed city in the

country (Fundação SEADE, http://www.seade.

gov.br). In São Carlos, prenatal coverage is higher

than the average in the State of São Paulo: in 2014,

for example, 86.39% of pregnant women had seven

or more prenatal consultations, while in the State

76.69% of pregnant women reached this number

(Fundação SEADE, http://www.seade.gov.br). São

Carlos has only one maternity hospital called “Dona

Francisca Cintra Silva da Irmandade da Santa Casa

de Misericórdia”, which is the setting of this study.

This is a cross-sectional and exploratory study

carried out on a representative sample of post-

partum women in São Carlos recruited daily from

June 14 to December 14, 2015. The minimum

sample size was established as 788 participants,

considering: 95% confidence interval, 50% ratio, 3%

margin of error, with correction for finite population

(3,000 births per year). All post-partum women of

single gestation attended by the Unified Health

System (SUS), and whose children were born alive,

were considered eligible and were invited to partici-

pate in the study within 48 hours after delivery. An

unfavorable clinical condition in the perinatal

period, which resulted in the hospitalization of

women in ICU, was considered an exclusion crite-

rion. This research was previously approved by the

Human Research Ethics Committee of UFSCar

(process 1,071,649) and all the participants signed

an Informed Consent Form.

Data collection was performed using a pre-

defined questionnaire with sociodemographic infor-

mation of women (age, skin color, religion, marital

status, schooling, work and household income),

reproductive information of women (number of

pregnancies, live births and abortions, the number of

prenatal consultations, the type of delivery in the last

pregnancy, pre-pregnancy pathologies and patholo-

gies that occurred in the last pregnancy), as well as

clinical and anthropometric data of newborns (sex,

gestational age, weight and presence of a congenital

defect). Furthermore, the Brazilian version of the T-

ACE questionnaire was carried out.22

Regarding sociodemographic information, the

age of women was expressed in years. The color of

the skin was categorized according to the IBGE

(Brazilian Institute of Geography and Statistics)

considering the following options: white, black,

yellow, brown or indigenous. Concerning religion,

the following categories were considered: Catholic,

Evangelical, Spiritist, African matrix religion

(Candomblé, Umbanda, etc.) and others; the partici-

pants who affirmed that they did not profess any reli-

gion were considered agnostic and grouped with

those who claimed they were atheists. Marital status

was classified by "with" or "without" steady partner,

and the women's group "with steady partner"

included both married couples and those living

together. Schooling was defined as elementary

school, high school or college. In relation to work,

women were classified in two categories: working or

not outside the home. Household income (division

of the total family´s income by the number of people

in the household) was categorized as: up to ½

minimum wage per person, between ½ and 1

minimum wage per person or more than 1 minimum

wage (R$ 788.00 at the time of the study) per person.

Regarding reproductive information about the

women, the number of pregnancies was categorized

into: one pregnancy (primigravida), two to four

pregnancies (multiparous) or five or more pregnan-

cies (large multiparous). The number of living chil-

dren was ordered into: a single living child (the

newborn considered in this study), two to four chil-

dren and five or more children. The number of abor-

tions was classified as zero, one or two abortions and

more than three miscarriages (habitual abortion).

The number of prenatal visits was categorized into

fewer than six visits and six or more visits as this is

the minimum number of antenatal visits recom-

mended by the World Health Organization.12 The

type of delivery was classified as normal or cesarean

section. “Pre-pregnancy pathologies" and "patholo-

gies that occurred in the last gestation" were catego-

rized into: none, STD (syphilis, AIDS and HPV) or

several (heterogeneous group, which included

pathologies such as non-specific allergy, anemia,

nephrotic syndrome, hypertension, diabetes mellitus,

hypothyroidism, asthma, lupus, allergic rhinitis,

polycystic ovary syndrome, sinusitis, dengue, toxo-

plasmosis, pneumonia and cancer).

Concerning the data about newborns, gender was

categorized as female or male. The gestational age

was expressed in weeks and weight in grams.

The T-ACE questionnaire consists of four main

questions and each one of these questions is assigned

a score and the maximum value of the questionnaire

is equal to 5 (the first question is worth up to 2

points; from the second to the fourth questions, the

assessment is up to 1 point).22When answering the

questionnaire, whoever reaches a score of ≥ 2 is

considered a positive case, i.e., is identified as an
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alcohol consumer.20,22 The results were analyzed by

distinguishing two groups of participants according

to the T-ACE score: T-ACE negative (T-ACE score

<2) and T-ACE positive (T-ACE score ≥ 2).

Statistical analysis was performed using

GraphPad Prism, version 5.00 for Windows

(GraphPad Software, La Jolla California USA,

http://www.graphpad.com). The results of the

continuous quantitative variables were presented as

mean ± SEM (standard error of the mean), while the

results of the discrete quantitative variables and the

categorical variables were presented as simple and

percentage frequencies. The groups were compared

(negative T-ACE vs. positive T-ACE) and the statis-

tical significance of the differences in the distribu-

tion of the variables was determined by the unpaired

t-test, the chi-square test or Fisher's exact test,

according to the type of variable analyzed. The

significance level was set at 5%.

Results

In six months of daily collections, 925 post-partum

women were invited to participate in the survey and

818 (88.4%) agreed. From the participants, 60

(7.3%) were T-ACE positive, i.e., they were

considered as alcohol consumers during pregnancy.

Twenty-nine postpartum women (48.3%) were

positive with two points, making up the largest

group of participants identified as a "positive case",

21 women (35%) had a positive result with three

points, 9 (15%) with four points and 1 (1.7%) with

five points.

The group of postpartum women who had a

score lower than the cut-off point of the T-ACE

questionnaire and considered as a "negative case"

comprised 758 participants (92.7%); 94 women

(12.4%) reached a point in the questionnaire and 664

women (87.6%) did not score (T-ACE equal to zero).

The difference in the mean age of negative T-

ACE post-partum women (26.5 years ± 0.2431) and

positive T-ACE (25.8 years ± 0.8814), and their

distribution was not significant (p=0.481 and 0.101,

respectively). Data on sociodemographic

information are presented in Table 1, which shows

that alcohol consumption during pregnancy was

more frequent among women who did not have a

steady partner (p=0.010).

No reproductive variables presented statistically

significant differences between the groups, as can be

seen in Table 2.

The results regarding the information of the

newborns showed that the gender distribution was

not different in the two groups: newborn

male/female ratio of 1:1 in negative T-ACE mothers

and 1:1.6 in positive T-ACE post-partum women

(p=0.080). The mean gestational age of the infants

born to negative T-ACE women was 38.6 weeks ±

0.1, while in the offspring of positive T-ACE

women, it was 38.4 weeks ± 0.3 (p=0.532). There

was an average reduction of 147g in the weight of

newborns whose mothers consumed alcohol during

pregnancy. The mean weight among the offspring of

negative T-ACE mothers was 3,192g ± 19.2 and

among the offspring of positive T-ACE post-partum

women was 3,045g ± 71.0, and this difference was

significant (p=0.040). During the six months of data

collection, 21 newborns (2.6%), all of them children

of negative T-ACE mothers, presented birth defects

and three children had multiple malformations.

Discussion

The frequency of alcohol consumption during

pregnancy in the sample investigated was of 7.3%,

which is slightly lower than that found in other

national surveys in which the frequency of alcohol

consumption detected by the T-ACE ranged from

10% to 31.1 %.10,15-19,23

The Brazilian Ministry of Health recommends

that during prenatal sessions a good bond between

the mother and team of primary health care

professionals is established. This helps to identify

women with a propensity for alcohol abuse and

guide them on the consequences of alcohol

consumption during pregnancy.12 Considering the

high rate of coverage of prenatal consultations in the

city of São Carlos, it is probable that the pregnant

women in our study received guidance on the

importance of abstinence from alcoholic beverages

in the health services which they had their prenatal

care, thus contributing to a lower prevalence of

alcohol consumption in relation to others and

studies.

In addition, 107 invited post-partum women

refused to participate in our study, which represented

a frequency of non-consent of 11.6%. Refusals were

mainly attributed to fatigue, pain related to

postpartum and being occupied with mothering

activities, however, they may have also contributed

to a lower prevalence of alcohol consumption in the

investigated sample. There is a difficulty in

characterizing the intake of alcoholic beverages in

pregnancy, even using more careful ways of

detection  by omitting or denying information.21

Women fear the lack of confidentiality, the stigma of

the diagnosis of alcoholism, and even legal

repercussions such as loss of child custody.13 Many
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Table 1

Sociodemographic information of women and alcohol consumption during pregnancy in the negative T-ACE and

positive T-ACE groups.

Variables                                                        negative T-ACE                           positive T-ACE                            p

(n=758)                                        (n=60)   

n                   %                       n                       %

Age 0.101*

≤ 15 16 2.1 1 1.7

16-20 153 20.2 13 21.7

21-25 203 26.8 24 40.0

26-30 161 21.2 5 8.3

31-35 142 18.7 9 15.0

36-40 70 9.2 8 13.3

> 40 13 1.7 - -

Skin color 0.621*

White 324 42.7 21 35.0

Black 80 10.6 9 15.0

Mix 338 44.6 29 48.3

Yellow 9 1.2 1 1.7

Indigenous 7 0.9 - -

Religion 0.423*

Catholic 315 41.6 24 40.0

Evangelical 334 44.1 23 38.3

Spiritist 10 1.3 2 3.3

African matrix 4 0.5 - -

Atheist/agnostic 88 11.6 11 18.3

Others 7 0.9 - -

Marital status 0.010**

No steady partner 164 21.6 22 36.7

Have a steady partner 594 78.4 38 63.3

Schooling 0.631*

Elementary school 203 26.8 14 23.3

High school 500 66.0 43 71.7

Higher education 55 7.3 3 5.0

Work 0.685**

Do not work outside  home 428 56.5 36 60.0

Work outside  home 330 43.5 24 40.0

Household income 0.596**

Did not report 249 32.9 18 30.0

Up to ½ minimum wage 282 37.2 19 31.7

From ½ to 1 minimum wage 130 17.2 13 21.7

More than 1 minimum wage 97 12.8 10 16.7

* Fisher's exact test; ** Chi-square test.
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alcohol.21 Ethanol induces the formation of oxygen

free radicals, which damages cellular proteins and

lipids, increasing apoptosis and impairing

organogenesis. Alcohol affects the endogenous

antioxidant capacity, both by lowering glutathione

peroxidase levels and by generating free radicals,

such as CYP2E1 which oxidizes ethanol by

generating hydroxyethyl or superoxide which targets

the side chains of polyunsaturated fatty acids in

brain tissue. This peroxidative process can cause

damage during organogenesis and results in

dysfunction of the central nervous system.

Furthermore, alcohol causes rapid placental

vasoconstriction, due to oxidative stress, which

causes a decrease in nitric oxide, and due to

dysregulation of the balance of thromboxane

(vasoconstrictor) and prostacyclin (vasodilator),

still feel guilty and ashamed, and especially in those

situations where newborns have unfavorable

perinatal outcomes (malformed or premature

children), it can be considered that there is bias in

maternal memory and fewer women admit to

drinking while pregnant.22 All these aspects can

undersize the alcohol consumption statistics in

pregnancy and explain even the great variability in

prevalence that occurred in different studies using

the same screening tool.

This research identified two variables whose

results showed statistically significant differences

between women who used alcohol or not during

pregnancy: lower birth weight and no steady partner.

These results corroborate findings from previous

research.10,15

Restriction of fetal growth is a known effect of

Table 2

Reproductive information of women and alcohol use during pregnancy in negative T-ACE and positive T-ACE groups.

Variables                                                         negative T-ACE                           positive T-ACE                            p

(n=758)                                        (n=60)   

n                   %                       n                       %

Number of pregnancies 0.892*

1 268 35.4 23 38.3

2 - 4 440 58.1 33 55.0

5 or more 50 6.6 4 6.7

Number of live children 0.289*

1 301 39.7 27 45.0

2 - 4 431 56.9 33 55.0

5 or more 26 3.4 - -

Number of abortions 0.294*

nil 610 80.5 45 75.0

1 - 2 139 18.3 13 21.7

3 or more 9 1.2 2 3.3

Number of prenatal visits 0.613*

Less than 6 60 7.9 3 5.0

6 or more 698 92.1 57 95.0

Type of birth in the last pregnancy 0.402**

Cesarean section 488 64.4 35 58.3

Normal 270 35.6 25 41.7

Pre-pregnancy pathologies 0.778*

None 650 85.8 51 85.0

Several 102 13.8 8 13.3

STD 6 0.8 1 1.7

Pathologies that occurred in gestation 0.612*

None 444 58.6 33 55.0

Several 309 40.8 26 43.3

STD 5 0.7 1 1.7

* Fisher's exact test; ** Chi-square test; STD= sexually transmitted diseases.
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reducing the supply of oxygen and nutrients to the

fetus and collaborating to restrict its growth. Ethanol

may also inhibit the transport of cofactors critical for

fetal growth and development, such as biotin and

vitamin B6.2

The risk of infant births with low birth weight

(<2500g for the term newborn) or small for

gestational age increases linearly in mothers who

consume a daily dose of alcohol (about 10g absolute

alcohol) or more.24 A survey of 1,964 pregnant

women in a public maternity hospital in the city of

São Paulo found that the higher the alcohol

consumption, the lower the weight, the head

circumference and the length of newborns.10

In another study carried out with 150 post-

partum women from the city of Ribeirão Preto in the

State of São Paulo, there was a mean reduction of

109g in weight and 0.42cm in the cephalic perimeter

in children of mothers who consumed alcohol,

identified by T-ACE. Moreover, in the female

fetuses, the weight reduction was more significant

(186g), suggesting a possible greater susceptibility

related to the sex of the newborn.15 In our study, we

also observed a greater reduction in the weight of

newborn female children of positive T-ACE mothers

(average decrease of 151g) compared to newborn

males whose weight reduction averaged 99g. Future

research on the fetal effects of alcohol considering

the gender of the conceptus may contribute to a

better understanding of this specific aspect of

teratogenesis. A limitation of our study is the fact

that we did not investigate the use of tobacco, a habit

associated with the consumption of alcohol1,16,25,26

and known to interfere in the weight of the newborn,

which may have influenced our results.

The literature also shows an association between

alcohol consumption during pregnancy and not

having a steady partner, as suggested in our study.

Single women may also have other risk factors

related to alcohol use in pregnancy such as low

education, low socioeconomic status and unwanted

pregnancies.15 Unplanned pregnancies contribute to

delayed recognition, leading many women to engage

in risky behavior, including alcohol consumption.27

In addition to the absence of a steady partner,

other maternal risk factors commonly associated

with alcohol abuse are: aged over 30 years, low

education, "non-white" skin color, use of tobacco

and illicit drugs, as well as socio-economic

vulnerability.16,25,26,28 A recent review showed that

women who are older, have lower education, are

unmarried, unemployed, with lower stature, lower

body mass index, nutritional status considered

suboptimal, mental health problems, who suffered

sexual abuse, who had fewer prenatal consultations,

who are smokers, drug users and who have partners

who also consumed alcohol are at increased risk of

having a child with FASD.1

In São Paulo city, research carried out by

Mesquita and Segre10 identified 31.1% of the post-

partum women as positive T-ACE. Among the

contributing factors for alcohol abuse during

pregnancy were: lack of planning pregnancy;

association of alcohol use with other drugs, number

of cohabitants also users of ethanol and not living

with their partner.

Study of 537 women in Rio de Janeiro found that

about 40% of women had used some kind of

alcoholic beverages during pregnancy and beer was

the most commonly cited drink (83.9%). In this

study, the prevalence of suspected cases of alcohol

abuse, identified by the T-ACE (21.9%) and the

TWEAK questionnaire (26.1%) was higher among

older women (from 30 years ), low education, who

classified themselves as having "non-white" skin

color, who did not live with a partner and reported

less social support.16

Another study carried out in Rio de Janeiro, with

433 post-partum women, through interviews and

medical record consultation at a maternity hospital,

found frequency of alcohol use during gestation of

7.4%. Maternal factors associated with the practice

were: marital status (single mothers), maternal age

older than 35 years and history of previous

miscarriage. In this study, women living without

partners had a nearly three-fold increased risk of

consuming alcohol during the gestational period,

when compared to women who lived with their

partners.29

It is important to emphasize that the risk factors

presented here should not be considered in isolation

as alcohol consumption during pregnancy is a

complex condition involving social and biological

aspects. From this perspective, women at risk of

consuming alcohol in an abusive way during

pregnancy can also be identified by researching

certain biomarkers that check if there was exposure

of the pregnant woman to alcohol. Ethanol

metabolites, such as fatty acid ethyl esters (FAEEs),

can be identified in blood, plasma, serum, hair, nails

and meconium samples and are used to measure

cumulative exposure over time. Other direct and

non-oxidizing products of ethanol metabolism, such

as ethyl sulfate (EtS) and ethylic glycuronide (EtG),

detect whether recent alcohol consumption has

occurred and can also be checked. Although it is

expensive to use these biomarkers in the prenatal

routine, some authors advocate their clinical utility,
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considering the relevance of the early diagnosis of

risk situations for FAS and FASD.1

Recognition of the profile of women who use

alcohol improperly during pregnancy can be used to

prioritize health education actions aimed at the most

vulnerable population. However, it cannot be used to

restrict attention to an apparently risky population as

many women with suspected alcohol abuse do not

meet the standard established in the literature.16 In

relation to this, another limiting factor of our study

was the fact that we investigated only women

attended by the Brazilian Unified Health System.

The inclusion of post-partum women attended by the

supplementary health system could modify our

results.

Pregnancy can have a positive impact on

women's lives, resulting in reducing the use of

harmful substances and reducing harmful effects to

the conceptus.24 Moreover, considering that the risk

of recurrence of FAS has been recorded at around 50

to 75%,30 identifying abusive alcohol consumption

among women of childbearing age is also important

to prevent conception damage in future pregnancies.

More recently, experimental research in animal

models has investigated the effects of antioxidants

such as vitamins C and E, resveratrol, astaxanthin

and curcumin in alcohol-exposed fetuses. These

antioxidants combat the oxidative stress caused by

ethanol and, therefore, it is postulated that treating

pregnant women with food supplements containing

these substances could help to reverse and prevent

FAS and FASD, although no protocol of

supplementation has been approved for clinical use

to date. Other supplements, such as folic acid, L-

glutamine, boric acid and choline also appear to

minimize the harmful effects of alcohol on

embryofetal development and may play a therapeutic

role in the future.2

Since there is no safe amount of alcohol intake

during pregnancy and any amount can affect

embryofetal development,2,11 we recommend that

the material published by the Ministry of Health to

inform  both health professionals and the general

public points out the importance of abstaining from

alcohol consumption throughout pregnancy

explicitly, not only in the first trimester. Promoting

advertising campaigns on the subject can also be an

additional measure of health education.

Recognizing problems related to fetal alcohol

exposure allows better adaptation of care provided

to pregnant women, the newborn and her family.

Taking this into account, identifying and

characterizing women who are most susceptible to

alcohol consumption during pregnancy can help to

develop more effective intervention strategies to

prevent and/or to reduce the negative impacts of

alcohol use, contributing to the primary prevention

of neurobehavioral changes and intellectual

disabilities.
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