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Objectives: to evaluate the association between alcohol and tobacco consumption during pregnancy 
with maternal and child health conditions.

Methods: cross-sectional study with a probabilistic sample of pregnant women living in Santa 
Catarina who conducted prenatal care and childbirth in the public national health service in 2019. 
A face-to-face survey questionnaire was applied to 3,580 pregnant women including maternal health 
issues during pregnancy and perinatal health of the newborn. Crude logistic regression analyzes were 
performed and adjusted for socio-demographic and maternal health conditions.

Results: the prevalence of alcohol and tobacco consumption during pregnancy was 7.2% and 9.3%, 
respectively. Alcohol consumption during pregnancy increased the chance of maternal anemia by 45% 
(CI95%=1.09-1.91), increased the chance of gestational diabetes by 73% (CI95%=1.14-2.63) and 
reduced the chance of hypertension (OR=0.59; CI95%=0.37-0.94). Tobacco consumption doubled the 
chance of low birth weight (OR=2.16; CI95%=1.33-3.51). 

Conclusion: the consumption of alcoholic beverages during pregnancy increased the chance of 
maternal health complications, such as anemia and gestational diabetes, while tobacco increased the 
chance of low birth weight.
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Introduction

Alcohol and tobacco consumption in societygenerates 
great impacts to the public health and represents a major 
aggravating factor to women in gestational period, and 
may negatively affect fetal and embryonic development, 
as well as outcomes in infant health. Some harms caused 
by the exposition to these teratogens may remain for the 
entire life of the individual.1-3

Alcohol ingestion and the use of cigarettes in pregnancy 
vary broadly among different countries, although, for both of 
them, the estimated prevalence in Brazil is higher than the 
global average. It is estimated that in the country, in 2012, 
15.2% of pregnant women consumed alcoholic beverages 
during pregnancy and 9.6% reported the habit of smoking 
during this period.4,5 The prevalence of tobacco exposition 
may be even higher considering passive smokers.6

The prenatal exposure to alcohol may lead to countless 
adverse effects to the fetal development, depending on 
the gestational trimester and the consumed dose. Alcohol 
increases the risk of abortion, of preterm births and restrictions 
in fetal growth.3,7 Besides, it may lead to  Fetal Alcohol 
Syndrome (FAS), which normally is not diagnosed in the first 
years of life, but causes, within other conditions, physical and 
behavioral alterations and intellectual disability.8

As well as alcohol, tobacco may also lead to several 
negative consequences to fetal and pregnant women health, 
such as postnatal growth retardation, placental abnormalities, 
preterm births, higher rates of spontaneous abortions, 
cognitive disorders, respiratory diseases and pulmonary 
function reduction.9,10

In Brazil, the literature that investigated the subject was 
mostly published with non-probabilistic sample, restricted 
to few municipalities and, in most cases, with a convenience 
selection from only one hospital.11-13 In addition, systematic 
reviews about the influence of alcohol consumption in 
pregnancy point to the importance of the conduction of studies 
with adjustment for socioeconomic variables, being this a 
limitation in different published studies.14 Concerning tobacco 
in pregnancy, the review carried out by Salmasiet al.6 points to 
the need for further studies, also highlighting the importance 
of including confounding variables in the analyses.

This study aimed to analyze the association between 
alcohol and tobacco consumption in pregnancy with different 
mother and child outcomes, in a sample with puerperal women 
assisted in the Unified Health System (SUS – Portuguese 
acronym).

Methods

Cross-sectional study with a probabilistic sample of 
puerperal women that performed prenatal consultations 
and delivery in the SUS in the state of Santa Catarina 

in 2019. Data collection was performed in state public 
hospitals with puerperal women that agreed to answer 
the questionnaire of research. The inclusion criteria 
were: having resided in Santa Catarina during the entire 
pregnancy; having performed all prenatal consultations in 
the public health network (both habitual risk and high risk 
pregnancies); having performed the delivery in maternity 
hospitals located in Santa Catarina; having had live birth, 
stillbirth or child dead up to 48 hours postpartum, and who 
were born weighing more than 500g and with at least 22 
weeks of pregnancy. The definition of hospitals used for 
data collection followed as a criterion having performed 
more than 500 deliveries by the SUS in the year 2016, 
which corresponded to 86.2% of all births in the state 
funded by the SUS.

The total sample of the study was estimated in 3,665 
puerperal women to be interviewed, being considered for 
the calculation a confidence interval of 95%, margin of 
error of 1.6%, population size of 50 thousand people and 
estimated prevalence of the phenomenon of 50%, being 
added 5% to the total of the sample to include losses and 
refusals.

For data collection, closed face-to-face questionnaires 
were used in the hospitals up to 48 hours postpartum by 
means of tablets and with registry in REDCap platform and 
some data were collected directly from medical records 
and pregnant women’s booklet. The field logistics was 
tested in a study pilot with 5% of the sample. In total, 
35 interviewers, all of them with higher education or 
attending university and with experience in the health 
area, were qualified and participated in data collection. 
The quality control was performed with random sampling 
of 10% of the interviewees by phone. All variables of 
quality control demonstrated good or almost perfect 
concordance, and the analyzed variables used in the 
present study showed Cohen’s Kappa coefficient   above 
0.680. Broader methodological details can be obtained in 
the article by Boing et al.15

Self-reported dependent variables included maternal 
health conditions: presence or absence of anemia, 
gestational diabetes, gestational hypertension, placenta 
previa, placental abruption and bleeding in the last 
3 months. Were analyzed as perinatal and delivery 
conditions: low birth weight according to criteria of 
the World Health Organization (<2.5 kg),16 prematurity 
(gestational age <37 weeks) - both obtained from 
the health booklet -, and the type of delivery, self-
reported by the puerperal woman. Were considered as 
independent variables of main interest, alcohol and 
tobacco consumption during pregnancy, categorized in 
yes or no. For alcohol consumption, the participant was 
asked whether she got used to drinking alcoholic beverages 
during pregnancy, and concerning tobacco consumption, 
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the participant was asked whether she had smoked or if 
smoked during pregnancy. Participants that consumed 
tobacco at any moment of pregnancy were analyzed.

The adjustment variables were age group (13-19, 
20-35 and 36-46 years), marital status (married, stable 
union, single, divorced or widow), skin color/self-reported 
race (white, black and brown), years of schooling (≥13, 
10-12, ≤9), per capita income in tertiles. As adjustment 
variables for maternal health, were considered parity 
(with or without other children), physical activity practice 
before pregnancy (yes; no), and Body Mass Index 
before pregnancy (categorized low/normal; overweight; 
obesity). Initially, sample distribution, prevalence, and 
its respective confidence intervals of 95% (CI95%) of 
outcomes according to the presence or not of maternal 
health conditions and prenatal characteristics were 
calculated. In sequence, odds ratio were calculated by 
means of logistic regression in crude and adjusted models, 
and the measures reported with their respective CI95%, 
and considered statistically significant when p<0.05. All 
analyses were performed with Stata 15.1 software.

The research was approved by the Research and Ethics 
Committee (CEP – Portuguese acronym) of the Federal 
University of Santa Catarina under opinion number 1.599.464.

Results

A total of 3,580 puerperal women answered to the questionnaire, 
representing 97.7% of women that met the inclusion criteria. In 
Table 1, characteristics of these participants are described. It was 
verified that 2 of 3 women (66%) were between 20 and 34 years 
old, 78.6% were married or living with their partner, around half 
had complete/incomplete high school and 63.4% were white. The 
reported prevalence of alcohol consumption during pregnancy 
was 7.2% (CI95% 6.4 – 8.1) and of tobacco consumption, 9.3% 
(CI95%=8.4-10.3) (Table1).

Among maternal and perinatal health characteristics 
analyzed, 5.2% of the sample had low birth weight, and 7.7% 
were preterm. The type of delivery was 57.1% vaginal and 
42.9% cesarean. Gestational anemia was reported in 38.9% of 
interviewees, gestational diabetes in 9.4% and hypertension in 
15.8% (Figure 1).

Table 1

Distribution of the sample according to socioeconomic maternal characteristics and prevalence of alcohol and tobacco consumption during 
pregnancy. Santa Catarina, Brazil, 2019.

Variable N %

Prevalence 
alcohol

consumption 
(%)

CI95%

Prevalence 
tobacco

consumption 
(%)

CI95%

Sample 3580 100.0 255 (7.2) 6.4-8.1 330 (9.3) 8.4-10.3

Age group (years)

    13-20 696 19.7 7.6 5.9-9.9 7.7 5.9-9.9

    21-34 2324 66.0 6.6 5.7-7.7 9.4 8.2-10.6

    35 or more 504 14.3 8.6 6.5-11.5 11.2 8.7-14.3

Marital status

    Married 808 22.6 4.2 3.0-5.9 2.2 1.4-3.5

    Stable union 2108 59.0 7.2 6.2-8.4 10.8 9.5-12.2

    Single/divorced/widow 660 18.5 10.7 8.5-13.3 13.1 10.7-15.9

Schooling (years)

    Up to 9 1218 34.5 7.6 6.2-9.2 15.2 13.2-17.3

    10 - 12 1853 52.5 6.8 5.7-8.0 6.6 5.6-7.9

    13 or more 458 13.0 7.7 5.5-10.5 4.4 2.8-6.7

Per capita income

    1º tercile 1134 33.4 8.1 6.6-9.8 14.8 12.8-17.0

    2º tercile 1147 33.8 6.6 5.3-8.2 8.4 6.9-10.2

    3º tercile 1114 32.8 7.5 6.1-9.2 4.4 3.4-5.8

Skin color

    White 2205 63.4 6.7 5.7-7.8 7.3 6.3-8.5

    Non white 1271 36.6 8.1 6.7-9.8 12.6 10.8-14.5
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Table 2

Prevalence of the outcomes of maternal and perinatal health according to alcohol and tobacco consumption during pregnancy. Santa Catarina, 
Brazil, 2019.

Variable

Alcohol consumption Tobacco consumption

Yes No Yes No

% (CI95%) % (CI95%) % (CI95%) % (CI95%)

Gestational anemia 46.8 (40.7-53.0) 38.2 (36.5-39.9) 38.3 (33.2-43.8) 38.7 (37.0-40.4)

Gestational diabetes 13.2 (9.6-18.1) 9.1 (8.1-10.1) 9.0 (6.3-12.6) 9.5 (8.5-10.6)

Gestational hypertension 10.6 (7.4-15.1) 16.2 (14.9-17.5) 15.7 (12.1-20.1) 15.8 (14.6-17.2)

Placenta previa 4.8 (2.8-8.4) 4.9 (4.2-5.7) 5.9 (3.8-9.1) 4.7 (4.0-5.5)

Placental abruption 4.8 (2.7-8.1) 5.6 (4.8-6.4) 4.3 (2.6-7.2) 5.6 (4.8-6.4)

Bleeding in the last 3 months 11.2 (7.8-15.8) 8.0 (7.1-9.0) 9.4 (6.7-13.1) 8.1 (7.2-9.1)

Cesarean delivery 37.6 (31.9-43.8) 43.1 (41.5-44.8) 35.1 (30.2-40.5) 43.6 (41.9-45.3)

Low birth weight 5.0 (2.8-8.6) 5.2 (4.5-6.1) 9.9 (7.1-13.8) 4.7 (4.1-5.6)

Preterm birth 5.9 (3.6-9.6) 7.9 (7.0-8.9) 9.6 (6.8-13.4) 7.4 (6.6-8.4)

Figure 1

Prevalence of maternal and perinatal health outcomes. Santa Catarina, Brazil, 2019.

In Table 2 it is possible to verify that among women who 
consumed alcohol in pregnancy, the prevalence of gestational 
anemia was 46.8%, of gestational diabetes, 13.2% and 
hypertension, 10.6%. Among those who reported smoking, 
we highlight that 1 of 10 babies were born with low weight 
(Table 2).

When analyzing alcohol consumptions in all outcomes, 
the crude and adjusted analyses had the same associations. 
In the adjusted analyses, it was verified 45% more chances 
of gestational diabetes (CI95%=1.09-1.91) and 73% more 
chances of gestational diabetes (CI95%- 1.14-2.63) among 
women who reported alcohol consumption compared to 
those who did not consume alcohol in pregnancy. It was 
also observed an association between alcohol consumption 
with the absence of gestational hypertension (OR=0.59; 
CI95%=0.37%-0.94) (Table 3).

With regard to tobacco, in the crude analyses the 
variables “type of delivery” and “low birth weight” were 
associated with the outcome, with higher chance for low 
birth weight and vaginal delivery among pregnant women 
that smoked. In the adjusted analyses, the variable type of 
delivery lost statistical significance, but it was observed 
that tobacco consumption during pregnancy doubled the 
chance of low birth weight (OR=2.16, CI95%=1.33-
3.51) (Table 4). Other analyzed outcomes did not have 
association with alcohol and tobacco consumption during 
pregnancy.

Discussion

The present study observed an association between 
alcohol consumption during pregnancy with gestational 
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Table 3

Crude and adjusted  odds ratio between alcohol consumption and outcomes in maternal and perinatal health. Santa Catarina, Brazil, 2019.

Variable ORcrude (CI95%) p ORAdjusted (CI95%) p

Gestational anemia 1.42 (1.10-1.84) 0.007 1.45 (1.09-1.91) 0.010

Gestational diabetes 1.53 (1.04-2.25) 0.031 1.73 (1.14-2.63) 0.010

Gestational hypertension 0.62 (0.41-2.25) 0.021 0.59 (0.37-0.94) 0.025

Placenta previa 0.98 (0.53-1.98) 0.955 1.06 (0.57-1.95) 0.860

Placental abruption 0.85 (0.47-1.54) 0.593 0.89 (0.48-1.63) 0.697

Bleeding in the last 3 months 1.45 (0.96-2.19) 0.076 1.28 (0.81-2.05) 0.295

Cesarean delivery 0.79 (0.61-1.03) 0.082 0.78 (0.58-1.04) 0.093

Low birth weight 0.95 (0.52-1.73) 0.865 1.01 (0.52-1.98) 0.960

Preterm birth 0.74 (0.43-1.26) 0.265 0.51 (0.26-1.01) 0.052

Reference: did not consume alcoholic beverage during pregnancy; Adjusted for age group, marital status, skin color, schooling, per capita income, parity, physical activity 
before pregnancy and maternal BMI before pregnancy.

Table 4

Crude and adjusted odds ratio between tobacco consumption and maternal and perinatal health outcomes. Santa Catarina, Brazil, 2019.

Variable ORcrude (CI95%) p ORAdjust (CI95%) p

Gestational anemia 0.98 (0.78-1.25) 0.904 0.83 (0.63-1.09) 0.173

Gestational diabetes 0.94 (0.63-1.40) 0.749 1.20 (0.76-1.89) 0.428

Gestational hypertension 0.99 (0.72-1.35) 0.938 1.14 (0.78-1.67) 0.498

Placenta previa 1.26 (0.77-2.07) 0.351 1.01 (0.56-1.83) 0.964

Placental abruption 0.77 (0.44-1.34) 0.353 0.73 (0.38-1.39) 0.341

Bleeding in the last 3 months 1.18 (0.79-1.76) 0.413 1.23 (0.79-1.91) 0.368

Cesarean delivery 0.70 (0.56-0.89) 0.004 0.84 (0.64-1.10) 0.207

Low birth weight 2.20 (1.46-3.30) <0.001 2.16 (1.33-3.51) 0.002

Preterm birth 1.32 (0.89-1.96) 0.161 1.16 (0.71-1.87) 0.555

Reference: did not smoke during pregnancy; Adjusted for age group, marital status, skin color, schooling, per capita income, parity, physical activity before pregnancy and 
maternal BMI before pregnancy.

diabetes, gestational anemia and gestational hypertension, 
whilst tobacco was associated with low birth weight of 
the newborn.

The national survey on alcohol and drugs demonstrated 
that there was an increase in alcohol consumption by the 
female public between 2010 and 2018, oscillating from 
27% to 30%.17 Between pregnant women, the national 
prevalence was 15.2% in 2012, being superior to what 
was observed in other American countries.4 Concerning 
the prevalence of tobacco consumption among pregnant 
women, it varied from 4.1% and 16.5%, in a study carried 
out in three different Brazilian cities.18 Pregnancy is 
a condition in which the cessation of these habits are 
encouraged, since the literature do not preconize any 
safe dose of alcohol or nicotine for the maternal and fetal 
health. However, the chances of women that consume 
alcohol to interrupt the ingestion are still low. In a 
maternity hospital in São Paulo, of 43.9% of women that 
consumed alcohol before pregnancy, 33.3% still consumed 
it in some moment during the pregnancy.19

In this study, alcohol consumption was associated 
with a higher chance of gestational anemia and diabetes.  
Pregnancy itself is an important risk factor for developing 
conditions such as diabetes, hypertension and anemia, 
being important factors to be controlled during prenatal 

consultations. The exposure to alcohol during pregnancy 
was previously associated with placental insufficiency, 
diminish of the size of placenta, blood flow and impaired 
transport of nutrients, endocrine alterations, increase 
in rates of stillbirths and placental abruption and 
vasoconstriction of the umbilical cord, which impairs the 
rate of alcohol elimination from the fetal compartment 
and low birth weight.11 Besides, alcohol interferes in 
the metabolism of carbohydrates and glucose, leading to 
hypoglycemia as well as long-term problems in systemic 
arterial hypertension, weight gain and other comorbidities. 
There is also the aggravating factor of the interference 
of alcohol in nutrients absorption. Vitamin B12 or folic 
acid deficiency, in addition to the toxic effect of alcohol, 
may lead to macrocytic or megaloblastic anemia, for 
example.21 The present study did not evaluate the weight 
gain or eating habits of pregnant women, however, alcohol 
consumption may predispose the occurrence of metabolic 
diseases, which, in turn, predispose the occurrence of 
diabetes.

The occurrence of gestational hypertension was 
lower with alcohol consumption. Even as anemia and 
diabetes, hypertension is associated with nutritional 
factors, or the disease itself established before the 
pregnancy. The causes of hypertension associated with 
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pregnancy and preeclampsia are not fully understood, but 
there is strong evidence of genetic factors or gestational 
history.22Some studies attempt to establish protector 
effects of determined standards of alcohol consumption in 
the cardiovascular system. However, studies of alcohol and 
hypertension are contradictory.23 The damages of alcohol 
in fetal development, unequivocally, contraindicates the 
consumption even in minimal doses during pregnancy.3 
There is, thus, the need for discouraging the consumption 
of alcoholic beverages and tobacco among pregnant 
women, in order to prevent probable harms related to 
their consumption in individuals that were born from these 
pregnancies and for further awareness about the impact 
in public health.

Concerning perinatal and birth intercurrences, this study 
did not present a relationship between alcohol consumption 
and tobacco in the type of delivery or preterm birth. 
Regarding the variable “birth weight”, alcohol consumption 
was not associated with this outcome, yet tobacco was 
associated with low birth weight.  In a study carried out 
in the Netherlands between 2007 and 2010, birth weight, 
gestational age and weight for gestational age were not 
associated with alcohol consumption.24 Studies had already 
demonstrated that the association of chemical dependency, 
such as  alcohol to tobacco, or caffeine to tobacco, tends to 
increase the amount of consumption or its frequency. Alcohol 
and cigarette consumption exacerbated the adverse impact 
of such substances in parameters and in health status (birth 
weight, body length, Apgar score), as well as in the duration 
of pregnancy.25

The literature reports the risks of tobacco concerning 
spontaneous abortion, being the risk of abortion related 
to the amount of cigarettes.26 Thus, the recommendation 
of discouraging the use of tobacco in pregnancy should 
be encouraged. Besides, negative outcomes of tobacco 
consumption include low birth weight, prenatal mortality 
and increase of the risk of sudden infant death syndrome.27   
In a prospective cohort study carried out in Dublin between 
2010 and 2011, it was demonstrated the association between 
tobacco consumption and the restriction of intrauterine growth 
and the decrease of average birth weight.28 The occurrence of 
low birth weight is not always associated with causes from 
maternal health, but healthy eating habits and weight gain in 
pregnancy are factors already associated with birth weight, 
for example.29

The limitations of the present cross-sectional study 
include recall bias, since the survey was performed after 
delivery, and the veracity and accuracy of participants 
in reporting alcohol and tobacco consumption. It is also 
considered as a limitation the fact that the amount of 
alcohol and tobacco consumed during pregnancy were 
not analyzed, and both women with daily alcohol and/or 
tobacco consumption and those with eventual consumption 
in pregnancy may participate in the same group. On the other 

hand, this is a probabilistic study and had data collection on 
gestational age and birth weight directly from the pregnant 
women’s record, besides the representative puerperal women 
sample that performed prenatal consultations exclusively in 
the SUS of the entire state.

In conclusion, this study demonstrated that the 
consumption of alcoholic beverages during pregnancy is 
associated with gestational anemia and diabetes, whilst 
tobacco is associated with low birth weight. The planning 
of public policies of education and prenatal follow-up is 
important to mitigate the risks of morbidity in pregnant 
women, fetuses and newborns, as well as the costs of the 
health system with preventable causes of perinatal health, 
being the prenatal assistance an efficient strategy of providing 
explanations and support to pregnant women that need 
higher care with the abstinence. We highlight, in this sense, 
the importance of strategies that aim to reduce alcohol 
consumption in pregnancy. In the extent of SUS,30 it is 
described the need for creating spaces of education in prenatal 
health, inside and outside the UBS (basic health units) and 
other health services, where they should figure as a place of 
discussion and orientations about life style.
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