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Abstract

Objective: This study compared the rates of binge drinking and alcohol use disorder reported for 2006 with those reported
for 2012, exploring their associations with unprotected sex, early pregnancy and abortion, in a representative sample of
women within the Brazilian household.

Methods This was a descriptive analysis of data from a cross-sectional study involving randomised multistage cluster
sampling of the population > 14 years of age. Weighted prevalence rates and odds ratios were estimated, and serial
mediation analysis was performed.

Results 4,256 women were analysed. The prevalence of binge drinking was 35.1% and 47.1% in 2006 and 2012,
respectively, the increase being significant, especially among women 40-59 years of age. There was no significant
difference in terms of the prevalence of alcohol use disorder. Binge drinking (without alcohol use disorder) was found to
increase the odds of unprotected sex and abortion. The path analysis showed that early pregnancy was a mediator of the
relationship between alcohol consumption and abortion.

Conclusion Among women in Brazil, the harmful use of alcohol is increasing, which has an impact on female reproductive
health and exposure to risks. There is a need for specific prevention initiatives focussing on alcohol-related behaviours in

women.
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INTRODUCTION

Among women, alcohol consumption is responsible for 2.3% of the global burden of disease and injury, 4% of all deaths
among women being attributed to the use of alcohol in 2012." An increase in alcohol consumption among women, due to
harmful drinking patterns, has frequently been reported for low- and middle-income countries (LMICs), where gender-
specific social roles and the economic status of women have changed drastically, narrowing the cultural gaps between men
and women.”

Clinical studies have shown that once substance use has been initiated, the rates of alcohol, cannabis, opioid and
cocaine consumption tend to increase more rapidly in women than in men, and that women may progress to the
development of drug-use disorders and dependence more quickly than do men.* In addition, there is a large body of
evidence suggesting an association between alcohol misuse and a variety of risk behaviours, which can have a negative
impact on the biopsychosocial well-being of women in particular. ° ® Examples of negative outcomes commonly associated
with the misuse of alcohol by women include unprotected sex, early unplanned pregnancies, and abortions.”® Such risk
behaviours are already quite prevalent among Brazilian women '°, and can be considered public health issues regardless of
the chances of being magnified by alcohol misuse.

The aim of this study was to respond to an urgent demand for up-to-date information regarding trends in alcohol
consumption among women in Brazil, as well as to investigate the rates of unprotected sex, early pregnancy and abortion,
evaluating their associations with alcohol consumption. We also examine the effect of alcohol misuse on abortion,
analysing the potential mediating roles of unprotected sex and early pregnancy. A deeper understanding of such

associations will be of great value for developing tailored prevention strategies and providing individualized health care.

MATERIAL AND METHODS
This was a descriptive, cross-sectional analytical study. Data were obtained from the Brazilian National Alcohol and Drugs

Survey (BNADS), a serial cross-sectional study conducted in 2006 and 2012.

Sampling and procedures

The BNADS, which was conducted by the research firm Ipsos Public Affairs, used randomised multistage cluster sampling
to select 3007 and 4607 individuals, respectively, in 2006 and 2012. This technique was used to guarantee that the sample
represents specific sub-groups or strata with higher statistical precision. This is because the variability within each
subgroup is lower when compared to the variability within the entire population. As this technique has high statistical

precision, it also allows for smaller sample sizes as would be otherwise required.
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The sample comprised individuals > 14 years of age, including an oversampling of adolescents (14—17 years of age), and
were selected from the household population of Brazil. Residents of Brazil who do not speak Portuguese (native Brazilians
living in the Amazon rainforest) were excluded, as were individuals with cognitive impairment or intellectual disability.
The overall response rates in 2006 and 2012 were 66% and 77%, respectively. The sampling process was conducted in
three steps: the selection of 149 counties using probability proportional to size methods, the selection, using those same
methods, of two census sectors within each county, totalling 298 census sectors, and the selection, by simple random
sampling, of eight households within each census sector, followed by the selection of a household member to be
interviewed, using the “the closest upcoming birthday” technique. One-hour, face-to-face interviews were conducted, in the
home of the respondent, by trained interviewers using a standardised fully structured questionnaire. In the present study, we
analysed the female subsample, which comprised 1,719 respondents in 2006 and 2,537 respondents in 2012, for a

collective total of 4,256 women.

Ethics
This study was approved by the Research Ethics Committee of the Federal University of Sdo Paulo, in the city of Séo

Paulo, Brazil. All respondents gave written informed consent.

Socioeconomic and demographic characteristics
The variables of interest were evaluated in relation to the main socioeconomic and demographic characteristics (sex, age,
level of education, marital status and socioeconomic status). We also evaluated those variables by the principal geographic

regions of Brazil, which include the northern, northeastern, central-west, southeastern and southern regions.

Associated variables
Alcohol use disorder
Alcohol use disorder (AUD) was assessed with the Portuguese-language version of the Composite International Diagnostic
Interview (CIDI 2.1), adapted for use in Brazil.'' Although the 2006 and 2012 BNADS series both pre-dated the issuance
of the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), the questionnaire included
questions related to craving, which allowed AUD to be diagnosed on the basis of the eleven corresponding DSM-5 criteria.

Individuals who had met two or more of those criteria in the past 12 months were classified as having AUD.

Binge drinking
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We defined binge drinking (BD) as proposed in 2004 by the National Advisory Council to the National Institute on
Alcohol Abuse and Alcoholism, which considers it a pattern of drinking that brings the blood alcohol concentration to 0.08
g/dl or above. For the typical adult, this pattern corresponds to women consuming > 4 drinks over a period of
approximately 2 hours.'” The questionnaire addressed this subject with the following yes-no question: “In the last 12
months, have you drunk four or more shots of any alcoholic beverage, on any given occasion, over a period of
approximately 2 hours?”.

In the statistical models, we tested the alcohol use status (AUS) variable. The AUS score combines AUD and BD, as
follows: 0 = moderate drinker (no BD or AUD), 1 = binge drinker (BD without AUD), and 2 = problem drinker

(BD+AUD).

Abortion

The history of abortion was assessed by a yes/no question: “Have you ever aborted a pregnancy?”.

Unprotected sex
The frequency of unprotected sex was assessed by the question: “How ofien did you wear condom when you have sex?”.

The responses included never, almost never, almost always and always, coded 0, 1, 2 and 3, respectively.

Early pregnancy
Early pregnancy was defined as that occurring in females under 20 years of age."” It was assessed by the following yes/no

question: “Have you ever been pregnant?”.

Statistical analysis

All preliminary findings were analysed using the Stata statistical software package, version 13.0."* Prevalence
rates were estimated using data weighted to correct for unequal probabilities of selection into the sample, and post-
stratification weights were applied to correct for non-responses and to adjust the 2006 and 2012 samples to known
population distributions of selected socioeconomic and demographic variables (age, level of education, marital status,
socioeconomic status and region of the country), according to the Brazilian Census of 2010."> Cross-tabulations were used
in order to examine alcohol consumption by socioeconomic and demographic characteristics.

We used multinomial regression to assess the unconditional associations between the AUS (moderate drinker,
binge drinker or problem drinker) and three possible outcomes (unprotected sex, early pregnancy and abortion). All

multinomial models were adjusted for age and level of education.
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Serial mediation analysis

Serial mediation analysis was performed using Mplus software, version 7.4 (Muthén & Muthén, 1998-2015), as depicted in
Figure 1. Two potential mediators were analysed—unprotected sex (as an ordinal variable) and early pregnancy (as a
dichotomous variable: 0 = no early pregnancy, and 1 = early pregnancy). Abortion was also analysed as a dichotomous
variable. The control variables were age and years of schooling, which were regressed on unprotected sex, early pregnancy
and abortion.

The parameterisation and the weighted least squares mean- and variance-adjusted (WLSMYV) estimator, employing a
diagonal weight matrix with standard errors, were employed as suggested by Muthén et al.'® Under WLSMV estimation,
the indirect effect is determined by analysing the latent response variables underlying the categorical variables (the two
mediators), rather than the categorical variables themselves.!” In addition, the indirect effects were calculated based on
bootstrap resampling (with 10 000 replicates). Thus, 95% bootstrap confidence intervals are estimated, and when those
confidence intervals encompass zero, the null hypothesis (of no indirect effect) is accepted. Due to the theta
parameterisation, the estimations of the indirect effects are given in probit regression. Because no effect size is estimated
for the indirect effect, the results are interpreted only in terms of their significance and direction regarding increasing or
decreasing probabilities. Positive values indicate an increase in the probability of abortion, whereas negative values

indicate a reduction in that probability.

RESULTS

BD

Among women, the prevalence of BD increased by 34.2% (from 35.1% to 47.1%) between 2006 and 2012 (Table 1). With
the exception of the northern region, all regions of the country showed an increase in BD. The increase was largest (68.4%)
in the central-west region and smallest (10.2%) in the southern region. Among women 40-59 years of age, the prevalence
of BD increased by 88.4% (from 26.8% to 50.5%), and there was also a significantly greater increase in that prevalence
among women with a lower level of education (70.7% among those with < 9 years of schooling vs. 24.5% among those

with < 12 years of schooling).

AUD
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In the sample of women as a whole, the prevalence of AUD did not change significantly between 2006 (5.9%) and 2012
(6.1%) (Table 1). As for regional differences, only the southern region presented a significant reduction in the prevalence
of AUD (from 7.6% to 5.2%). However, there were significant reductions in that prevalence in two age groups: women 14—
17 years of age, among whom it decreased by 33.3% (from 6.0% to 4.0%), and women 18-28 years of age, among whom it
decreased by 15.5% (from 10.3% to 8.7%).

Table 1

Risk behaviours

Table 2 shows the prevalence rates and associations for the 2012 dataset only. Methodological improvements in
comparison with the BNADS I were made in order to avoid underreporting in the assessment of risk behaviours. That
change confounds comparisons between the two waves (2006 and 2012) regarding risk behaviours rates. Unprotected sex
was reported by 36.1% of the women in the sample, and 11.3% of the women < 20 years of age reported having been
pregnant at least once. Abortion was reported by 16.3% of those women. When estimated for the three AUS categories—
moderate drinker, binge drinker, and problem drinker—those rates increased in a dose-response pattern. Approximately
half of the women who reported BD also reported having had unprotected sex, BD increasing the chances of engaging in
unprotected sex by 1.5 times. Among women < 20 years of age who reported BD, more than one in every ten were or had
been pregnant and the chances of having an abortion were almost double that calculated for those who did not report BD.
Among the women classified as problem drinkers, the abortion rate was nearly 25%. Those same women were also 3.0
times more likely to have had an early pregnancy and 2.5 times more likely to have had an abortion than were those

classified as moderate drinkers.

Table 2

Path analysis

As indicated in Figure 1, regarding the indirect specific effects, only one specific path was statistically significant (AUS —
early pregnancy — abortion [indirect effect = 0.267, 95% bootstrap confidence interval = 0.051 to 0.483]), indicating that
higher scores for alcohol dependence or BD (i.e. higher AUS scores) translate to a higher probability of abortion, the
conditional path passing through early pregnancy, independent of the frequency of unprotected sex. There was no evidence

that the following specific indirect effects (paths) were significant: AUS — unprotected sex — abortion (indirect effect =

https://mc04.manuscriptcentral.com/rbp-scielo
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—0.002, 95% bootstrap confidence interval = —0.034 to 0.031), and AUS — unprotected sex — early pregnancy — abortion
(indirect effect = 0.011, 95% bootstrap confidence interval = —0.015 to 0.037). In addition, when early pregnancy was
excluded from the analysis, there was no evidence that AUS had a direct effect on abortion probabilities (direct effect =

0.142, 95% confidence interval =—0.103 to 0.386).

Figure 1

DISCUSSION

Our findings show that, among women in Brazil, there was an increase in BD between 2006 and 2012. This increase
was significant among some subpopulations, such as women 40-59 years of age, poorly educated, and of low
socioeconomic status. Increasing drinking and alcohol-related problems among women have been reported in various
studies and have been brought to public attention by several organisations.' In Brazil, there is a lack of focussed, effective

18

public health policies to limit the activities of the alcohol industry, as it is common in LMICs, ® which is partially

responsible for this scenario. The impact of that shortcoming is augmented by the scarcity of women-centred health care

: 19 20
SETVICES,

which is attributable to the combination of a disjointed health care network and the use of treatment protocols
focussing on men. >

We did not detect any significant changes in AUD during the period under study, the rates actually decreasing
significantly among specific subpopulations, such as younger women and women living in the southern region of the
country. Although the rates of BD increased between 2006 and 2012, that increase was more moderate in the southern
region. It should be borne in mind that previous studies had shown the rates of alcohol consumption among adolescents to

1 22 which led to several regional initiatives for environmental prevention.> ** Our

be highest in the southern region,
findings suggest that such strategies might have succeeded in changing harmful drinking behaviours in that population.?’
The concentration of prevention programs limited to school settings, ** combined with the lack of universal and selected
prevention initiatives for the population as a whole, could explain the significant decrease among women 14-28 years of
age, whereas there was a 45% increase among women 40-59 years of age. However, such speculation contradicts evidence
that school prevention initiatives are ineffective in contexts with a lack of environmental prevention.?’

The current rates of AUD in Brazil are still a matter of concern, as it affects more than 6% of the female population.
This rate is well above the 3.2% observed among women in the Americas, as well as being higher than the 2.9% observed

among women in Europe.' The stable but consistently elevated rates of AUD among females in Brazil should be the focus

of more detailed investigation in the future.
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There is a large body of evidence suggesting that abusive alcohol consumption is closely related to a range of risk
behaviours and negative events, especially in LMICs such as Brazil.”® A previous study with a population sample from a
south-eastern Brazilian capital evaluated sexual practices and showed that 14%, 23% of drug-use adolescents reported
unprotected sex and abortion respectively, with nearly one third of them reporting early pregnancy. * Our findings show
that the rates of unprotected sex, early pregnancy and abortion are worryingly high in Brazil, and that those events are
significantly associated with AUD. The results suggested a dose-response relationship between the AUS and the outcomes
investigated, in which AUD alone was sufficient to predict unprotected sex and abortion, as was BD alone.

Our results show that, in Brazil, more than one in ten women < 20 years of age have been pregnant. Teenage
pregnancy is a serious public health issue in LMICs, including Brazil, due to the short- and long-term negative
consequences for mother and child.*® Our findings also show that more than 16% of the female population > 14 years of
age reported having had at least one pregnancy terminated, a rate well above the 9% previously estimated.'’ Abortion is
currently prohibited in Brazil, (except in cases in which the life of the mother is at immediate risk, cases of rape and cases
of anencephaly).’' That discrepancy may be attributed to the discretion method used in drug use surveys such as this one.
In addition to increasing public health care costs in the country,’” unsafe abortion is one of the main causes of maternal
mortality, death resulting from physical complications and psychosocial factors.*® Although some interventions can be safe,
simple and effective, it is estimated that nearly 22 million unsafe abortions take place every year worldwide, significantly
contributing to the global burden of maternal mortality and morbidity.** In a recent survey, it was estimated that nearly 17
million unsafe abortions were performed in Brazil between 1996 and 2012, with an average of approximately 1 million
procedures per year.”> Current restricted abortion legislation in Brazil leads women faced with unwanted pregnancies to
practice self-induced abortion or to undergo the procedure at clandestine abortion clinics, putting their lives at risk. Policy
and regulatory barriers also limit access to post-abortion services, resulting in missed opportunities for educational and
therapeutic interventions that could prevent future abortions.**

The serial mediation model confirmed that a harmful AUS (BD or BD+AUD) increases the probability of abortion via
early pregnancy, although that relationship was not found to be dependent on the frequency of unprotected sex. To our
knowledge, the proposed path from AUS to abortion has not previously been explored. However, our hypothesis is in line

36-38

with previous evidence showing an association between AUS and early pregnancy, as well as between AUS and

abortion.” ** The association between harmful drinking patterns and unprotected sex has been quite well established in the

literature.*® 40

Contrary to our hypothesis, we did not find unprotected sex to be a mediator of the association between AUS
and abortion. We can speculate that, even though the rates of unprotected sex were high (being reported by more than one

third of the female population), that event does not necessarily lead to pregnancy, a necessary condition for the abortion
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outcome. Therefore, unprotected sex was not found to play a role in that relationship. Due to the cross-sectional design of
the study, a causal chain cannot be established, since it is not possible to known if women abort because they drink more
and, therefore, expose themselves to unprotected sex, or they drink more after the traumatic experience of abortion and
previously, already had a pattern of carelessness in sexual exposure. Although we cannot make inferences regarding causal
influences, the associations presented here are strong enough to indicate the need for the development of future longitudinal
studies of alcohol use in order to explore causal mechanisms related to the impacts of alcohol use on risk exposure and
female reproductive health.

The intrinsic limitations of this study should be mentioned. Due to methodological changes in the data collection
between 2006 and 2012, it was not possible to analyse the trends of risk behaviours between the two waves of the survey.
Further, the use of crossectional design demands a very careful interpretation of path analysis models, which should avoid,
at all means, any assumption regarding causal relationships between the studied variables.

Finally, this study provides sufficient evidence of a recent increase in the harmful consumption of alcohol among
women in Brazil. Our results also call attention to a series of risk behaviours associated with alcohol misuse, and we have
proposed a model to explain those associations, in which the predictor alcohol misuse has a direct effect on abortion, that
effect being mediated by early pregnancy. Because the harmful use of alcohol is avoidable, it is of utmost importance that
universal and selective prevention initiatives focussing on alcohol-related behaviours be implemented among women in

Brazil.

Acknowledgements
This study was supported by grants from CNPQ (National Council for Scientific and Technological Development) during
the design and conduct of the survey and from CAPES (Improvement Coordination of Superior Level Students) during the

stages of data analyses and interpretation.

Conlflict of interest

None

https://mc04.manuscriptcentral.com/rbp-scielo

Page 10 of 26



Page 11 of 26 Revista Brasileira de Psiquiatria

11
1
2
3 Reference list
: 1. WHO. Global status report on alcohol and health-2014: World Health Organization, 2014.
? 2. Colell E, Sanchez-Niubo A, Domingo-Salvany A. Sex differences in the cumulative incidence of substance use by
8 birth cohort. The International journal on drug policy 2013;24(4):319-25. doi: 10.1016/j.drugpo.2012.09.006
?o [published Online First: 2012/12/04]
:; 3. Kim W, Kim S. Women's alcohol use and alcoholism in Korea. Substance use & misuse 2008,43(8-9):1078-87.
:i doi: 10.1080/10826080801914212 [published Online First: 2008/07/24]
12 4. Becker JB, Hu M. Sex differences in drug abuse. Frontiers in neuroendocrinology 2008,29(1):36—47. doi:
17 10.1016/j.yfrne.2007.07.003 [published Online First: 2007/10/02]
12 5. Pillon SC, dos Santos MA, Florido LM, et al. Consequéncias do uso de alcool em mulheres atendidas em um
;? Centro de Atengdo Psicossocial. Revista Eletronica de Enfermagem 2014,16(2):338-45. doi:
;g 10.5216/ree.v16i2.22712
;g 6 Jessor R. Risk behavior in adolescence: a psychosocial framework for understanding and action. The Journal of
26 adolescent health : official publication of the Society for Adolescent Medicine 1991,12(8):597-605. [published
;; Online First: 1991/12/01]
gg 7. Mastroleo NR, Operario D, Barnett NP, et al. Prevalence of Heavy Drinking and Risky Sexual Behaviors in Adult
g; Emergency Department Patients. Alcoholism, clinical and experimental research 2015,39(10):1997-2002. doi:
gi 10.1111/acer.12842 [published Online First: 2015/09/04]
35 8. Iversen ML, Sorensen NO, Broberg L, et al. Alcohol consumption and binge drinking in early pregnancy. A cross-
g? sectional study with data from the Copenhagen Pregnancy Cohort. BMC pregnancy and childbirth 2015,15:327.
gg doi: 10.1186/s12884-015-0757-z [published Online First: 2015/12/10]
2(1) 9. Keenan K, Grundy E, Kenward MG, et al. Women’s risk of repeat abortions is strongly associated with alcohol
jé consumption: a longitudinal analysis of a Russia national pane study 1994 — 2009. Plos One 2014 (3) doi:
44 10.1371. Journal.pone 0090356. Published online first: 2014/03/29
22 10. Diniz D, Corréa M, Squinca F, et al. Aborto: 20 anos de pesquisas no Brasil. Cadernos de Saude Publica
Z; 2009,25:939-42. ISSN 0102-311X. http://www.scielo.br/scielo.php?script=sci_arttext&pid=S02-
:g 311X2009000400025.
g ; 11. Quintana MIAS, Jorge MR, Gasta 1IFL, er al. The reliability of the Brazilian version of the Composite
53 International Diagnostic Interview (CIDI 2.1). Brazilian Journal of Medical and Biological Research
gg 2004,37(11):1739-45.
56
57
58
59

60 https://mc04.manuscriptcentral.com/rbp-scielo



oNOYTULT D WN =

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Revista Brasileira de Psiquiatria

12

NIAAA. Definition of Binge Drinking. Newsletter [Winter 2004 Vol 3 2004.

OPAS. La salud de los adolescentes y los jovenes en las Américas: escrebiendo el futuro. Washington (DC):
Organizacion Panamericana de la Salud, 1995.

Stata Statistical Software [program]. College Station, TX: StataCorp LP, 2013.

IBGE. Censo 2010 Resultados Gerais da Amostra. Brasil: Instituto Brasileiro de Geografia e Estatistica, 2010.
Muthén B, Du Toit SH, Spisic D. Robust inference using weighted least squares and quadratic estimating
equations in latent variable modeling with categorical and continuous outcomes. Psychometrika 1997,75:1-45.
Muthén BO, Muthén LK, Asparouhov T. Regression and Mediation Analysis Using Mplus. Los Angeles, CA:
Muthén & Muthén 2016.

Caetano R, Mills B, Madruga C, ef al. Discrepant trends in income, drinking, and alcohol problems in an emergent
economy: Brazil 2006 to 2012. Alcohol Clin Exp Res 2015,39(5):863—71. doi: 10.1111/acer.12692 [published
Online First: 2015/04/08]

Elbreder MF, Laranjeira R, Siqueira MMd, et al. Perfil de mulheres usuarias de alcool em ambulatorio
especializado em dependéncia quimica. Jornal Brasileiro de Psiquiatria 2008,57:9—15. doi: ISSN 1982-0208
Otiashvili D, Kirtadze I, O’Grady KE, et al. Access to treatment for substance-using women in the Republic of
Georgia: Socio-cultural and structural barriers. International Journal of Drug Policy,24(6):566-72. doi:
10.1016/j.drugpo.2013.05.004

Galdurdoz JCF, Noto AR, Fonseca AM, et al. V levantamento nacional sobre o consumo de drogas psicotropicas
entre estudantes do ensino fundamental e médio da rede publica de ensino nas 27 capitais brasileiras: 2004. Sdo
Paulo: CEBRID 2005

Carlini EAea. II Levantamento domiciliar sobre o uso de drogas psicotropicas no Brasil: estudo envolvendo as
108 maiores cidades do pais: Centro Brasileiro de Informacdo sobre Drogas Psicotropicas: UNIFESP -
Universidade Federal de Sdo Paulo, 2005.

Pulcherio G, Bastos T, Strey M, et al. Consumo de alcool entre adolescentes do sexo feminino. Rev Psiquiatr Clin
2011,38(5):209-10.

PARANA. Cultura e Sociedade: prevengio ao uso indevido de drogas na escola. (Cadernos tematicos dos
desafios educacionais contemporaneos). In: Contemporaneos. ed. Curitiba - PR: Secretaria de Estado da
Educagao. Superintendéncia da Educacdo. Diretoria de Politicas e Programas Educacionais. Coordenacido de
Desafios Educacionais Contemporaneos.

http://www.educadores.diaadia.pr.gov.br/arquivos/File/cadernos_tematicos/tematico_drogas2010.pdf, 2010:242

https://mc04.manuscriptcentral.com/rbp-scielo

Page 12 of 26



Page 13 of 26

oNOYTULT D WN =

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Revista Brasileira de Psiquiatria

13

Cook WK, Bond J, Greenfield TK. Are alcohol policies associated with alcohol consumption in low- and middle-
income countries? Addiction 2014,109(7):1081-90. doi: 10.1111/add.12571
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4107632/pdf/nihms584584.pdf ~ [published  Online  First:
2014/04/11]

BRASIL. Ministério da Educag@o. Curso de prevengdo do uso de drogas para educadores de escolas publicas.
Brasil, 2009.

Babor TF, Caetano R. The trouble with alcohol abuse: what are we trying to measure, diagnose, count and
prevent? Addiction 2008,103(7):1057-9. doi: 10.1111/j.1360-0443.2008.02263.x [published Online First:
2008/06/17]

Bruckner TA, Scheffler RM, Shen G, et al. The mental health workforce gap in low- and middle-income
countries: a needs-based approach. Bulletin of the World Health Organization 2011,89(3):184-94. doi:
10.2471/b1t.10.082784  http://www.who.int/bulletin/volumes/89/3/10-082784/en/  [published Online First:
2011/03/08]

Miranda AE, Gadelha AM, Szwarcwald CL. [Behavior patterns related to sexual practices and drug use among
female adolescents in Vitoria, Espirito Santo, Brazil, 2002]. Cad Saude Publica 2005,21(1):207—-16. doi: /S0102-
311x2005000100023 [published Online First: 2005/02/05]

Hoffman SD, Maynard RA. Kids having kids: Economic costs & social consequences of teen pregnancy The
Urban Insitute. ISBN 0877667454 2008.

BRASIL. Cddigo Penal Brasileiro - DECRETO-LEI No 2.848, DE 7 DE DEZEMBRO DE 1940. Artigos 124 a
128. http://www.planalto.gov.br/ccivil _03/decreto-lei/Del2848compilado.htm, 1940.

Bursztyn I, Tura LFR, Correa JdS. Acesso ao aborto seguro: um fator para a promogdo da equidade em satde.
Physis: Revista de Saude Coletiva 2009,19:475-87 ISSN 1809-4481
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0103-73312009000200013.

Brasil. Ministério da Satude. Secretaria de Vigilancia em Saude. Guia de vigilancia epidemioldgica do 6bito
materno. In: Satude DdAdSe, ed., 2009.

WHO. Health worker roles in providing safe abortion care and post abortion contraception. ISBN 978 92 4
154926 4: World Health Organization, 2015.

Martins-Melo F, Lima M, Alencar C, et al. Tendéncia temporal e distribuicdo espacial do aborto inseguro no
Brasil, 1996-2012. Revista de Saude Publica 2014,48. ISSN 1518-8787

http://www.scielo.br/scielo.php?pid=S0034-89102014000300508 &script=sci_arttext&tlng=pt

https://mc04.manuscriptcentral.com/rbp-scielo



oNOYTULT D WN =

36.

37.

38.

39.

40.

Revista Brasileira de Psiquiatria

14

Sanchez ZM, Nappo SA, Cruz JI, et al. Sexual behavior among high school students in Brazil: alcohol
consumption and legal and illegal drug use associated with unprotected sex. Clinics 2013,68(4):489-94. doi:
10.6061/clinics/2013(04)09

Strashny A. Characteristics of Pregnant Teen Substance Abuse Treatment Admissions. The CBHSQ Report.
Rockville (MD): Substance Abuse and Mental Health Services Administration (US) 2013.

Connery HS, Albright BB, Rodolico JM. Adolescent substance use and unplanned pregnancy: strategies for risk
reduction.  Obstetrics and  gynecology  clinics of North  America  2014,41(2):191-203.  doi:
10.1016/j.0gc.2014.02.011 [published Online First: 2014/05/23]

Reardon DC, Coleman PK, Cougle JR. Substance use associated with unintended pregnancy outcomes in the
National Longitudinal Survey of Youth. The American journal of drug and alcohol abuse 2004,30(2):369—-83.
Sasaki RSA, Leles CR, Malta DC, et al. Prevaléncia de relacdo sexual e fatores associados em adolescentes

escolares de Goiania, Goias, Brasil. Ciéncia & Saude Coletiva 2015,20:95-104.

https://mc04.manuscriptcentral.com/rbp-scielo

Page 14 of 26



Page 15 of 26

oNOYTULT D WN =

Revista Brasileira de Psiquiatria

https://mc04.manuscriptcentral.com/rbp-scielo

15



oNOYTULT D WN =

Revista Brasileira de Psiquiatria

Table 1 Prevalence of binge drinking and alcohol use disorder among women (N = 4256) in 2006 and 2012, by socioeconomic

and demographic characteristics.

Binge drinking*

Alcohol use disorder’

Relative Relative
2006 2012 difference 2006 2012 difference
Characteristic % (95% CI) % (95% CI) % % (95% CI) % (95% CI) %
Sample as a whole 35.1(30.2,40.2) 47.1 (42.4,51.8) 342 5.9 (4.6,7.5) 6.1(4.8,7.7) 3.39
Age, in years
14-17 30.9 (21.8,41.8) 39.5(28.9,51.2) 27.8 6.0 (3.5,10.2) 4.0 (2.4,6.7) -33.3%
18-28 42.8 (35.2,50.8) 46.0 (38.4,53.7) 7.5 10.3(7.2,14.5)  8.7(5.8,13.0) -15.5%
29-39 38.0 (29.9,46.8) 52.3 (44.7,59.7) 37.6 6.8 (4.0,11.5) 8.3(5.8,11.7) 22.1
40-59 26.8 (19.9,35.1) 50.5 (42.3,58.6) 88.4% 4.0 (2.6,6.1) 5.8(3.8,8.8) 45.0
>60 20.8 (9.7,39.0) 22.2(9.6,43.2) 6.7 0.3(0.0,2.1) 0.5(0.1,1.8) 67.0
Education
>9 33.4(26.5,41.0) 57.0 (49.5,64.2) 70.7% 5.1(3.5,7.3) 6.1(4.2,8.8) 19.6
>12 38.7(32.7,45.1) 48.2 (42.1,54.3) 24.5% 6.9(5.1,94) 6.4 (4.7,8.7) =72
>12 23.7(13.4,38.3) 32.4 (24.1,42.1) 36.7 4.6 (1.9,10.4) 5.0 (2.6,9.6) 8.7
Marital status
Single 43.8 (36.1,51.7) 48.6 (40.5,56.7) 11.0 8.9 (6.3,12.6) 6.6 (4.49.8) -25.8
Married 29.7 (23.7,36.5) 44.4 (38.9,50.0) 49.5 4.3 (2.9,6.3) 5.8(4.1,8.1) 34.9
Widowed 32.0 (16.6,52.7) 57.6 (38.8,74.4) 80.0 5.2(2.5,10.6} 3.2(1.1,8.9) —-38.5
Divorced/separated  32.3 (20.3,47.1) 60.1 (45.5,73.0) 86.0 5.5(2.8,10.4) 9.8 (5.8,16.3) 78.2
Socioeconomic class®
A 27.7(10.7,55.1) 23.7(10.4,45.4) -14.4 7.3(2.1,22.4) 4.0 (0.9,16.7) —45.2
B 31.6 (22.2,42.8) 40.6 (32.8,48.3) 28.5 5.7 (3.0,10.5) 53(3.4,8.3) -7.0
C 35.1(28.0,42.9) 51.5(45.1,57.9) 46.7 7.7 (5.5,10.8) 7.2(5.29.8) -6.5
D 35.7 (28.4,43.8) 52.5(42.0,62.8) 47.1 4.4(2.9,6.7) 4.6 (2.6,8.0) 4.5
E 47.5(24.4,71.7) 57.7 (42.1,72.0) 21.5% 6.7 (2.8,15.2) 6.0 (4.7,7.6) -10
Region
Northern 39.2 (24.1,56.6) 42.3(27.5,58.6) 7.9 5.7(2.3,13.4) 10.0 (6.0,16.4) 75.4
Northeastern 37.2(27.6,47.9) 62.1 (53.9,69.7) 66.9* 3.5(1.9,6.4) 3.5(1.8,6.9) 0
Southeastern 33.1(26.1,41.0) 42.3(35.3,49.7) 27.8* 6.4 (4.5,9.0) 6.7 (4.6,9.6) 4.7
Southern 39.1 (28.0,51.4) 43.1 (30.7,56.6) 10.2* 7.6 (4.1,13.4) 5.2(3.1,8.8) -31.6*
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Central-west 244 (149373)  41.1(28.3,55.2) 68.41 9.0 (44,174)  9.5(5.2,16.8)

Depressive disorder 38.6 (31.4,46.4)  52.8(43.9,61.5) 36.8 93(6.8,12.4)  9.3(6.7,12.8)

5.6

*Defined as the ingestion of 4 units of alcohol within 2 hours (calculated among drinkers).
TAs defined in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders.
1p<0.05 for the comparison between 2006 and 2012 (chi-square test).

SCategories established by the Brazilian Marketing Research Association, class A being the most affluent.
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Table 2 Logistic regression, adjusted for age and education, of prevalence rates and odds ratios for

unprotected sex, early pregnancy and abortion among women according to their alcohol use status, in 2012.

Sample as a whole

Variable (N =2537) No BD, no AUD BD, no AUD BD+AUD

Unprotected sex

% (95% CI) 36.1(33.2,39.1) 32.7(29.4,36.1) 48.5(39.9,57.2) 54.8 (44.6,64.6)

OR (95% CI) - 1 1.5(1.0,2.2) * 2.1(13,32)°
Early pregnancy

% (95% CI)  11.3(8.8,14.5) 10.4 (8.0,13.6) 10.6 (4.4,23.5) 25.8 (15.1,40.6)

OR (95% CI) - 1 1.2(0.4,3.3) 3.1(1.5,6.4) *
Abortion

% (95% CI)  16.3 (14.5,18.3) 15 (13.2,17.0) 20.4 (15.3,26.7) 24.9 (16.3,36.2)

OR (95% CI) - 1 1.9(1.32.8)F 25(1.54.4)°

* p<0.05, "p<0.01

BD - binge drinking; AUD - alcohol use disorder.
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Figure 1 Serial Mediation Model - The higher the value of AUS the higher the probability of abortion through early

pregnancy, independent of protected sex frequency.
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Supplementary Information:

Clarifications regarding the use of Path Analysis in crossectional database.

The authors would like to include, to the reviewers perusal, some extra
information regarding our use of a path analysis model, once we are dealing with data
from a crossectional study and enquiries regarding this procedure are common and
frequently mentioned by reviewers. The use of mediation modeling in crossectional
datasets is a sensitive subject and it has raised concerns regarding the possibility of
indirect and direct effects be given a causal interpretation.

Firstly, it must be highlighted that recent works on causality inference have
pointed out that even a study longitudinally designed with random assignment of the X
predictor does not guarantee causal interpretation'”. The assumption succinctly
summarized in the following quote from Valeri and VanderWeele®, elucidates that:
“controlled direct effects require (a) no unmeasured treat-outcome confounding, and (b)
no unmeasured mediator-outcome confounding. Natural direct and indirect effects
require these assumptions, and also (c) no unmeasured treat-mediator confounding, as
well as (d) no mediator-outcome confounder affected by treatment”. Such assumptions
have posed a new way of thinking on causality based on counterfactuals, even when the
study is not longitudinal, in which the unidirectionality is not an assumption*~®".

However, regarding these assumptions, we agree with other issues mentioned by
the authors, for instance, that maybe the indirect and direct effect might be biased due
to, say, interactions between (X and the two mediators) and non-linearities, as described

by Valeri and VanderWeele®.

It is important to state that in the present study analysis, we have based our
arguments under the works of Andrew Hayes’s references as, for example, his 2013
book titled Introduction to mediation, moderation and conditional analysis. Such
approach reflects a laissez-faire attitude about the role of data analysis in science (see
Hayes, 2013, pp. 15-18, for a more extended discussion)’. Here, we do not dwell on
some of the philosophical debates that can be found in the methodology literature about
what cause-effect means, the limitations of various research designs for entertaining
cause-effect questions, and the boundaries of the value of regression analysis and

110,11

statistical control. As recently posed by the own Hayes et al ™, such regression-based
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approach seeks to use data analysis as a tool, only one of many in a researcher's arsenal,
and ultimately secondary to theory, knowledge of the literature in one's substantive area,
and with a logical argument in terms of clinical/psychological conduction of the
phenomenon in hand. It also should be mentioned that MACROs for SAS for such
analysis are discussed in Valeri and VanderWeele® and broadly implemented in Mplus

version 7.4 Muthén et al'

. Further, in a commentary on Mediation Analysis, Causal
Process, and Cross-Sectional Data'®, Shrout, encourages the detailed exploration of
alternate causal models in psychology beyond the autoregressive model considered by
Maxwell et al.

Further, according to Mueller', “one cannot lose sight of the fact that establishing
isolated causal relationships is not the only goal of SEM”. In this publication the author
suggests that the idea of cause and effect should be abandoned in the interpretation of
SEM data, adopting the idea of predictors and outcomes instead. Therefore, we consider
that the approach on SEM used in this manuscript is even more conservative when it
comes to causal relationships.

Based on the above, and in order to state our point of view (and scientific
position) regarding the analytical approach methods applied by us, we have added in the
limitation subheading what follows:

“..Although we cannot make inferences regarding causal influences, the
associations presented here are strong enough to indicate the need for the development
of future longitudinal studies of alcohol use in order to explore causal mechanisms
related to the impacts of alcohol use on risk exposure and female reproductive health.”
(Discussion section, page 12).

The audience interested in this new approach to data structuring might consider
the mediation based on counterfactual-defined causal effects as an innovative way to
structure the hypothesis tested, allowing to clarify the direct effect in the presence of the
interaction mediator-predictor as well non-linearities.

Taking into consideration all the above stated, we emphasise that the use of
Structural Equation Models to explore the effect of multiple and concomitant variables

from crossectional data has been widely accepted by statisticians and epidemiologists

and has been extensively published.

A few examples of the use of these models in crossectional data:
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