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For example, the “winning” and “competition” subscales of the CMNI have been associated with
protection from substance use and misuse, and may have application in promoting health among
men [49].

Studies examining the relationship of adherence to feminine norms with cannabis use are lacking.
However, similar to the research on masculine norms and substance use, there is evidence that some
feminine norms may be protective of substance use while others may increase risk. For example,
women who conformed to traditional feminine norms identified in the CFNI, including “sexual fidelity”
and “modesty,” have reported lower likelihood to engage in binge drinking. However, the feminine
norm “relational” was associated with increased binge drinking [50]. Adherence to some ‘masculine
norms’ by young women is also associated with substance use [20]. For example, a study with college
women in the US found that female adherence to certain masculine norms (as identified in the CMNI),
including ‘risk-taking” and “emotional control,” was associated with binge drinking [50]. Further
research is needed to examine the relationship of specific traditional feminine or masculine norms with
cannabis use and how they operate across genders.

Studies measuring adherence to gender norms have been critiqued for underestimating the
complexity of the relationship of gender norms with various social factors including race, ethnicity,
religious identity, and sexual orientation [22]. For example, cross-sectional study designs assessing
measures of male typicality or adherence to masculine or feminine norms at specific time-points
may erroneously imply that gender norms are fixed [19]. For example, the CMNI and CFNI do not
recognize or integrate historical or developmental changes in gender norms or the influence of culture
and social and political contexts [20]. Additionally, Wilkinson et al. argue that gender ideologies
and the expression of gender norms changes with age, especially during transitional periods from
adolescence to adulthood that involve changing relationships, roles, employment, social settings and
responsibilities [20]. Recently, there has been much greater understanding of gender as fluid and
socially constructed.

Indeed, gender is both socially constructed and individually enacted, and traditional masculinities
and femininities can be both reinstated and reimagined through cannabis use. In addition to discussing
how adherence to traditional gender norms influences substance use, findings from several qualitative
studies show how substances may be used to challenge or disrupt societal gender norms. As described
by Robertson and colleagues, masculinities are complex, dynamic, and can be expressed in diverse
ways [51].

Research on alcohol use and tobacco use among girls and young women has also explored
how substances may be used to transcend and contest certain femininities. For example, a study
conducted in Spain describes how female adolescents use alcohol in public spaces as a way of
challenging social expectations regarding femininity that have typically restricted their use of public
space and substances [52]. Similarly, qualitative research reveals that young women can frame their
alcohol [53] and tobacco use [54] as a form of rebellion against traditional gender roles. These complex
and sometimes contradictory ascribed meanings of tobacco use can persist into adulthood among
women [55,56]. As social norms and gender ideologies continue to evolve [15], further research is
needed to examine how gender norms are perceived, expressed and contested, how these meanings
persist or change through the life cycle, how they may differ across cultures, and how this influences
cannabis-use patterns.

While cannabis use is becoming more socially acceptable, findings from the review suggest that
stigma remains high among pregnant women and mothers who use cannabis. This is also true for
other forms of substance use. Among women, substance use is considered in conflict with traditional
feminine norms and gender roles. Women who use substances during pregnancy and parenting
are often perceived as selfish and uncaring, and in opposition to the traditional role of the “good
mother” [57]. Applying a feminist embodiment approach to substance use, Ettorre discusses how
substance use among women tends to focus narrowly on the health effects for the fetus, with women’s
bodies reduced to “fetal containers” [58]. Women who use substances are perceived as “unfit to
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reproduce”, and pregnant women who use substances are perceived as “lethal fetal containers” [58].
She stresses the importance of addressing stigma and discrimination and maintaining the basic human
right of reproductive choices regardless of substance use. Indeed, it is important to see women’s health
and substance use as in itself worthy of harm reduction-oriented support, whether during pregnancy
or motherhood, or in general. Service approaches that consider three clients as important: the mother,
the child, and the mother-child unit are increasingly being advocated [59].

The Norwegian study conducted with women and men who had recently reduced or stopped
smoking cannabis found that men described fatherhood as incompatible with cannabis use, although
this was discussed largely in the context of fear of legal consequences (in Norway, where cannabis
is an illegal substance) rather than social disapproval [41]. Men also described reducing or quitting
using cannabis if their partner disapproved of their use, although some men did cite arguments and
conflicts. Similarly, researchers in Canada have explored the experiences of fathers who smoke [60]
and developed and evaluated gender-sensitive resources for men [61]. In a qualitative study on men’s
experiences of quitting during the transition to fathering, they found that men often experienced
disapproval from their partners and sought to maintain their autonomy while experiencing pressures
to stop smoking [49]. Further research is needed to identify opportunities for addressing gender norms
in cannabis use in harm reduction and health promotion efforts.

There is a general lack of research on gender norms, roles, relations and cannabis use among
non-heterosexual people and people with diverse gender identities. Yet trans and gender-diverse youth
report high rates of substance use, mental health issues and violence and trauma, and transgender
women and non-binary assigned male at birth youth tend to report greater substance use [62]. Similarly,
among young adults, high rates of tobacco use have been reported among both sexual minority females
and gender minorities [63]. Further research is needed to understand how substance use among trans
and gender diverse people, and cannabis use in particular, is shaped by gender norms, roles and
relations. In addition, qualitative research on the experiences related to gender and cannabis use
among people of diverse sexual orientations is needed to explore the complex relationships between
sexual minority status, heterosexuality and gender roles and norms. Existing evidence highlights the
need for integrating social supports in responses to prevent and address cannabis use among both
groups: people of non-heterosexual orientations and diverse gender identities.

More research is also required to explore how gender intersects with other social determinants of
health to influence cannabis use. In our review, we found several studies exploring the relationship
between gender and culture or acculturation and substance use [31]. Some qualitative studies included
sub-groups of males or females experiencing social disadvantage, including: low income men [40], and
justice involved girls [36]; however, these studies did not analyze the intersection of gender and social
disadvantage in relation to cannabis use. Yet evidence from the wider substance use field suggests
that other social dimensions of health influence how we act, respond to, or “do gender.” For example,
in an intersectional analysis of women’s smoking, the authors contend that the ability to challenge
traditional social constructions of femininity is typically a privilege reserved for women belonging to
higher social class [54]. More nuanced research is required to explore how other social determinants of
health intersect with gender to shape cannabis-use experiences.

In summary, addressing gender norms, roles and relations in health-promotion messaging
regarding cannabis use is critically important. Evidence from the review suggests that these dimensions
of gender can have an effect on harms, risk and exposure. As more evidence emerges on gender
and cannabis use, it is critical to avoid approaches to either prevention or health promotion that are
gender exploitive and reinforce negative gender stereotypes. For example, an analysis of substance
use education in Australia describes how school-based substance-use education reproduces harmful
feminine and masculine norms by framing young women’s substance use as more problematic
than men’s and blaming women for the physical and sexual victimization they are at risk of while
intoxicated [64].
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But advancing beyond approaches that merely avoid harmful gender stereotypes,
health-promotion responses are needed that actively integrate gender transformative principles.
Rather than just reflecting gender-based factors and concerns in messaging, gender transformative
health promotion is aimed at improving gender equity at the same time as improving health [65].
Evidence from this review suggests there may be substantial opportunities for both gender-responsive
and gender-transformative responses to cannabis use. For example, messaging might address shared
responsibility for abstinence from cannabis use during pregnancy and parenting, and resources and
supports could be developed for men to reduce or quit cannabis use during pregnancy and parenting,
emphasizing the role of men as providers and protectors, similar to smoking cessation resources that
have been developed for men [61]. In addition, messaging could address gendered risky patterns
of use, including: cannabis and alcohol use, competitive use among men, and driving and riding
as a passenger after cannabis use. Finally, there is a need for stigma reduction among pregnant
women and mothers and fathers who use cannabis. One way stigma can be reduced is by providing
accurate information regarding the health effects of cannabis use during pregnancy and parenting,
while avoiding language that is judgmental and shaming.

7. Conclusions

While research on gender and cannabis is in its infancy, the available literature indicates that,
similar to other substance use, gender norms, roles and relations have the potential to strongly influence
patterns of cannabis use. How gender is expressed through cannabis use is complex, culturally specific,
multi-faceted, and ever-evolving. As gender norms, roles and relations are constantly in flux, ongoing
research is needed to explore the relationship between gender and cannabis use that is situated in
the social, cultural and political context. Further research is also needed to understand how people
belonging to diverse gender identities perceive and express gender through cannabis use; and that
investigates how gender intersects with other social determinants of health including: sexual orientation,
class, race and ethnicity. Harm-reduction, health-promotion and prevention messaging approaches are
needed that address substance use and gender norms, as well as structural and institutional factors
that specifically support harmful gender norms and behaviours. Specifically, gender transformative
principles can be integrated in prevention, harm-reduction and health-promotion messaging to advance
gender and health equity simultaneously, and erode the impact of negative gender stereotypes and
stigmas. All of these gender-related issues need to be visited as cannabis use becomes more regulated,
decriminalized or legalized in various jurisdictions around the world.
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Appendix A. Database Search Strategies

Search (1) August 2017

1 “gender transformative”. ti,ab.
2 (“gender informed” or “gender integrated” or “gender responsive”). ti,ab.
3 (“sex informed” or “sex integrated” or “sex responsive”). ti,ab.
4 (“gender equalit *” or “gender equit *” or “gender inequality *” or “gender inequit *”). ti,ab.
5 (“sex equalit *” or “sex equit *” or “sex inequality *” or “sex inequit *”). ti,ab.
6 (“gender related” or “gender difference *” or “gender disparit *”). ti,ab.
7 (“sex related” or “sex difference*” or “sex disparit*”).ti,ab.
8 “gender comparison *”. ti,ab.
9 “sex comparison *”. ti,ab.

10 “compar* gender *”. ti,ab.
11 “compar * sex *”. ti,ab.
12 “gender based”.ti,ab.
13 “sex based”.ti,ab.
14 (“gender divers *” or “gender minorit *”). ti,ab.
15 “gender analys *”. ti,ab.
16 “sex analys *”. ti,ab.

17
(transgender * or “trans gender *” or LGBQT or LGBTQ or LGBT or LGB or lesbian * or gay or bisexual *

or queer *). ti,ab.
18 (“transsexual *” or “trans sexual *”).ti,ab.
19 17 or 18

20
(transgender * or “trans gender *” or LGBQT or LGBTQ or LGBT or LGB or lesbian * or gay or bisexual *

or queer * or “transsexual *” or “trans sexual *”). ti,ab.
21 (“non binary *” or nonbinar *). ti,ab.
22 Homosex *. ti,ab.

23
(“woman focused” or “woman focussed” or “girl focused” or “girl focussed” or “woman centred” or “girl
centred” or “woman centered” or “girl centered” or “female focused” or “female focussed” or “female

centred” or “female centered”). ti,ab.

24
(“man focused” or “man focussed” or “boy focused” or “boy focussed” or “man centred” or “boy centred”
or “man centered” or “boy centered” or “male focused” or “male focussed” or “male centred” or “male

centered”). ti,ab.
25 Transgender Persons/
26 Sexual Minorities/
27 Transsexualism/
28 Bisexuality/
29 exp Homosexuality/
30 Gender Identity/
31 (bigender * or “bi gender *”). ti,ab.
32 (“gender identit *” or “gender incongru *”). ti,ab.
33 “differently gendered”. ti,ab.
34 or/1–33 [GENDER]
35 exp Opioid-Related Disorders/
36 exp Analgesics, Opioid/
37 (opioid * or opiate *). ti,ab.

38
(fentanyl or phentanyl or Fentanest or Sublimaze or Duragesic or Durogesic or Fentora or “R 4263” or

R4263). ti,ab.
39 (oxycontin or oxycodone or oxycodan or percocet or percodan). ti,ab.
40 (heroin or morphine). ti,ab.
41 or/36–40 [OPIOIDS]
42 Prescription Drug Misuse/ or Prescription Drug Overuse/

43
((“prescription drug” or “prescription drugs” or “prescribed drug” or “prescribed drugs”) and (dependen

* or misuse * or mis-use * or abuse * or overuse * or over-use * or addict *)). ti,ab.
44 exp Substance-Related Disorders/
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45
(“substance disorder *” or “substance related disorder *” or “substance use disorder *” or “drug use

disorder *” or “drug related disorder *”). ti,ab.
46 (“over prescription” or “over prescribed”). ti,ab.
47 Drug Overdose/ or (overdose* or over-dose *).ti,ab.
48 or/42–47
49 35 or (41 and 48)
50 exp Alcohol-Related Disorders/
51 exp Alcohol Drinking/

52
(binge drink * or underage drink * or under-age drink * or problem drink * or heavy drink * or harmful

drink * or alcoholi* or inebriat * or intoxicat *). ti,ab.

53
(“alcohol dependen *” or “alcohol misuse *” or “alcohol mis-use *” or “alcohol abuse *” or “alcohol

overuse *” or “alcohol over-use *” or “alcohol addict *”). ti,ab.
54 alcohol. ti,ab. and (44 or 45)
55 Alcohol Abstinence/
56 or/50–55
57 “Tobacco Use Disorder”/
58 Tobacco/
59 Nicotine/
60 exp Tobacco Products/
61 exp “Tobacco Use”/

62
((cigar * or e-cigar * or tobacco or nicotine or smoking or vaping) and (dependenc * or misuse * or mis-use

* or abuse * or overuse * or over-use * or addiction *)). ti,ab.
63 (58 or 59 or 60 or 61) and (44 or 45)
64 exp “Tobacco Use Cessation”/
65 exp “Tobacco Use Cessation Products”/
66 ((tobacco or smoking) and cessation). ti,ab.
67 or/57,62–66
68 Marijuana Abuse/
69 Cannabis/
70 Marijuana Smoking/
71 exp Cannabinoids/

72
(marijuana or marihuana or hashish or ganja or bhang or hemp or cannabis or cannabinoid * or

cannabidiol or tetrahydrocannabinol). ti,ab.
73 (69 or 70 or 71 or 72) and (43 or 44 or 45)
74 or/68,73
75 or/49,56,67,74
76 Harm Reduction/

77
(“harm reduction” or “reducing harm” or “reducing harmful” or “harm minimization” or “minimizing

harm” or “minimizing harmful” or “harm minimisation” or “minimising harm” or “minimising
harmful”). ti,ab.

78 exp Risk Reduction Behavior/

79
(“risk reduction” or “reducing risk” or “reducing risks” or “risk minimization” or “minimizing risk” or

“minimizing risks” or “risk minimisation” or “minimising risk” or “minimising risks”). ti,ab.
80 or/76–79
81 exp Health Promotion/

82
(“health promotion” or “promoting health” or “promoting healthy” or “promoting wellness” or “patient

education” or “consumer education” or “client education” or outreach or “wellness program” or
“wellness programs” or “wellness programme” or “wellness programmes”). ti,ab.

83 81 or 82
84 Preventive Health Services/
85 Consumer Health Information/ or Health Literacy/
86 Secondary Prevention/
87 (prevention or “preventive health” or “preventive healthcare”). ti,ab.
88 or/84-87
89 (prevention or preventive). ti,ab.
90 88 or 89
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91 Rehabilitation/

92
(abstain * or abstinence or detox * or rehab * or sobriety or sober or temperance or intervention * or

cessation or recovery). ti,ab.
93 Methadone/tu [Therapeutic Use]
94 “methadone maintenance”. ti,ab.
95 Opiate Substitution Treatment/

96
(“opiate substitution” or “opioid substitution” or “withdrawal management” or “managing withdrawal”).

ti,ab.
97 (treatment* or treating or therapy or therapies). ti,ab.
98 Intervention *. ti,ab.
99 or/91–98
100 or/80,83,88,99
101 or/80,83,90,99
102 34 and 75 and 101

103
limit 102 to (english language and yr = “2007–2017”) [Limit not valid in Cochrane Database of Systematic

Reviews (CDSR); records were retained]

104

(Animals/ or Animal Experimentation/ or “Models, Animal”/ or (animal * or nonhuman * or non human *
or rat or rats or mouse or mice or rabbit or rabbit or pig or pigs or porcine or dog or dogs or hamster or
hamsters or fish or chicken or chickens or sheep or cat or cats or raccoon or raccoons or rodent * or horse

or horses or racehorse or racehorses or beagle *). ti,ab.) not (Humans/ or (human * or participant * or
patient or patients or child * or seniors or adult or adults). ti,ab.)

105 103 not 104
106 (editorial or comment or letter or newspaper article). pt.
107 105 not 106
108 (conference or conference abstract or conference paper or “conference review” or congresses). pt.

109

107 not 108EBM Reviews- Cochrane Database of Systematic Reviews < 2005 to 2 August 2017 >Embase <
1980 to 3 August 2017 >Ovid MEDLINE(R) Epub Ahead of Print, In-Process and Other Non-Indexed

Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) < 1946 to Present >EBM Reviews- Cochrane
Central Register of Controlled Trials < July 2017 >

110

remove duplicates from 109EBM Reviews- Cochrane Database of Systematic Reviews < 2005 to 2 August
2017 >Embase < 1980 to 3 August 2017 >Ovid MEDLINE(R) Epub Ahead of Print, In-Process and Other

Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) < 1946 to Present>EBM
Reviews- Cochrane Central Register of Controlled Trials < July 2017 >

111 110 use ppez [MEDLINE]
112 110 use emezd [EMBASE]
113 110 not (111 or 112) [selected 2 only as 13 were conference abstracts]

Search 2: September 2017

After reviewing the returns from the original search in August 2017, we amended the search in
September 2017 to identify studies on the health effects of substance use (for cannabis, alcohol, opioids,
tobacco/nicotine). In addition, we added sex/gender terms and substance-specific terms. The search
was amended as follows:

1. Health effects terms were added to the search terms.

(“health effect” or “heath effects” or “effect on health” or “effects on health” or “affect * health”
or “affect * the health” or “heath impact *” or “impact * on health” or “impact * health”). ti,ab.
[HEALTH EFFECTS]

These terms were searched in combination with the gender terms and substance terms as follows:
Concept 1—Gender/sex
AND
Concept 2—Substances (opioids, alcohol, tobacco, cannabis)
AND
Concept 3—health effects
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1. “gender determinant*” or “gender specific” were added to the gender/sex terms (see lines 1–33 in
original search strategy)

2. “alcohol use” or “use of alcohol” and “risky drink” were added to the alcohol terms

Search 3: April 2018

After identifying multiple papers relevant to our review that were not being captured by the
original searches, we conducted a third search in April 2018. Based on analysis of the keywords in the
articles that were missed, we amended the search as follows:

1. The following terms were added to the gender/sex terms:

(woman or man or women or men or girl or boy or girls or boys or trans or transgender or
transgendered or female or male or sex or gender). ti. [GENDER IN TI]

A search was then conducted of the article titles only, combining the following concepts:

Search strategy:

Concept 1—Gender/sex terms

AND

Concept 2—Substances (opioids, alcohol, tobacco, cannabis) terms

AND

Concept 3—Harm reduction, health promotion, prevention, treatment, health effects terms
2. “heat not burn” was added to the tobacco terms.
3. The search included studies published up until April 2018

Appendix B. Final Inclusion Criteria

Study Design:

- randomised-controlled trials (RCTs) (not already covered in an included systematic review)
- case-control studies
- interrupted time series
- cohort studies
- cross sectional studies
- observational studies
- systematic reviews
- qualitative studies
- grey literature sources
- case series

Note:

- Narrative reviews will not be included but saved as context.
- Case studies will be excluded.

The following types of literature will be included in the grey literature review:

- book chapters
- reports
- practice guidelines
- health policy documents
- unpublished research, theses
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Note: magazines and books will be excluded from the grey literature.

Countries of studies:

- Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom, United States

- Studies published in all other countries will be excluded, including animal studies.
- Studies including data from multiple countries, that include an out of scope country, will be

excluded if the data is not disaggregated.
- Systematic reviews which include studies from multiple countries will be included if reporting

on one or more studies published in an eligible country.

Date of publication:

- The literature search will cover studies published between 2007 to 2017

Language:

- Only studies published in the English language will be included.

Research Q1: PICO (Population, Intervention, Comparator, Outcome)

Q(1) How do sex- and gender-related factors impact:

(a) patterns of use;
(b) health effects of;
(c) and prevention/treatment/or harm reduction outcomes for opioid, alcohol, tobacco and

cannabis use?

Population:

- Women, girls, men, boys, trans people/ gender diverse people

- All ages, demographics within the defined populations

- Studies that are conducted primarily with pregnant girls and women will be excluded.
- Studies addressing the fetal health effects of maternal/ paternal substance use will be excluded.
- Studies addressing the health effects of substance use on the infant among women who are

breastfeeding will be excluded.
- Studies comparing heterosexual populations to LGBT populations, without sex or gender

disaggregation will be excluded.

Intervention:

Q1 (a) and (b) includes non-intervention studies (e.g., patterns of use, health effects):

- Inclusive of tobacco in general (include e-cigarettes)
- Inclusive of all alcohol use (not just binge drinking)
- Inclusive of all opioid use issues (include illicit use/heroin, prescription opioids, etc.)

� Opioid use for cancer pain management will be excluded

- Inclusive of all purposes (therapeutic and recreational), forms and modes of ingestion of cannabis
(e.g., smoking, vaping, edibles, extracts, etc.).

- Studies that report on “substance use” but do not disaggregate results by one or more of the four
substances in our review will be excluded.

Q1 (c) Harm reduction, health promotion, prevention, treatment (including brief intervention)
responses to opioids, alcohol, cannabis, tobacco/e-cigarettes
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- Studies that report on “substance use” but do not disaggregate results by one or more of the four
substances in our review will be excluded.

- Opioid substitution therapy for substances other than opioids (e.g., cocaine, methamphetamine)
will be excluded

Comparator:

- Many Q1 (a) and (b) studies will be descriptive/ prevalence studies (not intervention studies) and
may not include a comparator.

- Many qualitative and grey literature sources will likely not include comparators
- Q1 (c) studies must include a comparison between gender groups e.g., women vs. men; sub-groups

of women/men OR if sex- or gender- based factors are described or discussed in the study (e.g.,
masculinity norms, hormones etc.). Q1c studies that do not compare gender groups or describe
sex- or gender-based factors will be excluded.

Outcome:

- For non-intervention studies: prevalence/patterns of use (frequency of use, form and method of
ingestion, etc.);

- For intervention studies (Q1c): outcomes reported in the reviews will be the outcomes that are
reported in the individual papers that are reviewed. Relevant outcomes from the included studies
might include:

- Changes in substance use (uptake/initiation, harms associated with use cessation, reduction)
- Changes in client perceptions/attitudinal change
- Changes in service provider perceptions
- Changes in retention/treatment completion
- Increased use of services
- improved health and quality of life outcomes

Note: Studies that report on one or more of the four substances in relation to sex/gender only in
the baseline characteristics of the sample will be excluded, even if statistical significance is reported.

Research Q2: PICO (Population, Intervention, Comparator, Outcome)

(Q2) What harm reduction, health promotion/prevention and treatment interventions and programs
are available that include sex, gender and gender transformative elements and how effective are these in
addressing opioid, alcohol, tobacco and cannabis use?

Population:

- Women, girls, men, boys, trans people/gender-diverse people

- All ages, demographics within the defined populations

- Studies that are conducted primarily with pregnant girls and women will be excluded.
- Studies addressing the fetal health effects of maternal/paternal substance use will be excluded.
- Studies addressing the health effects of substance use on the infant among women who are

breastfeeding will be excluded.

Intervention:

- Harm reduction, health promotion, prevention, treatment (including brief intervention) responses
to opioids, alcohol, cannabis, tobacco/e-cigarettes including some sex, gender and/or gender
transformative elements
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- Studies that report on ‘substance use’ will be included if they potentially contain one of
the four substances. However, if substance use is defined, and does not contain alcohol,
tobacco, opioids or cannabis it will be excluded.

- Opioid substitution therapy for substances other than opioids (e.g., cocaine,
methamphetamine) will be excluded.

- Examples of sex specific elements (address biological differences in substance use and dependence):

- administering different types or quantities of pharmacotherapies based on evidence of
biological differences in drug metabolism/effectiveness

- timing tobacco-cessation intervention for young women based on the menstrual cycle
(hormonal fluctuations impact withdrawal)

- Examples of possible gender/gender-transformative elements:

- address gender-based violence
- provide social support
- address caregiving
- address poverty
- address negative gender stereotypes
- include education or messaging on gender norms/relations
- address employment issues/work-related stress
- address discrimination and violence related to gender identity

Interventions to address these four substances are:

- Inclusive of tobacco in general (include e-cigarettes)
- Inclusive of all alcohol use (not just binge drinking)
- Inclusive of all opioid use issues (include illicit use/heroin, prescription opioids, etc.)

� Opioid use for cancer pain management will be excluded

- Inclusive of all purposes (therapeutic and recreational), forms and modes of ingestion of cannabis
(e.g., smoking, vaping, edibles, extracts, etc).

Note: Methadone maintenance therapy will only be included if it is provided to opioid users (i.e.,
exclude if provided to treat substances outside of scope such as cocaine).

Comparator:

- No intervention or usual practice (i.e., interventions that are not gender-informed/
gender-transformative, sex-specific), or the comparison of two intervention types.

- Many qualitative and grey literature sources will likely not include comparators.

Outcome:

- Outcomes reported in the reviews will be the outcomes that are reported in the individual papers
that are reviewed. Relevant outcomes from the included studies might include:

- Changes in substance use (uptake/initiation, harms associated with use,
cessation, reduction)

- Changes in client perceptions/attitudinal change
- Changes in service provider perceptions
- Changes in retention/treatment completion
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- Increased use of services
- improved health and quality of life outcomes
- changes in health and gender equity

Note: Studies that report on one or more of the four substances in relation to sex/gender only in
the baseline characteristics of the sample will be excluded, even if statistical significance is reported.
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Abstract: Brief alcohol interventions are an effective strategy for reducing harmful and risky alcohol
use and misuse. Many effective brief alcohol interventions include information and advice about an
individual’s alcohol use, changing their use, and assistance in developing strategies and goals to help
reduce their use. Emerging research suggests that brief interventions can also be expanded to address
multiple health outcomes; recognizing that the flexible nature of these approaches can be helpful
in tailoring information to specific population groups. This scoping review synthesizes evidence
on the inclusion of sex and gender in brief alcohol interventions on college campuses, highlighting
available evidence on gender responsiveness in these interventions. Furthermore, this scoping review
offers strategies on how brief alcohol interventions can be gender transformative, thereby enhancing
the effectiveness of brief alcohol interventions as harm reduction and prevention strategies, and in
promoting gender equity.
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1. Introduction

Alcohol use, misuse, and related consequences experienced by students on college campuses have
been widely documented in the alcohol literature. Individual and environmental factors associated
with increased use include alcohol expectancies, drinking motives, and perceived norms; involvement
in fraternities or sororities; type of residence; college size; location; and alcohol availability [1].
The growing body of literature and public health concern over heavy drinking and alcohol related
consequences as individuals transition into college has resulted in increasing research on effective
alcohol reduction interventions [2–4].

While the prevalence of alcohol use remains higher among boys and men, the gender gap is
narrowing particularly among young Canadians [5,6]. In 2016, rates of heavy drinking among all age
groups were 24% for men and 14% for women; however, among young women ages 18–24, rates of heavy
drinking were much higher (23% of young women compared with 34% of young men) [5]. On college
campuses, important sex factors and gender influences must be considered. These include sex differences
in metabolizing alcohol [7], prompting the different recommendations for low risk alcohol use [4]; a greater
likelihood of women reporting substance use as a coping mechanism [8] or in connection to experiences of
sexual violence [4,9]; and male students being less likely to use harm reduction or protective behavioural
strategies [10] due to the perceptions of masculinity on alcohol use [11].

Sex and gender considerations can be integrated into alcohol interventions when designing the
intervention (i.e., taking into account sex- and gender-related factors on drinking), when implementing
the intervention (i.e., taking into account gendered barriers into intervention engagement and retention),
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and in addressing equity issues (i.e., identifying and addressing stigma related to women who drink
heavily and have unprotected sex, or engaging boys and men in supporting girls’ and women’s
health, as well as their own) [11]. Strategies that are gender responsive illustrate the ways in which
health interventions can accommodate and/or address gendered influences in the design, delivery, and
evaluation of the intervention. Gender transformative interventions are those that consider gender
norms, roles, and relations; challenge rigid gender norms; and promote gender equity [11,12].

There has been extensive work to implement and evaluate alcohol prevention and reduction
strategies on college campuses. Reviews from Larimer and colleagues have demonstrated that brief
interventions (also known as brief motivational interventions) have been an effective strategy in
individual or group formats, or using in-person, mail-in, or technological mediums [1,13].

Brief interventions are short interactions between individuals and their health care providers
that often involve personalized feedback on a health concern and discussion of strategies to improve
health [14,15]. They can be done in a variety of health settings by health or social care providers
to increase students’ motivation to change their alcohol use and increase their awareness and
understanding of their patterns of use, alcohol expectancies and related consequences, peer normative
beliefs, and protective behavioural strategies to reduce harm [16].

On college campuses in North America, the Brief Alcohol Screening and Intervention for College
Students (BASICS) program [17] has been used as the prototypical intervention to address college
drinking. Based on motivational interviewing [18] and cognitive behavioural relapse prevention,
BASICS consists of two in-person 45- to 60-min individual sessions for high risk drinkers [16]. In the
first session, students complete an assessment to identify topics relevant to their substance use or
change behaviour; and in session two, participants review personalized feedback generated from
their responses from session one. Brief interventions on college campuses have since been adapted in
a number of ways, including integrating personalized behavioural strategies, reducing the number
of in-person sessions, targeting specific subpopulations and low-risk drinkers, using standalone
personalized normative feedback (PNF) web or mail-in interventions to highlight peer drinking norms
as a comparator to individual use, and delivering interventions in a group format that is facilitated by
either care providers or peers [16,19].

While there has been extensive work to review the efficacy of brief alcohol interventions on college
campuses [1], there has been less effort to consider how these interventions are gender responsive
beyond considering the moderating effects of gender on existing interventions [16,19]. The purpose of
this scoping review was to examine gender considerations in brief alcohol interventions on college
campuses and offer opportunities to expand the scope of brief alcohol interventions to become
gender transformative.

2. Materials and Methods

This scoping review is based on a subset of data collected as part of a larger scoping review
conducted to identify and synthesize current research on sex- and gender-related factors connected to
opioid, alcohol, tobacco, and cannabis use. A scoping review methodology was used to identify the
breadth of existing literature that responded to two questions:

1. How do sex- and gender-related factors impact (a) patterns of use; (b) health effects of; and
(c) prevention, treatment, and harm reduction outcomes for the four substances?

2. What harm reduction, health promotion, prevention, and treatment interventions and programs
are available that include sex, gender, and gender-transformative elements, and how effective are
these interventions in addressing opioid, alcohol, tobacco, and cannabis use?

A scoping review methodology was used to identify the breadth of existing literature relating
to sex, gender, and the four substances as well as to summarize and analyze the research [20].
This methodology was selected due to the exploratory nature that, unlike systematic reviews, have
broad inclusion criteria [21].
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An iterative search of peer-reviewed literature was conducted in health-related academic databases,
including Medline, Embase, Cochrane Database of Systematic Reviews, and Cochrane Central
Register of Controlled Trials via Ovid, CINAHL, PyscINFO, Social Work Abstracts, Women’s Studies
International, and LGBT Life via EbscoHost, and Social Science Citation Index via Clarivate Analytics.

The scoping review included English language articles published from 2007 to 2017 from a
selection of Organizational for Economic Cooperation and Development member countries, including
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, United
Kingdom, and United States. The population of interest included women, girls, men, boys, trans,
and gender-diverse individuals of all ages and demographics. Articles related to substance use in
pregnancy were excluded in the original scoping review.

For the full methods and search strategy of the original scoping review see Hemsing et al.
(forthcoming) [22].

A total of 5030 articles were included in the original scoping review. These articles were
organized in an Endnote library by substance (alcohol, tobacco, opioid, cannabis, general substance use,
or containing multiple substances) as well as by research focus (i.e., prevalence, health consequences,
and intervention type). Drawing on the original findings, this scoping review examined a subset of the
original data collected to further examine how gender was integrated into brief alcohol interventions
on college campuses. A scoping review methodology was chosen for this to explore the breadth of the
literature on gender responsive brief interventions on college campuses.

As with the original review, this scoping review included English language articles published
from 2007 to 2017 from the aforementioned Organizational for Economic Cooperation and
Development member countries. The population of interest included women, girls, men, boys, trans,
and gender-diverse individuals of all ages and demographics. Using a scoping review methodology
allowed for inclusion criteria to be amended post-hoc based on familiarity with the literature [20]. From
the original findings, the authors excluded literature on cannabis, opioids, tobacco, and polysubstance
use, as well as literature about other intervention approaches, including broader prevention or treatment
efforts, which left the authors with 54 articles on brief alcohol intervention to review. Titles and
abstracts were read and screened by one researcher (LW) and checked by a second researcher (JS) to
ensure that relevant studies were included. Alcohol brief interventions that did not take place on
college campuses were excluded. The final sample included 21 articles on brief alcohol interventions
on college campuses. A flow diagram detailing the number of studies included and excluded at each
stage is provided in Figure 1.
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Figure 1. The Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) flow
diagram adapted from Moher et al. (2009) [23] for the scoping review process [24].

The authors extracted data from the 21 included studies in Microsoft Excel, including information
on location and setting, methodology and measures, number of participants and eligibility criteria,
research aims, and key findings (see Table 1). As is typical in scoping reviews, the authors did
not conduct a quality assessment [25], but rather focused on identifying and analyzing sex and
gender inclusion and considerations in brief alcohol interventions on college campuses, and offered
opportunities to expand the scope of brief alcohol interventions to be gender transformative.
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3. Results

Twenty-one studies were included in the scoping review that integrated sex, gender,
or gender-transformative considerations in brief alcohol interventions on college campuses. The included
studies are summarized within the following categories: interventions using social norms and PNF;
technology-based interventions; dual interventions; and mail-in interventions. Several of the interventions
fit into multiple categories, such as those that used PNF and technology-based or mail-in mediums, but
are discussed based on the study’s primary focus. Details on the study location, research aim, measures
used, participants, and key findings are presented in Table 1.

3.1. Interventions Using Social Norms and Personalized Normative Feedback

Twelve studies integrated social norms or PNF as the brief intervention approach. These interventions
relied on correcting misperceptions and overestimations of peer drinking in order to reduce drinking or
alcohol-related consequences [26]. The medium in which the interventions were delivered varied greatly,
with five-interventions using a web-based medium [26–30], six interventions conducted in-person or in
group settings [7,31–35], and one using a mail-in medium [36]. Of the twelve interventions, five included
only female students, one included only male students, and five included both male and female students.

The identified studies had differing ways in which they reported on the efficacy of using social
norms and PNF. While many studies included normative feedback as part of the intervention,
few reported on changes in norm perceptions or the effect of norm-based components on alcohol use.
Of those that included such findings, the results suggest that norm-based alcohol reduction interventions
often had significant effects regardless of the medium in which they were delivered [26,30,35,37].

Four web-based interventions, three from the United States [26,28,30] and one from Canada [29],
found that PNF significantly lowered perceptions of normative drinking. In one study, the authors
found that while the PNF resulted in corrections to normative misperceptions, particularly amongst
male participants, the PNF had a small-to-medium effect on norms at one-month follow-up [26].
However, in two studies from Canada and the United States, the authors found that the reductions in
norm misperceptions at the three-month follow-up were a significant predictor of reduced drinking
outcomes at the five-month follow-up [29,30].

In studies that explored the impact of gender-specific PNF (whereby PNF components are based
on same-gender norms rather than opposite-gender norms), researchers suggested that gender-specific
normative misperceptions were evident for both men and women [26,30]. However, there were varied
results in the efficacy of gender-specific PNF. In one study from the United States, the authors found
that gender-specific PNF resulted in significantly reduced alcohol use in comparison to the control
condition, and that gender-specific PNF resulted in stronger, and more consistent, drinking reductions
compared to the gender-neutral or control conditions. However, reductions in alcohol use from
the gender-specific PNF were not statistically significant compared to the gender-neutral PNF [30].
In another study from the United States, gender-specific PNF was most effective amongst women who
strongly identified with their gender, whereas gender identity was not associated with changes in
alcohol use in the gender-neutral or control conditions [26]. In a third study from the United States, the
authors found that that while normative feedback was effective in reducing misperceptions around
alcohol use, there was no significant effect of gender-specific PNF [35].

3.2. Technology-Based Interventions

Eight interventions were technology-based. Six of the studies were web-based or
computerized [26–30,38] and two were mobile health interventions using smartphone applications
(apps) [39] and short message service (SMS) [40]. All of the web-based and computerized interventions
were validated and modeled on previously described and evaluated interventions [27–29,38].
Computerized brief interventions can be disseminated widely for a low cost, without high human
resource requirements or participant demands [27–29,38]. These interventions also allow participants
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to anonymously report information that they may not feel comfortable sharing in a face-to-face
setting [28]. This was specifically of note for the three interventions that were only inclusive of women,
where the interventions required women to disclose prior experience(s) of sexual violence.

Only one computerized intervention evaluated the impact of the medium on alcohol use
reduction. The study, from Canada, found that while the focus on norm misperceptions had salient
effects, there were no significant effects of e-CHECKUP TO GO (e-CHUG) on drinking outcomes at
follow-up, indicating that additional sessions may be required to sustain the efficacious elements of
the intervention [29].

Two studies examined mobile phone interventions, both of which were directed to students
regardless of their gender. In one study from Sweden, the authors examined the uptake and efficacy
of two smartphone apps amongst university students. The Promillekoll (Check Your Blood Alcohol
Content (BAC)) app allowed users to find their real time BAC by registering their alcohol use and
providing suggested strategies to maintain a safe level of consumption. The PartyPlanner app was
developed to modify drinking behaviour through event simulation, allowing users to visualize their
drinking intentions and adapt their risk perceptions to real-life situations. The app also provided an
electronic display of BAC at distinct points through the simulation and real-time occasion. Both of the
apps had high attrition rates. Women were more likely to continue using the program and complete
the follow-up. Unexpectedly, the Promillekoll app showed increased drinking frequency among male
users, possibly as a result of men using the app as a competitive drinking game rather than as a risk
reduction tool; the same effect was not found for the PartyPlanner app [39].

The other mobile phone intervention, from the United States, combined an SMS intervention
called PantherTRAC with two in-person sessions to increase students’ understanding of their own
weekend drinking, change their attitudes and self-efficacy, and commit students to reduced drinking.
The software would commence a text-based dialogue starting on Thursday to prompt users to reflect
on their drinking plans and goals, and end on Sunday with a prompt for students to report the
number of drinks consumed, which would allow for the intervention to provide tailored feedback
based on participants’ consumption. The intervention resulted in change behaviour, with participants
reporting a decrease of binge drinking behaviour and reporting decreased binge drinking on weekends
where they had committed to a weekend drinking goal. There were no gender differences in alcohol
reduction [40].

3.3. Dual Interventions

Four studies explored the efficacy of interventions for alcohol and other health concerns. All of the
studies were from the United States, were inclusive of only female college students, and all explored
the efficacy of interventions targeting alcohol and sexual risk reduction [27,28,38,41].

Two studies explored the effect of a brief alcohol intervention on sexual risk behaviours. In one
web-based brief intervention, the authors found a positive intervention effect on condom use
assertiveness among those with a history of childhood sexual assault [38]. In another study exploring
changes in alcohol use and victimization, the authors found that the motivational interviewing and
motivational interviewing with feedback conditions decreased alcohol use, with the latter condition
resulting in steeper decreases in unwanted sexual activity. Alcohol use and ambivalence to change
were associated with unwanted sexual activity [41].

Two studies explored the efficacy of a dual web-based alcohol and sexual assault risk reduction brief
intervention compared to a singularly focused alcohol or sexual assault risk reduction intervention. Female
students in the combined condition reported decreased sexual assault risk or rape at the three-month
follow-up, and women in the combined condition with a history of adult sexual assault reported decreases
in heavy episodic drinking (HED) [28]. The combined intervention also resulted in reduced “drinking to
cope” amongst those with higher baseline levels of drinking to cope, as a result of having information,
protective strategies, and resources to both reduce HED and sexual assault risk [27].
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3.4. Mail-In Interventions

Two studies used pamphlets or a letter to reduce single occasion and peak alcohol use. The studies,
from the United Kingdom [36] and United States [37], were inclusive of male and female students who
reported alcohol use and heavy episodic drinking, respectively.

Both pamphlets included standard drink sizes and recommended daily limits [36,37]. In the British
study, the pamphlet also included peer drinking norms, strategies to reduce alcohol consumption, and
prompting information on implementation intentions. The pamphlet intervention resulted in reduced
risky weekend drinking among women and increased self-efficacy in relation to actions that could be
used to promote alcohol reduction among men [36].

In the American study, in addition to the aforementioned information, the pamphlet also included
general information about substance use, resources and referrals, and a BAC handout. In a second
intervention condition, the authors examined the efficacy of the pamphlet sent along with a personalized
letter expressing concern over students’ drinking patterns, their BAC, assurance of confidentiality,
and contact information if individuals wanted additional information. The latter condition resulted
in reducing peak BAC among women and those with higher reported alcohol use, but not with men.
However, there were no significant differences between those that were sent the combined letter and
pamphlet compared to those that just received the pamphlet [37].

3.5. Gender Inclusion and Considerations

As part of the scoping review inclusion criteria, all of the studies had to consider sex, gender, or
have gender responsive [12] elements in their alcohol brief intervention. Few of the articles included
sex considerations, and where it was included, it was as part of the brief intervention to describe the
physiology of how men and women metabolize alcohol [7,34,42]. However, all of the articles included
gender responsive aspects and were directed to specific gender groups.

Of the 21 studies included, 11 interventions included women only [7,27,28,31–33,38,41–44], one
inclusive of males only [34], and nine were inclusive of both men and women [26,29,30,35–37,39,40,45].
No studies identified other forms of inclusion beyond the gender binary or addressed other intersections
of equity, such as race/ethnicity or sexual orientation.

Five studies from LaBrie and colleagues employed group brief motivational interventions that
examined gender-specific reasons for drinking. Four of the interventions were geared to female
college students, where the interventions examined the positive and negative aspects of drinking,
normative feedback, and the moderating effects on women’s drinking. The authors found that social
and enhancement motivations were positively associated with drinking [33]. As such, women with
strong social motivations were more likely to experience reductions in drinking outcomes [44] and
that participation in the gender-specific intervention resulted in significant reductions in drinking
outcomes, including drinks per month, drinking days, average drinks, and alcohol-related negative
consequences [7,42]. Using the same model, LaBrie and colleagues developed a gender-specific
program for adjudicated male students that found significant reductions in drinks per month and
alcohol-related consequences [34].

These findings demonstrate support for the efficacy of brief alcohol interventions, as well as
the growing evidence supporting the efficacy of group-based and gender-specific interventions,
which address gendered motivations and influences, not only normative behaviours for drinkers in a
gender group.

4. Discussion

While gender and sex have been integrated into existing interventions and research on brief
alcohol interventions on college campuses, further work is needed to bring attention and address sex
and gender influences on alcohol use for college students. Moreover, there is an immense need to
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consider sex and gender in the design and implementation of the brief alcohol intervention—and the
intervention’s capacity to address gender equity issues.

Six of the included studies reported only differences in intervention efficacy among male and
female students, as opposed to exploring any sex and gender factors and influences [29,36,37,39,40,45].
Two studies even conflate sex and gender, with one study discussing sex-related norms (for a
gender-specific PNF) [30] and the other study reporting on the moderating effects of sex rather than
gender [29]. This misuse of language emphasizes the critical need for researchers to develop an
understanding of sex and gender to further the efficacy of health promotion interventions [12].

Only three interventions designed for male and female students incorporated gender-based
analysis beyond an examination of the moderating effects on outcome overall [26,30,35]. In research
from Lewis et al., evaluating the efficacy of a gender-specific and gender-neutral PNF, the findings
demonstrated that while both PNF conditions resulted in reduced drinking, the gender-specific PNF
resulted in more consistent reductions [30] and was more effective in reducing alcohol consumption
among women who strongly identified with their gender [26]. These findings may suggest the potential
benefits for the gender-specific elements extend beyond reinforcing stereotypical gender norms [12]
to address other aspects of gender, such as the role of gender relations in affecting alcohol use when
developing and evaluating brief alcohol interventions [30].

LaBrie and colleagues examined the efficacy of interventions on female- [7,33,44] and
male-specific [34] reasons for drinking. Participants discussed the normative and “good” and
“not-so-good” things about alcohol use, such as the social benefits for drinking, alcohol expectancies
and related consequences, and identified strategies, skills, or coping mechanisms to reduce alcohol use
and related consequences [7,33,34,44]. The authors further developed a female-specific intervention to
examine the role of relational health in alcohol consumption and related consequences [42]. These
studies, which underpinned motivations for alcohol consumption, were particularly effective in
responding to the relational components of men’s and women’s alcohol use. Similar to the work of
Smith and Berger [46], the findings suggest that female college students, particularly in their freshmen
year, primarily drank to fulfill the need for social connection [42].

Five interventions for women were dual interventions for alcohol and sexual assault risk
reduction [27,28,38,41] or to examine the moderating effects of sexual violence on the brief alcohol
intervention [43]. Often, these studies integrated protective behavioural strategies, such as finding
personal transportation or meeting in a public place [28,32,38], that can help reduce alcohol-related
consequences and risk of sexual violence [9]. While research suggests that women are more likely to
experience sexual violence on days of heavy drinking [9,27,28,41], and that women may be more likely
to use protective behavioural strategies compared to men [19], such interventions put the onus on
women to reduce their risk of assault or their number of sexual partners, rather than addressing the
sexual violence as a gender equity issue. As such, brief alcohol interventions must also be developed
for men that are inclusive of their own change behaviour, norms about both alcohol use and sexual
violence, and that promote respect, safety, and consent in all sexual relations. Such learnings could be
built upon the male-only interventions from LaBrie et al. [34] or future interventions that are geared
towards men.

4.1. Future Considerations

Of the studies included, those that explored gendered motivations for substance use (i.e., female
students drinking to enhance social connection) and responded by creating brief alcohol interventions
that addressed the relational elements of substance use were in the best position to address gender
inequities [7,33,44]. These interventions considered gender from the onset; they were developed
bearing gender considerations in mind and were implemented in group settings, which allowed for
harm reduction and prevention strategies that facilitated connection outside of a drinking context.
Future interventions should follow a similar trajectory in developing and responding to gender norms
and relations.
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There are other examples of gender transformative interventions on college campuses. In Canada,
the Caring Campus project was developed to promote male students’ health by empowering first
year male students to take on leadership roles to advance men’s mental health and transform campus
drinking norms. The intervention used an empowerment-based health promotion framework to
encourage individuals’ self-esteem and self-efficacy, with the goals of prompting community action
and confidence to affect change. By targeting first year males, the intervention was able to respond to
how the transition into college can be a time of increasingly risky drinking, how masculine norms
affect drinking and access to health and wellness services. Moreover, through developing a peer-led
model, Caring Campus allowed for the normalization and destigmatization of mental health and
substance-use concerns, which allowed both men and women to more readily access services which
otherwise would have seemed inaccessible [47].

Another Canadian initiative, What’s Your Cap at the University of Saskatchewan, is a student run
harm reduction initiative to raise awareness about alcohol-related consequences. What’s Your Cap
shares campus-specific PNF and raises awareness of the harms related to risky alcohol consumption
on their website, social media, and through peer facilitation [48]. Some of their materials, such as the
“Blindsided by the Alcohol Industry” infographic, have been designed to empower women to question
the alcohol industry’s gendered marketing approaches that promote alcohol consumption by women,
by linking alcohol consumption to attractiveness, sexuality, and relational success [49]. Through such
initiatives, the potential can be seen for mail-in or web-based interventions to promote examination of,
and change in, gender norms and inequities as a means of achieving goals of reducing alcohol use and
promoting health.

These two examples from Canada are illustrative of the essence of gender-transformative
approaches—to change negative gender norms that adversely affect health, engage men and boys in
new ways, and empower girls and women at multiple levels. And to do this while working on alcohol
issues, as a proactive way of improving health related to alcohol use by integrating gender equity
critique and collective action.

There is an increasing interest and commitment by governments and research bodies to adopt sex,
gender, and equity analysis (SGBA+), a process that analyzes research from perspectives of individuals
and groups who differ by sex, gender, sexual orientation, etc., and to apply this understanding in a
systematic way to achieve equity [50]. See, for example, Status of Women Canada [51], Canadian
Institutes of Health Research [52], European Gender Medicine [53], and National Institutes of Health [54].
Universities and colleges must lead with the same commitment and momentum. Such analysis and
gender-transformative approaches are integral to most effectively facilitate cultural change and respond
to the needs of the students that these interventions are targeting. Moreover, future interventions
should also consider intersecting areas of equity, which interact with gender and sex in significant
ways but were sparsely included in the literature.

4.2. Limitations

This scoping review only included studies where brief alcohol interventions on college campuses
were the primary focus. As such, it is possible that there are gender-transformative brief alcohol
interventions that were excluded, such as those that were occurring off-campus [55,56], where the brief
alcohol intervention was included as a control condition [57,58], or for women in the pregnancy or
post-partum periods. However, the scoping review demonstrated that there is a tremendous need to
expand to address gender inequities, as well as to expand the scope of the work to include men, trans,
and gender-diverse individuals.

5. Conclusions

Gender transformative interventions can shift gender norms and correct power imbalances so
that individuals are able to better reach their health potential. Despite extensive work on brief alcohol
interventions on college campuses, there has been no such work to review these studies and analyze
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their attention to a full range of gendered influences on use, engagement, outcomes, and improvement
in equity. This scoping review demonstrates the need to further gender responsiveness in brief alcohol
interventions on college campuses and the ways in which interventions can be gender transformative
through advancing gender equity while also addressing alcohol use. Future work must move beyond
reinforcing prescriptive and stereotypical notions of gender to demonstrate an understanding of the
differences between sex and gender. By integrating sex, gender, and other equity considerations,
brief alcohol interventions can better respond to the systemic influences that perpetuate negative
gender roles, expectations, relations, and regulations that underlie alcohol use among college students.
In doing so, interventions will be able better facilitate both individual health, safety, and equity, as well
as systems-level change as students transition into, and out of, college.
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Abstract: Illegal substance use in sexual minorities is an important health issue worldwide. The present
cross-sectional study aimed to investigate the multi-dimensional factors associated with illegal
substance use among gay and bisexual men in Taiwan. This questionnaire-survey study recruited
500 gay or bisexual men aged between 20 and 25 years. Their experiences of using eight kinds of
illegal substances in the preceding month were collected. Their previous experiences of homophobic
bullying, satisfaction with academic performance, truancy, perceived family and peer support in
childhood and adolescence, and social-demographic characteristics, were also collected. Potential
factors associated with illegal substance use were identified using univariate logistic regression,
and further selected into a forward stepwise logistic regression model to identify the factors most
significantly related to illegal substance use. A total of 22 (4.4%) participants reported illegal
substance use in the preceding month, and mean age was 22.9 ± 1.6. Forward stepwise logistic
regression revealed that being victims of homophobic cyberbullying in childhood and adolescence
(odds ratio (OR) = 1.26; p = 0.011), disclosure of sexual orientation at junior high school (OR = 4.67;
p = 0.001), and missing classes or truancy in senior high school (OR = 2.52; p = 0.041) were significantly
associated with illegal substance use in early adulthood. Multi-dimensional factors in childhood and
adolescence that were significantly associated with illegal substance use in early adulthood among
gay and bisexual men were identified. Besides traditional bullying, the effect of cyberbullying and
school performance on illegal substance use should not be ignored. This study is limited to the
cross-sectional design and possible recall bias. Mental health professionals must routinely assess these
significant factors to prevent and intervene in illegal substance use among gay and bisexual men.

Keywords: sexual minorities; illegal substance use; homophobic bullying

1. Introduction

1.1. Substance Use in Sexual Minorities

Substance use has become a major public health concern. According to the 2018 World Drug
Report, 2.75 hundred million people have used illegal drugs at least once, which comprises 5.6% of
the general population aged between 15 and 64 years [1]. Among them, 31 million people have been
diagnosed with substance use disorder. Substance use often results in socio-economical and health
burdens, including domestic violence [2,3], increased crime rates [4], suicide [5], comorbidity with
mental illnesses [6], and comorbidity with physical illnesses, such as blood-borne disease [7]. Substance
abuse is also a key public health issue worldwide for sexual minorities. An epidemiologic study derived
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from the National Epidemiologic Survey on Alcohol and Related Conditions-III, reported a higher
prevalence of drug abuse at some point during their lifetime, for gay/lesbian (19.6%) and bisexual
(26.5%) individuals, compared with heterosexual individuals (12.1%) [8]. In Taiwan, a cross-sectional
study indicated 16% of recreational drug use in the previous 6 months within men who have sex with
men (MSM; 98.6% of them are gay/bisexual men) [9], and it is also higher than an epidemiological
study, which reported 0.17% of past-1-year prevalence for club drug use in general population [10].
To be specific, methamphetamine along with ketamine and marijuana are popular according to a
national survey [10]; however, such investigation for sexual minorities is insufficient. A previous
study indicated that poly drug use among gay and bisexual men, is significantly associated with HIV
infection, high-risk sexual practices, and partner violence [11]. Meyer proposed the minority stress
theory (MST) to illustrate the association between multiple stressors and mental health status in sexual
minorities [12]. This model was tested for substance use and it showed a good level of application
in sexual minorities [13]. Investigation of the factors affecting substance use in sexual minorities can
serve as the basis for developing prevention and intervention programs.

1.2. Factors Related to Substance Use in Sexual Minorities

According to the ecological systems theory developed by Bronfenbrenner [14], substance use
in sexual minority individuals is an ecological phenomenon, which has been established and
perpetuated over time because of the complex interactions between individual and social factors.
With regards to individual factors associated with substance use, previous studies have indicated that
bisexual individuals have a higher rate of substance use compared with gay/lesbian and heterosexual
individuals [15,16]. Moreover, some studies have found that disclosure of sexual orientation was
associated with significantly greater substance use [17–19], while other studies do not support this
finding [20,21]. To the best of our knowledge, whether disclosure of sexual orientation at a specific life
stage is associated with substance use in sexual minority individuals has not been previously examined.
Given that different individuals may have various abilities and strategies to cope with stress at various
life stages [22,23], and that substance use is one common but improper coping strategy [24,25], it is
possible that disclosure of sexual orientation at a specific life stage may increase the risk of substance
use in sexual minority individuals.

With regard to social factors associated with substance use, social support from peers and family
contributes to the mental health of sexual minority individuals [26,27]. Illegal substance use in
sexual minority individuals has been previously reported to be associated with family rejection [28].
Individuals who perceived high levels of peer support were more likely to use legal substances, such as
cigarettes, compared with those who perceived low levels of peer support [29–31]. In addition to
family and peers, schools are also an important social environment that can affect the growth of
most individuals. Research has revealed that low academic performance in school is associated with
substance use and emotional distress in sexual minority individuals [32]. Moreover, missing classes,
truancy, and substance use are presentations of a poor adjustment to school life [33]. However, no study
has taken the association between illegal substance use and multiple social factors, including social
family support, peer support, satisfaction with academic performance, missing classes, and truancy,
into consideration in sexual minority individual.

1.3. Association between Homophobic Bullying and Substance Abuse in Sexual Minority Individuals

Homophobic bullying is also a noteworthy issue for sexual minorities. Homophobia is defined
as negative beliefs, attitudes, and behaviors toward Lesbian, gay, bisexual and transgender (LGBT)
individuals [34]. A meta-analytic study revealed higher rates of depression and suicide in LGBT
individuals [35]. Mental health problems are reported to be mainly a result of negative life experiences,
including homophobic bullying [36]. Sexual minority individuals may encounter stress associated with
unfriendly social environments full of prejudice and discrimination, which may lead to mental health
problems [37,38]. Furthermore, homophobic bullying in childhood and adolescence has been reported
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to be harmful to future psychosocial and health outcomes in adulthood [39]. Therefore, investigation
into the effects of homophobic bullying can help clinicians with early intervention.

The results of previous studies on the association between homophobic bullying and substance
abuse in sexual minority individuals are mixed. Although a recent study found that homophobic
bullying and victimization were not significantly associated with current substance use among sexual
minorities [40], another study demonstrated that lesbian, gay, and bisexual youths reporting a high
level of at-school victimization reported more severe substance use than those experiencing a low
level or no victimization [41]. Moreover, previous studies mainly examined the role of traditional
bullying victimization for substance abuse, whereas the role of cyberbullying victimization, a new
type of harassment that has emerged in the digital age [42], in substance abuse warrants further
study. It has been previously reported that sexual minority youths experience higher online peer
victimization compared with heterosexual youths [43]. The potential association between both
traditional homophobic bullying and cyberbullying with illegal substance use in sexual minority
individuals, warrants further investigation.

1.4. Aims of the Study

The aim of the present cross-sectional study was to investigate multi-dimensional factors of illegal
substance use in gay and bisexual men in Taiwan. The authors suppose that there are multi-dimensional
factors, including homophobic bullying victimization, sexual orientation characteristics, and family,
peer, and school factors that are associated with illegal substance use in early adulthood among gay
and bisexual men.

2. Materials and Methods

2.1. Participants

In the current study, we recruited participants using an online advertisement that was posted
on a bulletin board system, Facebook, and the home pages of five health promotion and counseling
centers for sexual minorities in Taiwan. Print versions of the advertisement were mailed to the LGBT
student clubs at 25 colleges in Taiwan. Those who exhibited any cognitive impairment (e.g., substance
intoxication or intellectual disability) that prevented them from understanding the goal of the study or
from completing the questionnaires were not included in this study. In total, 500 gay or bisexual men
aged between 20 and 25 years were recruited into this study. Before assessment, informed consent was
obtained from all participants. Before the recruitment, the study was also approved by the Institutional
Review Board of Kaohsiung Medical University Hospital (KMUHIRB-F(I)-20150026).

2.2. Measures

2.2.1. Illegal Substance Use

The D-score of Drug Use Disorders Identification Test-Extended (DUDIT-E) was used to identify
the history of illegal substance use for all individuals. It had been developed for the sequential
clinical assessment of drug use. The concurrent validity of the D-score is reported to be acceptable,
and test-retest reliability is 0.79, indicating an excellent intraclass correlation [44]. The participants were
asked about any previous experiences where they used marijuana, methamphetamine, cocaine, heroin,
ketamine, ecstasy, hallucinogens, volatile organic compounds, and other drugs in the preceding month.
Participants who had used any kind of illegal substance were classified as having illegal substance use.

2.2.2. Experiences of Homophobic Bullying and Victimization

Six items from the Chinese version of the self-report School Bullying Experience Questionnaire
(C-SBEQ) [45] were used to assess the experiences of the participants with regard to traditional
bullying in primary (grades 1–6), junior high (grades 7–9), and senior high (grades 10–12) schools,
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based on their gender role nonconformity and sexual orientation at school, tutoring schools, after-school
classes, and part-time workplaces. Multiple forms of traditional homophobic bullying victimization
were evaluated, including name calling, social exclusion, ill speaking, forced work, physical abuse,
and confiscation of money, school supplies, and snacks. The responses for these six items were
graded on a 4-point Likert scale as following: 0 = never, 1 = just a little, 2 = often, and 3 = all the
time. A previous investigation on C-SBEQ psychometrics revealed that the C-SBEQ has acceptable
validity and reliability [45]. The Cronbach α value of the scale for evaluating the homophobic bullying
victimization was 0.82. In this study, participants who rated 2 to 3 for any item were identified as
self-reported victims of homophobic traditional bullying. In order to group the subtype of traditional
bullying, we categorized social exclusion into “social bullying”, name calling along with ill speaking
into “verbal bullying”, physical along with forced work into “physical abuse”, and confiscation of
money/supplies into “snatching of belongings”.

Three items from the Cyberbullying Experiences Questionnaire [46] were also used to evaluate the
participants’ cyber bullying experiences in elementary, junior high, and senior high schools based on
their gender role nonconformity and sexual orientation. These three items described the experiences
of others posting mean or hurtful comments, others posting upsetting photos, pictures, or videos,
and online rumor-spreading through blogs, emails, social media platforms (Facebook, Twitter, Plurk),
and pictures or videos. An example of the questions is as follows: “How often have other students
posted mean or hurtful comments about you through emails, blogs, or social media because they thought
of you as a sissy (they found you homosexual or bisexual)?” The responses to these items were graded
on a 4-point Likert scale, with scores ranging from 0 (never) to 3 (all the time). The Cronbach α value of
the scales for evaluating homophobic cyberbullying victimization was 0.81. In this study, participants
who rated 1 for any item were marked as self-reported victims of homophobic cyberbullying.

2.2.3. Demographic and Family Characteristics

Data were recorded on the participants’ age, educational level, parental marriage status,
and paternal and maternal education levels. We divided included participants were into those
with high education levels (college or above) and those with low education levels (high school or
below). We also grouped participants into those with high parental education levels (parents completed
9 years of compulsory fundamental education) and those with low parental education levels (parents
did not complete 9 years of compulsory fundamental education).

2.2.4. Sexual Orientation Characteristics

The sexual orientation of participants (homosexual or bisexual) and disclosure of sexual orientation
to others at primary school, junior high school, senior high school, and college, was recorded.

2.2.5. Social Support

The Chinese version of the 5-item self-administered Family Adaptation, Partnership, Growth,
Affection, Resolve (APGAR) Index was used to estimate participants’ satisfaction with different
domains of family support during their childhood and adolescence [47,48]. Each item was rated on a
4-point Likert scale, with scores ranging from 0 (never) to 3 (always). The Family APGAR Index was
also transformed into the Peer APGAR Index to identify the participants’ satisfaction with different
domains of their peer support during childhood and adolescence. Higher total scores on the Family
and Peer APGAR indices stood for higher levels of family and peer support, respectively. The Cronbach
α values for the Family and Peer APGAR indices in the present study were 0.86 and 0.87, respectively.

2.2.6. School Characteristics

We invited participants to retrospectively remind their subjective satisfaction with their academic
performance in primary, junior high, and senior high schools using the 4-point Likert scale, ranging
from 0 (very satisfied) to 3 (not satisfied at all). In this study, participants who answered 2 or 3 were
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identified as dissatisfied with their academic performance. The tendency to miss classes or truancy in
elementary, junior high, and senior high schools was evaluated using a 4-point Likert scale, ranging
from 0 (never) to 3 (very frequent). In this study, all participants who did not answer 0 on any item
were classified as having a tendency to miss classes or truancy.

2.3. Procedure

This study was performed as a paper-and-pencil questionnaire. Assistants in our research team
individually explained the procedures and methods for completing the research questionnaires to the
participants. The participants could ask any question when they faced difficulties in completing the
questionnaires, and the research assistants would answer them.

2.4. Statistical Analysis

Initially, we summarized the demographic, sexual orientation, family, school, and social support
characteristics in Table 1. In order to estimate the odds ratio (OR) for multiple variables, univariate
logistic regression was used to identify potential predictors associated with illegal substance use.
Second, all potential predictive variables (p < 0.05) identified from the first step were selected in a
forward stepwise logistic regression model to determine the best predictors for illegal substance use.
All tests were 2-tailed, and statistical significance was set at p < 0.05. All data were processed using
SPSS version 23.0 for Windows (SPSS Inc., Chicago, IL, USA).

Table 1. Demographic factors and sexual orientation-related experiences associated with illegal
substance use examined by univariate logistic regression (N = 500).

Variables Mean SD B OR 95% CI p

Age (years) 22.94 1.57 0.13 1.14 0.86–1.51 0.370
n % B OR 95.0% of CI p

Education level
High (college or above) 450 90

Low (high school or below) 50 10 1.31 3.70 1.38–9.94 0.009
Sexual orientation identity

Gay 371 74.2
Bisexual 129 25.8 −0.47 0.63 0.21–1.89 0.407

Time to disclose sexual orientation
At elementary school

No 476 95.2
Yes 24 4.8 0.73 2.07 0.46–9.43 0.346

At junior high school
No 365 73
Yes 135 27 1.64 5.16 2.11–12.6 <0.001

At senior high school
No 215 43
Yes 285 57 0.98 2.66 0.97–7.34 0.058

At college or above
No 53 10.6
Yes 447 89.4 0.94 2.56 0.34–19.45 0.363

Victims of homophobic bullying
Traditional bullying

No 310 62
Yes 190 38 1.10 3.00 1.24–7.32 0.015

Cyberbullying
No 299 59.8
Yes 201 40.2 1.44 4.22 1.62–10.98 0.003

CI = Confidence interval; OR = Odds ratio, ratio of odds of illegal substance use versus non-use among participants;
SD = Standard deviation; bold values indicate statistical significance.
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3. Results

3.1. Patient Variables

A total of 500 males, 371 gay men and 129 bisexual men participated in the current study.
The mean age of the participants was 22.94 ± 1.57, and 22 (4.4%) men reported using illegal substances
in the preceding month. Illegal substance use by the participants included cannabis (n = 4; 0.8%),
methamphetamines (n = 7; 1.4%), ketamine (n = 1; 0.2%), inhalants (n = 1; 0.2%), and poly-substance
use (n = 9; 1.8%). The frequency of illegal substance use was as follows: marijuana (never used: 99%;
ever used but less than once per month: 1%), methamphetamine (never used: 97%; ever used but
less than once per month: 1.8%; once per month but less than twice per month: 0.2%; twice to four
times per month: 1%), ketamine (never used: 98.6%; ever used but less than once per month: 1.2%;
once per month but less than twice per month: 0.2%), ecstasy (never used: 98.8%; ever used but less
than once per month: 1%; once per month but less than twice per month: 0.2%), volatile organic
compounds (never used: 99.6%; ever used but less than once per month: 0.2%; twice to thrice per
week: 0.2%). The frequency of bullying was as follows: traditional bullying (never: 13%; just a little:
49%; often/all the time: 38%) and cyberbullying (never: 59.8%; just a little: 32.6%; often/all the time:
7.6%). The demographic and sexual orientation characteristics of all individuals are listed in Table 1.
The family and school characteristics and social support findings are listed in Table 2.

Table 2. Family, peer, and school factors associated with illegal substance use examined by univariate
logistic regression (N = 500).

Variables Mean SD B OR 95% CI p

Perceived family support on the APGAR 8.49 3.83 −0.08 0.93 0.83–1.03 0.179
Perceived peer support on the APGAR 11.42 2.89 −0.02 0.98 0.85–1.13 0.807

n % B OR 95.0% CI p
Parental marital status

Married and living together a 328 65.6 - - - -
Separated or divorced 136 27.2 −0.11 0.90 0.34–2.35 0.830

Widowed 36 7.2 −18.23 <0.001 <0.01–<0.01 0.998
Paternal education level

High (senior high school or above) 385 77
Low (junior high school or below) 115 23 −0.02 0.98 0.36–2.72 0.975

Maternal education level
High (senior high school or above) 388 77.6
Low (junior high school or below) 112 22.4 0.28 1.32 0.51–3.45 0.576

Satisfaction with academic performance
In elementary school

High 401 80.2
Low 99 19.8 0.18 1.20 0.43–3.34 0.725

In junior high school
High 336 67.2
Low 164 32.8 0.75 2.21 0.9–5.01 0.085

In senior high school
High 310 62.0
Low 190 38.0 0.32 1.38 0.58–3.26 0.463

Miss classes or truancy
In elementary school

No 456 91.2
Yes 44 8.8 0.52 1.68 0.48–5.93 0.418

In junior high school
No 414 82.8
Yes 86 17.2 0.07 1.07 0.35–3.25 0.901

In senior high school
No 359 71.8
Yes 141 28.2 0.99 2.68 1.13–6.32 0.025

CI = Confidence interval; OR = Odds ratio; SD = Standard deviation; a: reference; bold values indicate statistical
significance; bold values indicate statistical significance.
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3.2. Predictors of Illegal Substance Use

The results of the univariate logistic regression analysis showed that victims of homophobic
traditional bullying in school (OR = 3.00; p = 0.015), victims of homophobic cyberbullying in school
(OR = 4.22; p = 0.003), disclosure of sexual orientation at junior high school (OR = 5.16; p < 0.001),
lower education level (OR = 3.70; p = 0.009), and missing classes or truancy in senior high school
(OR = 2.68; p = 0.025) were significantly associated with the use of illegal substances (Tables 1 and 2).
Moreover, the association between subtypes of traditional bullying and specific illegal substance
were also identified by univariate logistic regression. We found that social bullying was significantly
associated with use of methamphetamine (OR = 5.52; p = 0.028). On the other hand, there was an
insignificant trend of association between use of marijuana versus snatching of belongings (OR = 10.00;
p = 0.051), and use of methamphetamine versus verbal bullying (OR = 4.79; p = 0.063).

The results of the forward stepwise logistic regression revealed that victims of homophobic
cyberbullying in school (OR = 1.26; p = 0.011), disclosure of sexual orientation at junior high school
(OR = 4.67; p = 0.001), and missing classes or truancy in senior high school (OR = 2.52; p = 0.041) were
significantly associated with the use of illegal substances (Table 3).

Table 3. Predictors of illegal substance use examined using forward stepwise logistical regression.

Variables B OR 95% CI p

Disclosure of sexual orientation at junior high school 1.54 4.67 1.88–11.58 0.001
Miss classes or truancy in senior high school 0.93 2.52 1.04–6.13 0.041

Victims of homophobic cyberbullying 1.26 3.51 1.33–9.30 0.011

OR = Odds ratio; bold values indicate statistical significance.

4. Discussion

The present study reports that 4.4% of gay and bisexual men used illegal substances in the
preceding month, and that multi-dimensional factors were associated with illegal substance use
among gay and bisexual men, including homophobic cyberbullying victimization in childhood and
adolescence, disclosure of sexual orientation at junior high school, and missing classes or truancy in
senior high school.

4.1. Rate of Illegal Substance Use in Sexual Minorities

The reported prevalence of illegal substance use in gay and bisexual men varies depending on
the participants’ age and periods of substance use surveyed. For example, a national survey in the
United States showed a lifetime prevalence of substance-dependence of 5.7% for gay and bisexual
men [49]. Whereas O’Cleirigh and colleagues reported a drug use rate of 53.1% among HIV-infected
gay and bisexual men over the past three months [50]. The present study focused on a group of gay
and bisexual men aged between 20 and 25 years. The rate of illegal substance use among gay and
bisexual men of different ages in Taiwan warrants further study.

4.2. Homophobic Traditional and Cyber Victimization and Illegal Substance Use in Sexual Minorities

The results of the univariate logistic regression in the present study revealed that homophobic
traditional victimization in childhood and adolescence was significantly associated with illegal
substance use in early adulthood among gay and bisexual men. Sexual minority adolescents were
more likely to experience homophobic bullying and illegal substance use compared with heterosexual
individuals [40]. Another study proved the association between homophobic bullying victimization
in school and substance abuse among LGBT adolescents [51]. Although in the present study,
the association between homophobic traditional bullying and illegal substance use became insignificant
after the multivariate logistic regression, the negative effects of homophobic traditional bullying on
mental health and illegal substance use in sexual minority individuals still warrants monitoring and
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intervention. Research has found that anti-homophobic bullying policies, which are properly carried
out, can significantly decrease the risk of alcohol and drug use among sexual minorities [52].

The present study found that homophobic cyberbullying victimization in childhood and
adolescence is a powerful predictor of illegal substance use in early adulthood. Cyberbullying
has different characteristics compared with traditional bullying, such as anonymity and individualistic
activity [53]. Cyberbullies have lower neuroticism and higher agreeableness in comparison with
traditional bullies [54]. For victims, a study of general adolescents demonstrated that compared
with those who were only traditionally bullied, those who were cyberbullied were more likely to
have depression, anxiety, and aggression [55]. The present study further supported the unique
role of homophobic cyberbullying victimization in childhood and adolescence, in the use of illegal
substances in early childhood. These results demonstrate the necessity of prevention, early detection,
and intervention for homophobic cyberbullying among sexual minority individuals. Anti-bullying
policies that are inclusive of sexual orientation [56] and Gay-Straight Alliances [57] are beneficial for
LGBT individuals who suffer from traditional or cyber bullying. On the other hand, the significant
association between homophobic bullying and illegal substance use can also be explained by MST [12].
Chronic stressors will accumulate and make subjects unable to tolerate and adopt, resulting in mental
and substance use disorder [58]. In specific to sexual minorities, MST suggests that both distal (social)
and proximal (psychological) stress are predominantly associated with poor health outcomes [38].
The result of the current study echoes the association between social stressors (homophobic bullying)
and mental health concerns.

4.3. Disclosure of Sexual Orientation and Illegal Substance Use in Sexual Minorities

The present study found that disclosure of sexual orientation at junior high school was significantly
associated with illegal substance use in early adulthood. Gay and bisexual adolescents at junior high
school may lack effective coping strategies because of immature neurocognitive functions [59] and
social skills [60]. Those individuals who come out in early adolescence may be less able to cope
effectively with stressors related to the stigma of sexual minority identification, and they may struggle
to deal with bullying incidents compared with those who reach sexual orientation milestones in their
late adolescence or young adulthood. This can lead to negative mental health outcomes such as
depression and anxiety [61,62]. Illegal substance use may be an ineffective strategy used by them to
cope with stress. It is interesting to note that disclosure of sexual orientation at elementary school was
not significantly associated with illegal substance use in early adulthood. The rate of participants
in the present study who disclosed their sexual orientation at elementary school was less than 5%,
which may limit the ability to draw conclusions on the relationship between disclosure of sexual
orientation at elementary school and later illegal substance use. In addition, sexual orientation may
not be the focus of attention among students at elementary school; therefore, sexual minorities may
encounter severe difficulties in sexual orientation related adjustment that may increase their risk of
later illegal substance use.

4.4. School Factors Associated with Illegal Substance Use in Sexual Minorities

Researchers have previously investigated the role of school performance and issues of mental
health among sexual minorities [63]. The present study found that missing classes or truancy in senior
high school was significantly associated with illegal substance use in early adulthood. For school
children and adolescents, truancy was found to be significantly associated with substance use [64],
and another study showed similar results [65]. However, no further studies have explored this
association among sexual minorities, and the present study fills this gap in the literature. The univariate
logistic regression analysis in the present study found that a low education level was significantly
associated with illegal substance use in early adulthood, although the association became insignificant
following multiple adjusted logistic regression analysis. A previous study reported that men with
a lower educational level were at a higher risk of being hazardous drinkers and heavy cannabis
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users [66]. The cross-sectional research design of the present study limited the ability to determine
the temporal causal relationship between a low education level and illegal substance use in gay and
bisexual men. Further prospective studies are needed to examine whether both low education level
and illegal substance use are the results of minority stress encountered by gay and bisexual men.

4.5. Family and Peer Support and Illegal Substance Use in Sexual Minorities

Family acceptance to sexual minorities predicts greater self-esteem and general health status
among LGBT individuals [67]. More LGBT-supportive environments in school and communities may
also predict less substance use for LGBT adolescents [68]. However, the present study did not find a
significant association between family and peer support during childhood and adolescence, and illegal
substance use in early adulthood. Although support from peers and family during childhood and
adolescent was measured, the individuals current support was not measured, which may strongly
contribute to current substance use.

4.6. Limitations

Several limitations of the current study should be addressed. First, as a cross-sectional study,
it was not possible to determine causal relationships between homophobic bullying victimization and
school factors in childhood and adolescence and illegal substance use in early adulthood. Second,
the study data were exclusively self-reported. Therefore, the use of only a single data source could
have influenced the findings and may have resulted in shared-method variances. Third, the study
obtained data on participants’ homophobic bullying victimization, school factors, and family and
peer support retrospectively, and therefore, recall bias might have been introduced. Finally, only gay
and bisexual men were recruited into this study. Potential implications for lesbian or other sexual
minorities is lacking. Therefore, the generalizability of this study is limited.

5. Conclusions

The present study revealed that homophobic cyberbullying victimization in childhood and
adolescence, disclosure of sexual orientation at junior high school, and missing classes or truancy
in senior high school were significantly associated with illegal substance use in early adulthood.
Based on the results of the current study, the authors suggest that mental health professionals should
routinely assess the experiences and impact of homophobic cyberbullying victimization in childhood
and adolescence when approaching gay and bisexual men with illegal substance use. Timely referral
to gay-affirmative cognitive behavioral therapy [69] for victims of homophobic bullying during their
youth, could help prevent those using illegal substances to cope with these traumatic experiences.
Moreover, the underlying reasons behind the significant association between disclosure of sexual
orientation at junior high school and missing classes or truancy in senior high school with illegal
substance use in early adulthood, warrants further investigation. These findings could then provide
knowledge for the development of a prevention and early intervention strategy for illegal substance
use in gay and bisexual men.
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Abstract: Polytobacco use has become increasingly popular among young adults, particularly
males, and can be defined as the concurrent use of regular cigarettes and other tobacco products
(e.g., e-cigarettes). The present study investigated the use of legal smoking products (cigarettes,
waterpipe and electronic cigarettes) among young adults (n = 355) in Spain and Turkey. The survey
measured demographics, lifetime and past month tobacco use, waterpipe and e-cigarette use, whether
waterpipes and e-cigarettes contained nicotine and reasons for using these substances. The majority of
the Turkish (men = 80% and women = 63.9%) and Spanish sample (men = 61.4% and women = 69.3%)
were polytobacco users. The most common reason for using e-cigarettes was “to experiment, to see
what is like” (Turkish sample: men 66.7% and women 57.1; Spanish sample: men 72.7% and women
93.8%). The most common reason to use regular cigarettes was “to relax and relieve tension” (Turkish
sample: men 88.9% and women 77.6%; Spanish sample: men 78.1% and women 76%), while for
waterpipe users, the most common reason was “to experiment, to see what it is like” (Turkish sample:
men 93.3% and women 80%; Spanish sample: men 78.9% and women 93.8%). The implications for
prevention and future research are discussed.

Keywords: electronic cigarettes; cigarettes; waterpipe; hookah; polytobacco use; young adults; sex;
cognitions; attitudes

1. Introduction

Polydrug use is defined as the consumption of more than one type of drug by an individual [1].
The use of at least two different psychoactive substances among young adults is common and
significantly contributes to the addiction problem [2–4].

The polydrug use phenomenon has also been described specifically among nicotine users, in what
some authors have called “Polytobacco use” or the concurrent use of cigarettes and other tobacco
products [5]. Alternative nicotine and tobacco products (ANTP) include electronic-cigarettes and
waterpipes (also known as hookah, shisha or narghile), which have recently increased in popularity [6–9].
Hookah use has been identified as a predictor of the subsequent use of tobacco products, such as
e-cigarettes [10]. Hookah use has also been found to be associated with lung cancer and other types of
respiratory illness [11–13]. Furthermore, although in lower concentrations than in regular cigarettes,
a number of toxic substances, including carcinogens, have been found in the vapor from electronic
cigarettes [14].

The WHO Study Group on Tobacco Products Regulation identified regional patterns of waterpipe
smoking with traditional use in the Eastern Mediterranean region (e.g., Turkey) and emerging use in
the European region (e.g., Spain). Turkey and Spain have developed public policies to reduce cigarette
use and more recently e-cigarette use. Turkey has also developed policies to reduce waterpipe use, such
as the addition of warning labelling on waterpipe bowls [10], but there has been little research about
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waterpipe use in Spain. Investigating the current pattern of polytobacco use in those two countries
could contribute to our understanding of the polytobacco use phenomenon in these two regions.

Previous research in North America has found substantial gender differences in polytobacco
use, in that more males (than females) were polytobacco users and male lifetime polytobacco users
were more likely to use alcohol and drugs than women [6,15]. The findings regarding waterpipe and
e-cigarette use have been inconsistent, with some research finding men were more frequent users [16]
and others finding no association [17,18]. Examining the different typologies of polytobacco use by sex
may be a useful strategy to understand this behavior and to develop tailored interventions [19].

The main aim of the present study was to describe lifetime and current use of electronic cigarettes,
regular cigarettes, waterpipes and current polytobacco use among young adults by sex and by country.
The second aim was to investigate whether e-cigarettes and waterpipes were used to smoke nicotine
and whether there were any sex differences. The third purpose was to examine reasons for differences
in the use of e-cigarettes, regular cigarettes and waterpipes by sex and by country.

2. Materials and Methods

2.1. Participants and Procedure

A convenience sample of university students (n = 355) completed an online survey. Data were
collected during the 2018/19 academic year. Participants were recruited using the university online
platform “Moodle” in Spain and by emailing students attending a Turkish university in Northern
Cyprus (Turkish).

This cross-sectional survey involved emailing a link to the students taking two compulsory
courses. After clicking on the link, the students were presented with an information sheet that was
followed by a page asking for their informed consent. Then students were asked to complete an online
questionnaire about the prevalence of the three types of smoking behaviors. Students could complete
the questionnaire in the privacy of their own rooms or homes. After completing the questionnaire,
they were presented with a debriefing page and provided with details regarding how to contact
the researcher, if they wanted to withdraw their data, had additional questions or wanted to know
about the results. This study was approved by the Human Research Ethics Committee at Middle East
Technical University—Northern Cyprus Campus.

2.2. Measures

2.2.1. Demographics

Respondents reported their sex, age and ethnicity.

2.2.2. Lifetime Use of Electronic Cigarettes, Regular Cigarettes and Waterpipe/Hookah

Participants answered the following items: “Have you ever smoked electronic cigarettes
(e-cigarettes) or vaped?”, “Have you ever smoked tobacco from a waterpipe (also known as hookah,
shisha, narguile)?” and “Have you ever smoked regular cigarettes?”. Response options were “yes/no”.

2.2.3. Use of E-Cigarettes, Regular Cigarettes and Waterpipe/Hookah in the Past 30 Days

Students responded to the question “How frequently have you smoked e-cigarettes during the past
30 days?”. The same question was adapted to hookah and regular cigarettes. Response options were
“never”, “occasionally”, “once a week”, “more than once a week, but not every day”, and “every day”.

2.2.4. E-Cigarettes and Waterpipe Nicotine Contents

Participants were asked whether they had smoked e-cigarettes during the past 30 days and
whether the e-cigarettes were: “with nicotine”, “without nicotine” and “with and without nicotine” [20]
(Ministry of Health, Social Services and Equality, 2017). Participants that had used waterpipe/hookah
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during the past 30 days were also asked whether the waterpipe(s) were: “with tobacco”, “with
non-tobacco or herbal shisha” and “with marijuana or hashish” [21].

2.2.5. Reasons for Vaping/Smoking

Participants who reported having vaped or smoked at some time were asked “What were your
main reasons for using an e-cigarette/regular cigarette/waterpipe?” [22]. Thirteen possible reasons were
given: “to experiment, to see what it is like”, “because it tastes good”, “because of boredom, nothing
else to do”, “to have a good time with my friends”, “to relax or relieve tension”, “because it looks
cool”, “to help me quit regular cigarettes”, “to get high”, “because I am “hooked”—I have to have it”,
“because friends or family member used them”, “because e-cigarettes/waterpipe without nicotine are
less harmful than regular cigarettes”, “because e-cigarettes/waterpipe with nicotine are less harmful
than regular cigarettes”, and ”because friends or family members permitted e-cigarettes/waterpipes,
more than regular cigarettes” [22,23]. Students were asked to evaluate each of the 13 reasons using the
following response options: “definitely yes”, “probably yes”, “probably no” and “definitely no”.

2.3. Analysis

All the analyses were conducted by sex and subsample. Chi-square tests and the contingence
coefficient of effect size were applied to analyze lifetime and current substance use. To meet the
assumptions of the chi-squared test, the categories “occasionally” and “once a week” and “more than
once a week” and “every day” were combined. Chi-square tests were also used to study e-cigarette
contents and to analyze reasons for vaping/smoking. The data analysis categories “definitely yes” and
“probably yes” were combined and considered to be an “important reason”. Further, the categories
“definitely no” and “probably no” were combined and were not considered to be an “important reason”.
Fisher’s exact test was used when expected frequencies were lower than 5. All the analyses were
performed using SPSS Version 23 (IBM, Armonk, NY, USA).

3. Results

The Spanish sample was composed of 236 participants (75.4% female, mean age: 20.7 years
(SD = 1.6), ethnicity: 93.6% European, 1.3% Asian, 0.4% Black, 0.4 Turkish, 4.2% Other). The Turkish
sample was composed of 119 participants (68.5% female, mean age: 22.5 years (SD = 1.4), ethnicity:
95.5% Turkish, 1.8% Asian, 2.7 Other). The response rates were 90.76% in the Spanish sample and
98.34% in the Turkish sample.

3.1. Lifetime Prevalence Use

Table 1 shows the lifetime prevalence of having used e-cigarettes, regular cigarettes and waterpipes.
The prevalence in Turkey was higher than in Spain, for both men and women, but these differences were
only statistically significant for waterpipe consumption among men. Moreover, in both subsamples
(Spanish: (X2

(1) = 6.2; p = 0.01; Φ = 0.16; Turkey: X2
(1) = 5.7; p = 0.02; Φ = 0.22) significantly more men

than women had used e-cigarettes. The consumption of regular cigarettes and the use of waterpipes
were similar for women and in men in both samples (Cigarettes: Spain: X2

(2) = 0.8; p = 0.77; Turkish:
X2

(1) = 1.5; p = 0.22. Waterpipe: Spain: X2
(2) = 0.1; p = 0.73; Turkish: X2

(1) = 2.3; p = 0.13).

Table 1. Prevalence of e-cigarette, regular cigarette and waterpipe use by country and sex, chi-square
test and contingency coefficient (effect size).

Type
Male

X2
(1) (p) Φ

Female
X2

(1) (p)
Spain Turkey Spain Turkey

E-cigarettes 27.6% 42.9% 2.3 (0.13) - 13.5% 21.1% 2.3 (0.13)
Cigarettes 55.2% 71.4% 2.4 (0.12) - 57.3% 59.2% 0.08 (0.78)
Waterpipe 60.3% 80.0% 3.9 (0.05) 0.20 62.9% 65.8% 0.19 (0.66)
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There was only one male in the Turkish sample who only consumed electronic cigarettes and
the consumption of electronic cigarettes with regular cigarettes or with waterpipes was also rare.
The consumption of regular cigarettes with waterpipes (i.e., polytobacco use) was much more common,
ranging from 19% to 36% of the participants, depending on their sex and country of origin (Table 2).
Polytobacco use with e-cigarettes, regular cigarettes and waterpipes was more common among men,
particularly Turkish men. Participants were placed into three groups: those who did not use any of the
three substances, those who only used one, and those who used two or all three. A chi-square test
was performed to compare the polytobacco use of the Spanish and Turkish men (X2

(2) = 4.3; p = 0.12)
and women (X2

(2) = 2.8; p = 0.25), but no significant differences were found. When we compared men
and women in each country, there were no significant differences in the Spanish sample (X2

(2) = 1.4;
p = 0.50) or in the Turkish sample (X2

(2) = 3.1; p = 0.22).

Table 2. Polytobacco use by substance and sex (%).

Polytobacco Type
Male Female

Spain Turkey Spain Turkey

No e-cigarettes, regular cigarettes or waterpipe use 24.1% 14.3% 28.7% 19.7%
Only e-cigarette use 0% 2.9% 0% 0%
Only regular cigarette use 12.1% 2.9% 8.4% 13.2%
Only waterpipe use 17.2% 11.4% 13.5% 15.8%
E-cigarettes + regular cigarettes 3.4% 0% 0% 1.3%
E-cigarettes +waterpipe 3.4% 0% 0.6% 5.3%
Waterpipe + regular cigarettes 19% 28.6% 36% 30.3%
E-cigarettes + regular cigarettes +waterpipe 20.7% 40% 12.9% 14.5%

In total, 61.4% of Spanish men, 80% of Turkish men, 69.3% of Spanish women and 63.9% of Turkish
women were classified as polytobacco users, but there were no significant differences by country
(Men: X2

(1) = 2.9; p = 0.09; Women: X2
(1) = 0.5; p = 0.46) or sex (Spanish: X2

(1) = 0.9; p = 0.33; Turkish:
X2

(1) = 2.4; p = 0.12).

3.2. Use in the Past 30 Days

The frequency of e-cigarette consumption over the past 30 days was similar in the Turkish sample
and in the Spanish sample, both in men and women (See Table 3). The proportion of daily consumers
was very low, particularly in women. If we compare the consumption of men and women in the two
sub-groups, there were no significant differences in the Spanish sample (X2

(2) = 3.7; p = 0.15) or the
Turkish sample (X2

(2) = 3.1; p = 0.21).

Table 3. Frequency of e-cigarette consumption in the past 30 days by country and sex, chi-square 1 test
and contingency coefficient (effect size).

Frequency
Male Female

Spain Turkey Spain Turkey

Never 84.5% 68.6% 90.4% 81.6%
Occasionally 8.6% 14.3% 6.2% 10.5%
Once a week 1.7% 5.7% 2.2% 3.9%
More than once a week 1.7% 5.7% 1.1% 1.3%
Every day 3.4% 5.7% 0% 2.6%
X2

(2) (p) 3.3 (0.19) 4.5 (0.10)
1 To meet the assumptions of the chi-squared test, the categories “occasionally /once a week” and “more than once a
week/every day” were combined.
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The frequency of regular cigarette consumption over the past 30 days was also higher in the
Turkish sample, with more than 50% of Turkish men and more than one-third of Turkish women
reporting that they consumed cigarettes on a daily basis. In the Spanish sample, the percentages were
much lower and significant differences were found with the Turkish sample for both sexes (Table 4).
If we compare the consumption of men and women within each country, there were no significant
differences in the STpanish sample (X2

(2) = 0.9; p = 0.62) or the Turkish sample (X2
(2) = 1.7; p = 0.43).

Table 4. Regular cigarette consumption over the past 30 days by country and sex, chi-square 1 test and
contingency coefficient (effect size).

Frequency
Male Female

Spain Turkey Spain Turkey

Never 58.6% 31.4% 57.95% 43.4%
Occasionally 15.5% 8.6% 10.7% 7.9%
Once a week 3.4% 5.7% 3.9% 1.3%
More than once a week 10.3% 2.9% 7.9% 10.5%
Every day 12.1% 51.4% 19.7% 36.8%
X2

(2) (p) 10.1 (0.007) 9.5 (0.009)
Φ 0.33 0.19

1 To meet the assumptions of the chi-squared test, the categories “occasionally /once a week” and “more than once a
week/every day” were combined.

The frequency of waterpipe consumption over the past 30 days was higher in the Turkish sample,
with more than 50% of Turkish men reporting using a waterpipe every day. The differences between
the two countries were statistically significant for both men and women (Table 5). If we compare the
consumption of men and women within the two countries, there were no significant differences in
the Spanish sample (X2

(2) = 3.1; p = 0.21; Φ = 0.12), but in the Turkish sample significantly more men
regularly use a waterpipe (X2

(2) = 6.1; p = 0.048; Φ = 0.23).

Table 5. Waterpipe consumption over the past 30 days by country and sex, chi-square 1 test and
contingency coefficient (effect size).

Frequency
Male Female

Spain Turkey Spain Turkey

Never 77.6% 48.6% 82.6% 60.5%
Occasionally 15.5% 40.0% 15.2% 36.8%
Once a week 3.4% 0% 1.7% 1.3%
More than once a week 3.4% 8.6% 0.6% 1.3%
Every day 0% 2.9% 0% 0%
X2

(2) (p) 8.5 (0.01) 14.2 (0.001)
Φ 0.30 0.24

1 To meet the assumptions of the chi-squared test, the categories “occasionally/once a week” and “more than once a
week/every day” were combined.

3.3. E-Cigarettes and Waterpipe Nicotine Content

Table 6 shows the percentage of e-cigarette users, according to the nicotine content. Men in both
populations reported similar frequencies of nicotine in e-cigarettes, but Turkish women use e-cigarettes
with nicotine more frequently than Spanish women and Spanish women use with and without nicotine
more frequently.
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Table 6. Percentage of e-cigarette users according to the nicotine content.

Nicotine Content
Male Female

Spain Turkey Spain Turkey

Without nicotine 31.3% 12.5% 26.9% 26.3%
With and without nicotine 37.5% 31.3% 61.5% 15.8%
With nicotine 31.3% 56.3% 11.5% 57.9%
X2

(2) (p) 2.5 (0.28) 13.0 (0.001)
Φ - 0.54

Table 7 shows the percentage of waterpipe users according to the additive. Only data from the
Spanish sample is available for this variable, due to a problem with the data collection. The most
frequent option was to use a waterpipe with herbal shisha, but many men only use it with tobacco.

Table 7. Percentage of waterpipe users according to content.

Waterpipe Content Male Female

With tobacco 36.1% 12.1%
With non-tobacco or herbal shisha 37.5% 51.7%
With marijuana or hashish 0% 0.9%
With tobacco and with non-tobacco or herbal shisha 5.6% 15.5%
With tobacco and with marijuana or hashish 5.6% 2.6%
With non-tobacco or herbal shisha and with marijuana or hashish 8.3% 4.3%
With tobacco, with non-tobacco or herbal shisha or with marijuana or hashish 11.1% 12.9%

3.4. Reasons for Vaping/Smoking

Table 8 shows the percentage of participants that answered “definitely” or “probably” to each
option as an important reason for using e-cigarettes. In both countries, the reason men most frequently
considered important was “to experiment—to see what it is like”. This reason was also identified as
very important for more than 90% of Spanish women. In contrast, the most frequently selected reason
among Turkish women was “because it tastes good”. In general, the percentage of participants who
reported each option as an important reason to use electronic cigarettes did not differ significantly
between the two countries, except in the case of “to relax or relieve tension”, with more Turkish men,
than Spanish men (X2

(1) = 5.1; p = 0.02; Φ = 0.38), reporting this to be an important reason (see Table 8).
Moreover, there were no significant differences in the percentage of men and women who considered
each reason to be important in either country.
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Table 8. Most important reasons for using e-cigarettes by country and sex, chi-square * test and
contingency coefficient (effect size).

Reason
Male

X2
(1) (p) Φ

Female
X2

(1) (p) Φ
Spain Turkey Spain Turkey

To experiment—to see what it is like 72.7% 66.7% * (1) - 93.8% 57.1% * (0.07) -
Because it tastes good 53.6% 60.0% 0.1 (0.83) - 65.4% 81.3% * (0.31) -
Because of boredom, nothing else to do 22.2% 22.2% * (1) - 21.6% 33.3% * (0.51) -
To have a good time with my friends 31.6% 27.8% 0.1 (0.80) - 31.4% 31.3% 0 (0.99) -
To relax or relieve tension 20.0% 56.3% 5.1 (0.02) 0.38 16.1% 37.5% * (0.15) -
Because it looks cool 5.0% 22.2% * (0.17) - 5.4% 12.5% * (0.58) -
To help me quit regular cigarettes 13.3% 27.3% * (0.35) - 14.3% 7.1% * (0.44) -
To get high 0% 11.8% * (0.49) - 0% 0% - -
Because I am “hooked”—I have to have it 5.9% 22.2% * (0.19) - 2.8% 0% * (0.69) -
Because friends or family members used them 22.2% 26.7% * (0.54) - 17.6% 20.0% * (0.57) -
Because e-cigarettes without nicotine are less
harmful than regular cigarettes 25.0% 35.7% * (0.68) - 25.0% 29.4% * (0.75) -

Because friends or family member allowed
e-cigarettes more than regular cigarettes 0% 17.6% * (0.10) - 5.7% 22.2% * (0.09) -

* Fisher’s exact test was used when the expected frequencies were lower than 5.

The item participants reported as being the most important reason to use regular cigarettes was
“to relax and relieve tension” (Table 9). There were also other reasons that were considered important
by more than 50% of the sample, which were: “to experiment, to see what it is like” and “have a good
time with friends”. Many Turkish men also reported that they used regular cigarettes “because of
boredom”, which was significantly higher than for Spanish men. Significantly more Turkish women,
than Spanish women, reported boredom as an important reason to use regular cigarettes. In addition,
more Turkish men, than Spanish men, also reported that an important reason was “because friends
or family members used them”. Men and women did not differ in their reasons for using regular
cigarettes, with two exceptions: more Turkish men than Turkish women reported that they use regular
cigarettes “because it looks cool” (X2

(1) = 4.7; p = 0.03; Φ = 0.25) and “because they are hooked”
(X2

(1)) = 6.7; p = 0.01; Φ = 0.30).

Table 9. Most important reasons to use regular cigarettes by subsample and sex, chi-square * test and
contingency coefficient (effect size).

Reason
Male

X2
(1) (p) Φ

Female
X2

(1) (p) Φ
Spain Turkey Spain Turkey

To experiment—to see what it is like 58.1% 66.7% 0.4 (0.50) - 68.6% 61.2% 0.8 (0.37) -
Because it tastes good 25.8% 37.0% 0.9 (0.36) - 40.4% 37.7% 0.5 (0.50) -
Because of boredom, nothing else to do 41.4% 74.1% 6.1 (0.01) 0.33 21.6% 33.3% 5.2 (0.02) 0.19
To have a good time with my friends 51.6% 66.7% 1.3 (0.25) - 57.3% 69.4% 2.1 (0.15) -
To relax or relieve tension 78.1% 88.9% * (0.23) - 76.0% 77.6% 0.1 (0.83) -
Because it looks cool 31.0% 33.3% 0.03 (0.85) - 17.6% 12.5% 0.6 (0.42) -
To get high 14.3% 20.0% * (0.43) - 9.9% 20.8% 3.3 (0.07) -
Because I am “hooked”—I have to have it 28.6% 50.0% 2.6 (0.11) - 35.3% 20.8% 3.2 (0.07) -
Because friends or family members used them 20.0% 46.2% 4.4 (0.04) 0.28 31.0% 38.8% 0.9 (0.35) -

* Fisher’s exact test was used when the expected frequencies were lower than 5.

The three most important reasons to use waterpipes, as reported by the participants, were: “to
experiment, to see what it is like”, “have a good time with friends” and “because it tastes good”.
More Spanish women reported that “to experiment, to see what it is like” and to “have a good time
with Friends” were important reasons to use a waterpipe, but more Turkish women reported their
important reasons as “to help themselves quit regular cigarettes”, “because they are hooked” and
“because waterpipes with nicotine are less harmful than regular cigarettes” (see Table 10). More Turkish
men reported that “because friends and family members used them” as an important reason for using
waterpipes, than did Spanish men. Spanish men also differed significantly from Spanish women across
three reasons. More Spanish women rated the following two items to be important “to experiment,
to see what it is like” (X2

(1) = 6.9; p = 0.01; Φ = 0.22) and “because it tastes good” (X2
(1) = 12.1; p = 0.001;
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Φ = 0.29), while more Spanish men reported an important reason to be “because they are hooked”
(X2

(1) = 4.2; p = 0.04; Φ = 0.18). In the Turkish sample, men and women only differed significantly
in one reason for using a waterpipe, with more men answering “because it looks cool” (X2

(1) = 7.8;
p = 0.001; Φ = 0.32).

Table 10. Most important reasons to use a waterpipe (probably or definitely yes) by country and sex,
chi-square * test and contingency coefficient (effect size).

Reason
Male

X2
(1) (p) Φ

Female
X2

(1) (p) Φ
Spain Turkey Spain Turkey

To experiment—to see what it is like 78.9% 93.3% * (0.17) - 93.8% 80.0% 6.9 (0.01) 0.21
Because it tastes good 70.3% 89.3% 3.4 (0.07) - 92.6% 84.6% 2.5 (0.12) -
Because of boredom, nothing else to do 45.7% 53.6% 0.4 (0.54) - 31.2% 39.2% 1.0 (0.32) -
To have a good time with my friends 91.9% 85.7% * (0.34) - 93.8% 80.4% 6.8 (0.01) 0.20
To relax or relieve tension 33.3% 50.0% 1.8 (0.18) - 32.1% 45.1% 2.5 (0.11) -
Because it looks cool 20.0% 39.3% 2.8 (0.09) - 15.2% 12.0% 0.3 (0.59) -
To help me quit regular cigarettes 0% 11.1% * (0.08) - 2.9% 14.3% * (0.01) 0.21
To get high 23.5% 22.2% 0.02 (0.90) - 9.7% 14.3% 0.7 (0.40) -
Because I am “hooked”—I have to have it 0% 7.4% * (0.19) - 1.0% 12.0% * (0.01) 0.25
Because friends or family members used them 25.7% 55.6% 5.7 (0.02) 0.30 25.7% 36.0% 1.7 (0.19) -
Because waterpipes without nicotine are less
harmful than regular cigarettes 11.4% 21.4% 1.2 (0.28) - 9.9% 22.0% 4.1 (0.04) 0.17

Because friends or family member allowed
waterpipe use more than regular cigarettes 8.8% 12.0% 0.2 (0.69) - 9.2% 19.1% 2.9 (0.10) -

* Fisher’s exact test was used when the expected frequencies were lower than 5.

Finally, the outstanding results of the present research were collected and presented in Table 11.

Table 11. Outstanding results.

1. Lifetime prevalence of e-cigarette, cigarette and waterpipe use was high in both samples.
2. Lifetime prevalence of waterpipe use was higher in Turkish men, than in Spanish men. In women,

the prevalence was similar.
3. The use of e-cigarettes was almost always linked to regular cigarette and waterpipe use.
4. Daily consumption of waterpipe and regular cigarettes was higher in the Turkish sample, than in Spanish

sample, but there were no differences for e-cigarette consumption.
5. More than 50% of the Turkish participants (men and women) always use waterpipes with nicotine.
6. The most important reason to use e-cigarettes in the Spanish sample (men and women) and for Turkish

men was to experiment, to see what it is like. For Turkish women, the most important reason was
because it tastes good.

7. The most important reason to use cigarettes, in all cases, was to relax or relieve tension.
8. The most common reasons to use waterpipes was to have a goodtime with friends, to experiment to see

what it is like and because it tastes good.

4. Discussion

The first purpose of the present study was to investigate the lifetime and current use of electronic
cigarettes, regular cigarettes, waterpipes and current polytobacco use among young adults, by sex
and country. The data showed that lifetime e-cigarette use was higher in the Turkish sample, than in
the Spanish sample. Sex differences were also found in the two samples, with more men having used
e-cigarettes in their lives. Therefore, it appears that women who try e-cigarettes are more likely to
become regular users than men, among the young adults in these samples.

Since 2013, electronic cigarette use has been regulated by law in Turkey and their sales are
prohibited to anyone under 18 years of age [24]. Surprisingly, there was no data available about
electronic cigarette use in Turkey from the Global Data Tobacco Survey [25] and, to our knowledge,
no other data about e-cigarette use in Turkey has been published. The level of e-cigarette use found
here among young Turkish adults shows the need for more large-scale prevalence studies in this
country to investigate the use of this alternative nicotine product.
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The Global Data Tobacco Survey reported the use of electronic cigarettes among the general
population in Spain to be 2% (2% of men and 1.9% of women) [25]. Furthermore, the most recent
national survey of Spain showed that the prevalence figures for e-cigarette use in young adults were:
lifetime—15.1% of men and 10.9% of women; past 30 days—4.3% of men and 2.4% of women; and
daily—1.5% of men and 1.2% of women [26]. Higher percentages were found in the present study,
providing some evidence that e-cigarette use has increased in Spain and that more preventive actions
must be undertaken to alert users and potential users about health risks.

In our study, lifetime regular cigarette use appeared to be higher in men than in women, in the
Turkish sample, and higher in women than in men in the Spanish sample, although these differences
were not statistically significant. Daily cigarette use also appeared to differ between the two countries,
with more Turkish men and more Spanish women using cigarettes on a daily basis, but these differences
were not statistically significant.

In line with our research findings, the WHO Global Adult Tobacco Survey showed that regular
cigarette use (daily and occasional) in Turkey was more common among young men (33%) than in
young women (7.4%) [27]. This sex difference was also reported in the Turkey Statistical Health Survey,
where the percentage of young male daily smokers (31.4%) was significantly higher than the percentage
of young females (5.7%) [28]. Anti-tobacco policies have been implemented in Turkey over the last
10 years, including tax increases and regulations, which have affected the long-term demand for
cigarettes, presumably due to price sensitivity [29]. However, more preventive measures are necessary
in Turkey, in particular among young men, to reduce smoking-related diseases and to reduce the rate
of smoking initiation.

The most recent national Spanish survey showed that daily cigarette use in young adults was
28.5% in men and 23.2% in women, which was higher than in previous national surveys and also
higher than in our study [26]. A previous study among Spanish university students also found
similar daily cigarette use in females (16.9%), as in the present research, and 17.8% among males [30].
These results provide some evidence that, despite the substantial preventive efforts undertaken by the
Spanish government, cigarette smoking may again be increasing among young adults. Therefore, more
campaigns are needed to reduce this addictive behavior and to promote healthy lifestyles in Spain.
Furthermore, interventions targeted at university students should also help them to deal with common
student problems, such as stress and boredom, without the use of nicotine.

The present study found that more than 50% of the participants had used a waterpipe at some
point in their life, with no sex differences. During the past 30 days, waterpipe use was more common
in Turkey than in Spain, with more male users than women in Turkey, but no sex differences were
found in Spain.

Previous studies in Turkey have found current waterpipe use (daily and occasional) to be more
common among young men (2.5%) than in young women (1%) and that waterpipe use has declined
among the general population from 2008 (men: 4%, women 0.7%) to 2012 (men: 1.1%, women:
0.5%), possibly resulting from prevention efforts such as health warnings on waterpipes [27,31].
However, these same studies also reported evidence that waterpipe smoking was increasing globally,
particularly among young adults. This finding again highlights the need to continue with prevention
efforts in order to maintain the decline in waterpipe use.

There is a paucity of research about waterpipe use in Spain. One study found that approximately
one-third of Spanish high school students had used a waterpipe at some point in their lives, with the
proportion being higher in women than in men [32]. Furthermore, another recent study reported that
13% of Spanish high school students currently (monthly or weekly) used a waterpipe [33]. These high
percentages are in accordance with the present study using young adults, which demonstrates the need
to include items about waterpipe use in Spanish national surveys, in order to have more complete data.
Moreover, in line with the most recent National Spanish Drug Plan more preventive materials should
be created to alert people about this new way of socializing in Spain and its health consequences [9].
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One of the main aims of this study was to identify polytobacco use by sex and country among
tobacco users. In the Turkish sample, 80% of men and 63.9% of women were polytobacco users,
while in the Spanish sample, 61.4% of men and 69.3% of women were polytobacco users, although
these differences (country or sex) were not statistically significant. In the same line, with previous
research on Polish adolescents, dual use (regular cigarette + e-cigarette) increased over time, from 4%
in 2010–2011 to 23% in 2013–2014, while exclusive regular cigarette use declined over this time (from
21% to 15%) [34]. Furthermore, research about polytobacco use among North American adolescents
found that 81% of e-cigarette users also used at least one other tobacco product [35]. In a similar study
among North American adolescents and young adults, 55.9% were classified as polytobacco users [36].
The results of the present study are also consistent with previous research among North American
young adults that reported using at least two tobacco products, with shisha being the most common,
followed by regular cigarettes and e-cigarettes [37]. The tendency toward polytobacco use is worrying,
since young adults who use more tobacco products are at a greater risk for increased regular cigarette
smoking and also for maintaining this polytobacco pattern of use [38].

The second purpose of the present study was to find out whether e-cigarettes and waterpipes
were used with nicotine and whether there were sex and country differences. Within e-cigarettes
smokers, in the Turkish sample, 56.3% of men and 57.9% of women answered that their e-cigarettes
contained nicotine, while in the Spanish sample, these proportions were 31.3% of men and 11.5% of
women. Our Spanish data were lower than those reported in the last National Spanish Drug survey,
which found 48.4% of young adult men and 41% of young adult women smoked e-cigarettes with
nicotine [26]. However, our research found that a higher proportion of the participants reported that
they sometimes include nicotine in their e-cigarettes (37.5% men and 61.5% women), than was found
in the most recent National Spanish Drug survey (11.5% men and 17.2% women).

Within waterpipe users, in the Spanish sample, the most frequent answer among males was that
they smoked waterpipes with tobacco (36.1%), while among women the most frequent answer (57.1%)
was that they smoked waterpipes with non-tobacco or herbal shisha. Approximately one-third part of
men (30.6%) and women (35.3%) smoked waterpipes, combining the following: tobacco, non-tobacco
or herbal shisha or marijuana/hashish. In another study among North American students, the majority
of waterpipe users (90%) reported smoking tobacco, 45% marijuana, 37% herbal shisha (non-tobacco)
and 18% hashish [21]. Moreover, the present research confirms that waterpipe use is a common
alternative method for using nicotine. The results of the present study are concerning, since nicotine
use was common, but also because of the toxic substances that have been found in waterpipe smoke,
including herbal shisha. This research demonstrates the need to disseminate information about the
health risks of waterpipe use among young adults [21].

The third purpose of the present study was to examine the reasons why young adults use
e-cigarettes, regular cigarettes and waterpipe and whether there were any sex or country differences.
The most important reason to use e-cigarettes was “to experiment, to see what is like” (Turkish sample:
men 66.7% and women 57.1; Spanish sample: men 72.7% and women 93.8%), although the most
important reason for Turkish women (81.3%) was “because it tastes good”. No significant differences
were found by sex in the reasons reported. The only exception was for the reason “Because it relieves
tension”, which was reported more commonly by Turkish men than Spanish men. This finding among
Turkish men is in line with previous studies among North American young adults, where affect
regulation was the most consistent predictor of e-cigarette use [17]. The results of our research are
also in agreement with previous research about the reasons for vaping or e-cigarette use among North
American adolescents. The most important reasons reported were: to experiment and because it tastes
good [22], and because they are available in tasty flavors, such as mint, candy, fruit or chocolate [23].

The most commonly reported reason to consume regular cigarettes was “to relax and relieve
tension” (Turkish sample: men 88.9% and women: 77.6%; Spanish sample: men 78.1% and women
76%). More than 50% of the two samples also considered the following reasons to be important: “to
experiment, to see what it is like” and to “have a good time with friends”. More Turkish men, than
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Spanish men, and more Turkish women than Spanish women gave the reason “because of boredom”.
More Turkish men, than Spanish men, gave the reason “because friends or family members used
them”. No significant differences were found in the reasons provided by sex, with the exception of
“Because it looks cool” and “because I am hooked”, which were reported more by Turkish men than
Turkish women. Our findings are also consistent with previous research among North American
students, where high levels of regular cigarette use were associated with higher boredom relief and
affect regulation motive scores [39].

The most important reasons to use waterpipes were “to experiment, to see what it is like” (Turkish
sample: men 93.3% and women 80%; Spanish sample: men 78.9% and women 93.8%), “to have a
good time with friends” (Turkish sample: men 85.7% and women 80.4%; Spanish sample: men 91.9%
and women 93.8%) and “because it tastes good” (Turkish sample: men 89.3% and women 84.6%;
Spanish sample: men 70.3% and women 92.6%). For Spanish women, the reasons “to experiment,
to see what is like” and to “have a good time with friends” were more important than for Turkish
women. Turkish women reported the following reasons to be more important than for Spanish women:
“to help quit regular cigarettes”, “because I am hooked” and “because waterpipes without nicotine
are less harmful than regular cigarettes”. More Turkish than Spanish men reported using waterpipes
“because friends and family members used them”. In the Spanish sample, men reported “because I am
hooked” more often than Spanish women, but more women answered “to experiment, to see what
it is like” and “because it tastes good”. In the Turkish sample, more men than women reported the
reason “because it looks cool”. The pattern of findings in the present study are in line with the findings
from a study about waterpipe use among North American adolescents, which found that adolescents
strongly endorsed the following statements: if my best friend offered me a hookah, I would smoke;
hookah helps young people feel more comfortable; hookah helps people relieve stress; it would be easy
to quit using hookah [40]. The higher perceived social acceptability of waterpipe use among friends
was also found to be related to the higher odds of having ever tried a waterpipe in North American
adolescents [41]. These positive cognitions about waterpipe use, compared with regular cigarettes use,
could help to explain the increased use of waterpipes in recent years. In addition, a general pattern
among young adults to search for alternative ways of using tobacco has been proposed to explain
waterpipe use [42].

There are limitations to this study. Firstly, this cross-sectional survey does not allow any temporal
conclusions about tobacco use and the reasons examined to use these substances. This work was based
on a convenience sample of university students who completed an online survey, as has been the case
in previous polytobacco research in North America [17]. However, there are several possible sample
and method limitations, which means the data collected here does not supersede those obtained in
national surveys. Furthermore, all measures relied on self-reported behavior and may therefore be
biased in some way. In particular, it is likely that the “because I am hooked” reason for smoking, one of
the three measured products, has been under-reported by the participants, since being addicted to
something is socially undesirable. Due to the multiple statistic tests undertaken regarding the main
reasons for using regular cigarettes, e-cigarettes and waterpipes, some significant results could have
been found by chance. However, the present study has to be considered a first step, so that future
larger studies will be conducted which are able to analyze in depth polytobacco characteristics by
country and sex.

5. Conclusions

Although there were very few differences by sex or country, the high level of polytobacco use
among young adults reported in both countries (European region vs. Eastern Mediterranean region)
highlights the need to develop more integrated prevention strategies. These strategies should not
only include regular cigarette use, as has usually been the case, or by separating tobacco products,
but must include all alternative nicotine products, such as e-cigarettes and waterpipes. This would be
the way to offer a global health risk approach to nicotine use among young adults, regardless of the
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form of administration. Nevertheless, it is also important that the observed differences in the reasons
to use these alternative tobacco products are also taken into account. Further research is also needed
to examine polytobacco use in these two countries in order to better understand these new nicotine
use patterns. It is suggested that future research continues to collect data about nicotine contents for
waterpipes and e-cigarettes to help policy makers and to develop more accurate prevention campaigns.
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Abstract: Background: Prenatal alcohol exposure can produce serious changes in neurodevelopment
that last a lifetime, as well as a wide range of congenital abnormalities, and is the main non-hereditary,
avoidable cause of intellectual disability in developed countries. It is therefore crucial to understand
the determinants of alcohol consumption during pregnancy. This study is aimed at determining
the factors that predict it, as well as the interactions between them. Methods: A cross-sectional
study was carried out using a random sample of 426 pregnant women being treated at the outpatient
clinic of a public university hospital in Seville (Spain), when they were in their twentieth week of
pregnancy. A custom-designed questionnaire was used for data collection and applied in the course
of an interview administered by trained health professionals. The data collected were analyzed using
hierarchical regression, moderation analysis, and a structural equations model. Results: Alcohol
consumption prior to pregnancy proved to be the most powerful predictor of alcohol intake during
pregnancy. Other particularly significant predictors were the percentage of professionals who
gave correct advice to the expectant mother—not to consume any alcohol during pregnancy—and
perception of the risk from drinking wine during pregnancy. The number of pregnancies correlates
positively with alcohol intake during pregnancy, while the expectant mother’s level of education
correlates negatively. Conclusions: Identifying these predictive factors will allow the design of more
effective fetal alcohol spectrum disorder (FASD) prevention strategies.

Keywords: prevention; alcohol consumption; pregnancy; FASD; lifestyle; public health; Spain

1. Introduction

Currently, there is extensive evidence of the teratogenic effects of prenatal alcohol exposure,
which can translate into a broad spectrum of abnormalities that make up what is known as fetal
alcohol spectrum disorder (FASD) [1,2]. The damage caused to the forming nervous system is
permanent and has a number of consequences for the biological development of the fetus as a whole,
as well as for subsequent neurocognitive and social development in childhood and the other stages
in lifespan [3]. FASD therefore represents a major health and socio-educational problem, since it is
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the main non-hereditary, avoidable cause of learning difficulties in developed countries, with serious
consequences for new-born babies that will last their entire lives [4–6].

It is uncertain how prevalent alcohol consumption during pregnancy is, due to the tendency for
it to be underestimated when it is assessed using scales, and as a result of the lack of studies with
biomarkers that allow it to be estimated reliably. However, there are worrying data available that tell
us that alcohol consumption is a very widespread practice among expectant mothers (particularly in
Europe, North America, Australia, and in countries such as South Africa). Its incidence worldwide
has been estimated at 9.8% [7]. In a study carried out on expectant and new mothers found online
from eleven European countries, 15.8% of them stated that they consumed alcohol during pregnancy,
with the United Kingdom (28.5%) and Russia (26.5%) being the countries with the highest estimated
level of prevalence in this study [8]. In parallel to consumption, the countries that have the highest
estimated prevalence of FASD (19.8 per 1000 population) are those that belong to the European region
of the WHO [9]. All of this makes FASD a global public health problem, requiring effective strategies
for prevention and early diagnosis, and representing a crucial challenge for healthcare personnel in
general, and obstetricians and midwives in particular.

Health professionals play a very important role in providing preventive advice regarding healthy
lifestyles in the periconceptional period, during pregnancy, and postnatally. However, there are signs
that large sections of healthcare professionals (general practitioners (GPs), obstetricians, and midwives)
are not doing their job fully and properly in this regard. The health advice that pregnant women receive
about the risks inherent in consuming alcohol during pregnancy frequently proves contradictory, or else
it does not reach those with a lower level of education effectively [10]. A number of studies suggest
that not having received any specific training in this area could explain why not all professionals
routinely inquire about alcohol consumption when caring for pregnant women, or do not always
provide appropriate information on the subject [11,12].

Another factor which might explain this is the ambivalence of the official guidelines themselves
in this area, or their inconsistency from one country to another, and over time. A review of the
Australian and American guidelines related to alcohol consumption during pregnancy, carried out
by Whitehall in 2006 [13], highlighted the fact that there was a certain permissiveness shown by the
health authorities regarding alcohol consumption during pregnancy. They even failed to recommend
abstention, arguing that it might cause disproportionate anxiety and therefore prove even more harmful
than alcohol consumption. At the same time, another review of the policies and guidelines on alcohol
consumption during pregnancy in English-speaking countries [14] showed that these varied from
country to country and within the countries themselves. With the passing of time, since it has not
been possible to establish that there are safe levels of alcohol consumption during pregnancy, and at
the same time, since there is increasing evidence that low levels of alcohol consumption can lead to
risks to fetal development [15], there are many countries where official health guidelines on pregnancy
recommend abstaining completely from drinking alcohol during this time. Thus, since 2002, France has
recommended total abstention from alcoholic beverages during pregnancy [16]. National public health
bodies in Australia [17], Denmark [18], and Norway [19] have made equivalent recommendations.
At the same time, in Scotland, since 2012, the Chief Medical Officer has advised that “pregnant women
and those trying to conceive should avoid alcohol” [20]. Equally, in the USA, the Message to Women
from the U.S. Surgeon General stated “No amount of alcohol consumption can be considered safe
during pregnancy” [21]. At the same time, the American Academy of Pediatrics recommends that
health professionals promote total avoidance of alcohol consumption throughout pregnancy, in line
with the principle of precaution [4]. In Canada, the 2010 consensus guidelines from the Society of
Obstetricians and Gynaecologists of Canada support alcohol abstention during pregnancy [22].

In order to be able to develop effective FASD prevention, the starting point must be a good
understanding of the current situation of the problem. It is particularly crucial to know about the
factors that cause or encourage expectant mothers to consume alcohol during pregnancy.
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There are some studies which aim to identify the factors that predict alcohol consumption during
pregnancy. Several of them have concluded that the most important factor is the frequent consumption
of alcohol prior to pregnancy [23–27]. Bearing this in mind, it is particularly worrying that in countries
such as Spain, at present, two thirds of women of child-bearing age consume alcohol. According to
the Spanish National Health Survey of 2017 [28], only 36.96% of women aged 15–24 years of age and
23.78% aged between 25 and 34 identified themselves as non-drinkers. These data present us with a
potential problem in the years to come—an increased incidence of FASD—unless effective healthcare
provided during the periconceptional period helps them to stop consuming alcohol.

Other predictive factors identified in some studies are having been the target of violence [25],
high socioeconomic status, an unplanned pregnancy, and late childbearing age [29]. Similarly, smoking
or using other drugs prior to becoming pregnant prove to be predictors of alcohol consumption during
pregnancy [26,30,31].

Research to date into the factors that predict alcohol consumption during pregnancy is limited
and some yield contradictory results. There are also some potential predictors that have scarcely been
explored, such as obstetric history, the partner’s alcohol consumption, health advice received regarding
alcohol consumption during pregnancy, and the perception of damage resulting from prenatal exposure
to alcohol. These factors, in real life, presumably do not act in isolation, but rather interact with one
another. To our knowledge, the interaction between a wide range of predictive factors of alcohol
consumption during pregnancy has not been studied to date. It is also particularly important to
identify these predictors and the interactions between them in those regions of the world where there
is a combination of a high rate of alcohol consumption among women of childbearing age and limited
implementation of healthcare programs aimed at FASD prevention. The case of Spain, just like that
of other European countries, may be particularly illustrative for all regions of the world where these
circumstances exist.

Therefore, our study, conducted using a sample of expectant mothers who attended a routine
pregnancy check-up in a city in the south of Europe, aimed to determine a wide range of factors that
predict alcohol consumption during pregnancy and to identify the relative weight of each of them.
Additionally, the study was also designed to assess the degree of interaction between different factors
(sociodemographic factors, obstetric history, the partner’s alcohol consumption, health advice received,
and beliefs about the possible risks) and how much they moderate the relationship between previous
consumption and alcohol intake during pregnancy.

2. Participants and Methods

2.1. Study Design

A cross-sectional study was carried out, through interviews, on a representative sample of the
pregnant women treated in a publicly managed university hospital in Seville (Spain). The sample
was randomly selected from women who attended the morphology ultrasound clinic, located in the
outpatient area of the hospital, in their 20th week of pregnancy, during a five-month period in 2016.

2.2. Data Collection and Participants

The population of expectant mothers in the twentieth week of pregnancy in the health area
of this university hospital during the period when the data were collected was 1664. The sample
selection criteria were set as an interview with one out of every two pregnant women, to be chosen at
random, i.e., 832 pregnant women. Of these, 426 agreed to be interviewed. The minimum desired
sample size was 400 participants. All of them had the same gestational age, and in this regard,
it was a homogeneous sample and one that was representative of the population of pregnant women
treated by the aforementioned public hospital. For the collection of data, face-to-face interviews were
conducted, carried out by health professionals who had previously been instructed on how to do so.
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The questionnaire was custom designed by the research group and was delivered under conditions
that ensured the anonymity of those interviewed and the confidentiality of the information collected.

The eligibility criteria for inclusion in the study were: Pregnant women of 16 years of age or older,
who speak and read Spanish fluently, who accepted and signed the informed consent for inclusion in
the study. Further characteristics of the sample are described elsewhere [32].

2.3. Ethics

Before the study was carried out, both its protocol and the questionnaire prepared by the research
group were approved by the Clinical Research Ethics Committee of the University Hospital Virgen
Macarena (Research code: ICG15/Internal code: 0254N-15).

As a prerequisite for conducting the interview, pregnant women were given oral and written
information about the study and an informed consent form, which they had to complete and sign
voluntarily if they wanted to be part of the study, delivering one copy to the research team and
keeping the other. This documentation reflected all the information related to the objective of the study,
as well as the guarantees of confidentiality, privacy, and preservation of anonymity in the responses.
The participants gave their informed consent by signing and returning this form. The Helsinki
declaration of 1975 and its subsequent amendments were respected.

2.4. Questionnaire

The instrument used for the collection of information was a questionnaire prepared and designed
ad hoc for the study by the team of researchers who conceived and carried out this research project.
Each of the completed questionnaires was given a code that preserved the anonymity of the users.
The members of the research group included health professionals (a GP, two from the field of obstetrics,
in particular—an obstetrician and a midwife—and a neonatologist), as well as professionals from the
fields of psychology and sociology. The experience of all of them, as well as their knowledge in the
field as a result of their research background, made it possible to prepare the customized questionnaire
for the population to which it was addressed. Furthermore, a preliminary pilot was carried out in order
to verify understanding of the questions, as well as the possibility of adding or removing categories in
the answers to the multiple-choice questions. The questions regarding consumption patterns were
taken from the Alcohol Use Disorders Identification Test (AUDIT) [33].

Most of the questions in the questionnaire provided the possibility of answering with several
predetermined options; however, one of them was “other”, which allowed the interviewer to note
down all answers provided spontaneously by the pregnant women that were not in line with the
categories established. Subsequently, the research group transcribed these answers to categorize them
into the options that had been established beforehand, or put them into a new category, thus preventing
information from being lost. In addition to these multiple-choice questions, there were also open-ended
questions in the questionnaire that were recorded by taking notes. After the data were collected,
categories were created for these answers based on a thematic analysis of them.

The questionnaire’s content covers the following groups of variables:

(a) Sociodemographic variables: Age, educational level (categorized into three groups from lowest
to highest level: (1) Low level of studies, e.g., primary education; (2) medium level of studies, e.g.,
compulsory secondary education, professional training; (3) university studies and employment
status (categorized from the best to the worst employment status in five groups: Full-time
employment, part-time employment, unemployed, housewife—as a self-defined employment
status—and other employment statuses, such as: Student, on sick leave, under legal working
age).

(b) Obstetric variables: Number of pregnancies, including the current one, and pregnancy planning.
(c) Risk awareness of alcohol consumption during pregnancy (categorized as: (1) Risk(s) mentioned;

(2) says she doesn’t know but gives an opinion; (3) she doesn’t know; (4) other answer, and the
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perceived duration of damage resulting from alcohol consumption during pregnancy (categorized
as seven possible answers: (1) During pregnancy; (2) during childhood; (3) first years; (4) many
years; (5) lifelong; (6) she doesn’t know; (7) other). The categorization of answers was performed
following the piloting of the study, in which these same questions were asked, allowing those
responding to provide open answers, which were subsequently categorized. Furthermore,
the “other” answer option was provided, as described above.

(d) Variables related to health professionals: The numbers of health professionals who provided
information and the percentage of professionals who provided correct information (recommendation
not to drink any alcohol during pregnancy).

(e) Variables related to the risk perception of consuming alcohol during pregnancy for specific types
of drinks (beer, wine), in terms of the amount and frequency of consumption for each of them,
with five response categories: “Any amount during pregnancy is harmful”, “consuming alcohol
less than once a month is not harmful”, “consuming alcohol less than once a week is not harmful”,
“drinking a small amount every day is not harmful”, “drinking as much and as often as a person
wants to is not harmful”. These categories were established after the answers obtained in the
study pilot were studied. The “other” answer option was also included.

(f) Average daily alcohol consumption during pregnancy (in grams of pure alcohol) and average
daily alcohol consumption before pregnancy (also in grams of pure alcohol). In both cases,
the average daily number of grams was estimated from questions on the AUDIT scale [33],
which ask about the frequency and amount of consumption of different types of drinks. Days of
non-consumption were included in both calculations.

2.5. Data Analysis

First, a hierarchical regression analysis was conducted in order to examine the explained variance
of alcohol consumption during pregnancy. In the first step, demographics (i.e., age, educational level,
and employment status) were introduced in the regression equation, while obstetric history was added
in the second (i.e., number of pregnancies and pregnancy planning). In the third and fourth steps,
previous alcohol consumption and the partner’s alcohol consumption were included. In the fifth and
sixth steps of the regression analysis, advice received from health professionals (i.e., the number of
health professionals who gave advice and the percentage of health professionals who provided the
correct advice) and beliefs about risks (i.e., risk awareness of alcohol consumption during pregnancy,
perceived duration of the damage caused by prenatal alcohol exposure, and the risk perception of
drinking beer or wine during pregnancy) were included to explain alcohol consumption during
pregnancy. R2 were calculated at each step including subsequent variables in the analysis, as well as
the change in F. Additionally, t and β coefficients were examined for each indicator. These analyses
were carried out with SPSS 21.0 (IBM Corp, New York, NY, USA, 2012).

Second, moderation analyses were conducted to explore how the previous indicators (i.e.,
demographics, obstetric history, the partner’s alcohol consumption, advice received from health
professionals, and beliefs about risks) moderate the relationship between previous alcohol consumption
and consumption during pregnancy. These analyses were carried out following the recommendations
described by Hayes [34], based on regression analyses. The effects described in this model represent
causal assumptions, because there is no causation verification without variable manipulation. Thus,
only associations among variables may be concluded. Standardized coefficients were calculated to
estimate the effect of one variable (assumed to be the independent variable) on another variable
(assumed to be the criterion variable), and the moderation was analyzed as the interaction between the
independent variable and the moderator to explain the dependent variable. Process v3.3 macro for
SPSS was used, by specifically applying the model number 1, which performs a total of 1000 bootstrap
samples for bias-corrected bootstrap confidence intervals. Huber-White heteroscedasticity-consistent
inference was carried out.
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Third, structural equation modelling was performed to integrate the effects of demographics,
obstetric history, self-reported previous alcohol consumption, the partner’s alcohol consumption,
advice received from health professionals, and beliefs about risks, on self-reported alcohol consumption
during pregnancy, as well as the relationships between those indicators. χ2, Comparative Fit Index
(CFI), and Root Mean Square Error of Approximation (RMSEA) were analyzed as overall data fit
indexes. Lagrange multipliers and Wald tests were sequentially performed for model modifications to
improve overall fit. R2 was calculated to analyze the explained variance, and standardized solutions
were examined. This model was tested with EQS 6.3 (Multivariate Software Inc., Temple City, CA,
USA, 2017), following the recommendations by Byrne [35].

3. Results

3.1. Descriptive Characteristics of the Sample

A total of 832 pregnant women randomly selected in accordance with the procedure described
above were invited to participate. Of them, 426 (51.2%) accepted. The total number of pregnant women
who attended the morphological ultrasound clinic during the period in which the study was performed
(5 months in 2016) was 1664. Most of the participants were Spanish (92.2%). The average age was
31.9 years (SD = 5.3). Information concerning demographic and obstetric variables was described in a
previous work [32].

Table 1 displays the primary information from the different variables on which data were collected.

Table 1. Descriptive statistics of study variables.

Partner’s Alcohol Consumption (%)

Never = 21.4
Once a month or less = 19.5
Twice to four times a month = 29.5
Twice to three times a week = 13.3
Four or more times a week = 15.5
No partner = 0.7

Number of health professionals who provided information (%)

Zero = 43.0
One = 26.5
Two = 14.1
Three = 16.4

% of health professionals who provided correct advice

None= 19.8
A third = 0.4
Half = 2.1
Two thirds = 1.6
All = 76.1

Risk awareness of alcohol consumption during pregnancy

Risk(s) mentioned = 59.5
She doesn’t know but gives opinion = 12.7
She doesn’t know = 27.1
No risk = 0.7

Perceived duration of damage

During pregnancy = 2.4
Childbirth = 3.8
First years = 9.3
Many years = 5.2
Lifelong = 48.1
She doesn’t know = 27.5
Other = 3.8

Risk perception of drinking beer during pregnancy

Any amount is harmful = 31.5
Less than once a month is not harmful = 27.6
Less than once a week is not harmful = 25.3
A small amount every day is not harmful = 14.8
It is not harmful, regardless of the amount = 0.8
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Table 1. Cont.

Risk perception of drinking wine during pregnancy

Any amount is harmful = 38.4
Less than once a month is not harmful = 30.6
Less than once a week is not harmful = 24.2
A small amount/day is not harmful = 5.9
It is not harmful, regardless of the amount = 0.9

Average daily alcohol consumption before pregnancy (grams) M = 4.68, SD = 10.30
Average daily alcohol consumption during pregnancy (grams) M = 0.38, SD = 1.55

3.2. Regression Analysis to Explain Alcohol Consumption during Pregnancy

Table 2 presents the results of the hierarchical regression analysis to explain self-reported alcohol
consumption during pregnancy. In the first step, both educational level and employment status
showed negative effects, such that lower alcohol consumption was detected in women with a higher
educational level and among those self-labelled as “housewives”. In the second step, obstetric history
showed a significant effect, with more alcohol consumption in women who had more pregnancies.
In the third step, previous alcohol consumption had a remarkable positive effect. Those women who
reported higher previous alcohol consumption also indicated higher alcohol consumption during
pregnancy. In the fourth step, the partner’s alcohol consumption did not have a significant effect. In the
fifth, a notable negative effect was observed for the percentage of professionals who provided correct
advice. Thus, a lower percentage of professionals providing correct advice—not to consume any
alcohol at all during pregnancy—is related to higher self-reported alcohol consumption. Lastly, in the
sixth step, beliefs about risks were added, obtaining a final explained variance of 27%. Higher alcohol
consumption during pregnancy was observed in those women who reported lower risk perception
for wine.

Table 2. Hierarchical regression analysis of demographics, obstetric history, previous alcohol
consumption, the partner’s alcohol consumption, advice received from health professionals, and beliefs
about risks, as correlates of alcohol consumption during pregnancy.

Title R2 ΔF F t β

Step 1 0.04 5.24 ** 5.24 **
Age −0.67 −0.04

Educational Level −2.85 −0.14 **
Employment status −3.91 −0.18 ***

Step 2 0.05 2.07 4.00 **
Number of pregnancies 2.91 0.13 **

Pregnancy planning −1.04 −0.05

Step 3 0.17 62.64 *** 14.25 ***
Self-reported previous alcohol consumption 7.25 0.32 ***

Step 4 0.17 1.13 12.38 ***
Partner’s alcohol consumption 1.12 0.05

Step 5 0.24 19.76 *** 14.89 ***
Number of health professionals who provided advice 0.33 0.02

% who provided correct information −5.29 −0.26 ***

Step 6 0.27 4.28 ** 11.95 ***
Risk awareness of alcohol consumption during

pregnancy −1.86 −0.08

Perceived duration of damage 0.02 0.01
Perceived risk of drinking beer during pregnancy −1.85 −0.17
Perceived risk of drinking wine during pregnancy 3.18 0.29 **

*** p < 0.001; ** p < 0.01.
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3.3. Moderation Analysis in the Relationship between Previous Alcohol Consumption and Consumption during
Pregnancy

Table 3 shows the results of the regression analyses to examine moderations in the relationships
between previous and current alcohol consumption. Higher alcohol consumption during pregnancy
was observed in women who reported higher previous consumption and had a low level of education.
With regard to obstetric history, higher consumption during pregnancy was observed in women with
greater previous consumption and more experience of pregnancies. Furthermore, higher consumption
was also observed in women with higher previous consumption and those who reported a lower
degree of correct advice received from health professionals. Lastly, risk perception regarding beer and
wine also moderated that relationship. Higher alcohol consumption during pregnancy was observed
in women with higher previous consumption and lower risk perception for the two types of alcoholic
drinks studied.

Table 3. Regression analyses of the moderations by demographics, obstetric history, the partner’s alcohol
consumption, advice received from health professionals, and beliefs about risks, in the relationships
between previous and current alcohol consumption.

“Previous Alcohol Consumption” x: R2 F t β

Age 0.01 0.40 −0.63 −0.06
Educational Level 0.03 6.69 * −2.59 −0.19 *

Employment status 0.01 1.00 1.00 0.07
Number of pregnancies 0.02 4.69 * 2.16 0.16 *

Pregnancy planning 0.01 0.03 −0.18 −0.01
Partner’s alcohol consumption 0.01 1.36 −1.17 −0.08

Number of health professionals who provided information 0.02 9.75 ** −3.12 −0.16 **
% of health professionals who provided correct information 0.10 31.94 *** −5.65 −0.35 ***
Risk awareness of alcohol consumption during pregnancy 0.01 3.14 −1.77 −0.11

Perceived duration of the damage 0.01 2.52 1.59 0.14
Risk perception of drinking beer during pregnancy 0.02 4.43 * 2.11 0.14 *
Risk perception of drinking wine during pregnancy 0.02 4.66 * 2.16 0.15 *

Note. Dependent variable: Alcohol consumption during pregnancy. *** p < 0.001; ** p < 0.01; * p < 0.05.

3.4. Structural Equation Model

Lastly, the relationships between the study variables were integrated in a structural equation
model. After conducting Lagrange multipliers and Wald tests, the final model reached a good overall
data fit, χ2(63, N = 426) = 118.17, p < 0.001, χ2/df = 1.88, CFI = 0.95, RMSEA = 0.05, 90% CI RMSEA
= 0.03–0.06. Table 4 describes the effects and associations included in the model, which all reached
statistical significance (p < 0.05).

First, regarding alcohol consumption during pregnancy, the model showed negative effects for
risk awareness of alcohol consumption during pregnancy, the percentage of health professionals who
provided correct advice, educational level and employment status, with higher consumption among
those women with better employment status, and positive effects for risk perception of drinking wine
during pregnancy, previous alcohol consumption, and number of pregnancies. This equation presented
a R2 = 0.25 (MSE = 0.87), with the strongest effects for the percentage of health professionals who
provided correct advice and previous alcohol consumption. Second, with regard to risk perception of
drinking beer during pregnancy (R2 = 0.05, MSE = 0.97) and wine (R2 = 0.01, MSE = 0.99), previous
alcohol consumption was positively related. Moreover, age and the number of health professionals who
provided information were negatively related to risk perception of drinking beer during pregnancy.

Furthermore, some associations were also significant in the model. First, perceived risks of wine
and beer were found to be positively interrelated. Moreover, beliefs about the duration of the damage
and risk awareness of alcohol consumption during pregnancy were also positively associated. Second,
the partner’s alcohol consumption was positively associated with previous consumption and age,
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and negatively with beliefs about the duration of the damage. Third, the number of pregnancies was
negatively related to previous alcohol consumption. Moreover, pregnancy planning was positively
associated with age and educational level.

Table 4. Significant effects and associations included in the structural equation model.

Direct Effects

Effects on alcohol consumption during pregnancy
-Risk awareness: −0.09
-Risk perception of drinking wine during pregnancy: 0.14
-Previous alcohol consumption: 0.33
-% who correctly informed: −0.25
-Educational level: −0.14
-Employment status: −0.18
-Number of pregnancies: 0.13

Effects on risk perception regarding beer
-Previous alcohol consumption: 0.10
-Number of health professionals who provided
information: −0.05
-Age: −0.20

Effects on risk perception regarding wine
-Previous alcohol consumption: 0.08

Associations

Between variables:
-Partner’s alcohol consumption/previous consumption: 0.13
-Number of pregnancies/previous consumption: −0.17
-Number of health professionals who provided information/% who provided correct information: 0.37
-Employment status/% who correctly informed: −0.18
-Partner’s alcohol consumption/age: 0.12
-Partner’s alcohol consumption/perceived duration of the damage: −0.13
-Previous consumption/% who correctly informed: −0.12
-Age/educational level: 0.40
-Age/employment status: −0.23
-Number of pregnancies/age: 0.25
-Pregnancy planning/age: 0.25
-Employment status/educational level: −0.21
-Pregnancy planning/educational level: 0.20
Between measurement errors of the variables:
-Duration of damage/risk awareness of alcohol consumption during pregnancy: 0.32
-Risk perception regarding wine/risk perception regarding beer: 0.88

4. Discussion

The aim of this study was to analyze a wide range of potential predictors of alcohol consumption
during pregnancy, with a view of identifying the specific weight of each of them, as well as the
interactions between them. We thus intended to address the fragmented vision offered by studies
conducted on this subject in general to date [8,24,31]. In order to examine the role of different factors as
predictors of alcohol consumption during pregnancy, a random and representative sample of pregnant
women receiving care in the outpatient clinics of a public hospital in a southern European city (Seville,
Spain) was interviewed in the 20th week of pregnancy.

As in other previous studies [23–27], alcohol consumption prior to pregnancy was identified as the
most powerful predictor of alcoholic beverage intake during pregnancy. This finding suggests, in short,
that an expectant mother’s previous lifestyle tends to continue during her pregnancy, particularly in
terms of products that can lead to dependence and whose consumption is socially accepted in societies
like Spain, such as alcoholic beverages. In this country, the average maternal age at delivery of the
first child is particularly high (31.02 years of age in 2018, [36]), and the average age to start drinking
alcoholic beverages is notably low (14.1 years of age among those female students who have ever
drunk alcohol, [37]), and, as such, many women will have been drinking alcohol regularly for almost
20 years before their first pregnancy. It is not easy to drastically change behavior that is deeply rooted in
lifestyles and has strong social support. It should not be forgotten, furthermore, that many pregnancies
are unplanned (44% worldwide [38]; 25.4% in the sample used in this study) and that alcohol may be
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having a teratogenic effect on the embryo before the woman is aware she is pregnant, precisely in the
period of prenatal development that is most sensitive to the action of teratogens (organogenesis).

A review carried out by Stephenson et al. highlights that the state of health of the expectant mother,
as well as her lifestyle during the perigestational period, has an influence on the perinatal results of
the new-born baby. It therefore proves very important to promote healthy lifestyles among women
of child-bearing age, and more specifically, among those who are trying to conceive, by providing
preconception care [39]. According to another retrospective study, developed by Goossens et al.,
the adoption of these healthy lifestyles before pregnancy is more likely in nulliparous women and in
those with a previous miscarriage. At the same time, women who have had previous pregnancies,
as well as those who are of a lower socio-economic level are less likely to change their lifestyles and
make them healthier [40]. It is therefore necessary to combine general strategies for promoting healthy
lifestyles among women of child-bearing age with others aimed specifically at each sector of these
women, in such a way that makes it easier for all of them to choose the healthiest options in their
daily lives.

The structural equations model created also concludes that another important predictive factor,
although with less weight than the previous one, is health advice received from health professionals
and, more specifically, the percentage of health professionals who have provided pregnant women
with the correct advice: To abstain completely from consuming alcoholic beverages during pregnancy.
This is a new finding and one that had not been previously identified in the research in this field.
This result suggests that the performance of health professionals who treat pregnant women (GPs,
obstetricians, midwives) may have a significant influence on their lifestyle, and specifically, on their
alcohol consumption. This is consistent with the results of previous studies which corroborated the
thinking that adequate health advice from professionals who care for pregnant women first-hand tends
to reduce or stop alcohol consumption during pregnancy [41,42].

However, several studies carried out in the United Kingdom [43], Australia [44], and Spain [10]
conclude that health advice on alcohol consumption provided to pregnant women is often contradictory
and inconsistent. What the result of our study suggests is that providing pregnant women with
correct advice on the issue—clearly explaining the appropriateness of not consuming any alcohol
during pregnancy—proves to be crucial, as well as consistency of information in this regard among the
different health professionals who care for pregnant women or women of childbearing age.

Although the predictive factors described above are those that have greater specific weight in the
model developed in our work, other factors that may be relevant are also identified. Thus, the model
establishes that pregnant women with better employment status (in the sense of having a full-time job)
are more likely to consume alcohol than those with a part-time job or those who are unemployed. It is
possible that the explanation for this lies in the likely higher level of income of the former compared
to the latter. The greater their purchasing power, the more alcoholic beverages become financially
accessible. A number of studies on correlates of alcohol consumption during pregnancy carried out
in Ireland and Australia have concluded that high socioeconomic status (or a high income level) is
associated with greater alcohol consumption during pregnancy [29,45,46]. At the same time, a study
carried out in the USA also concluded that estimated level of income is positively related to drinking
alcohol during pregnancy [23]. In a review of predictors of alcohol consumption during pregnancy,
it was found that higher income or higher social class was found to be a predictor of drinking during
pregnancy in four out of five studies that assessed this factor [25]. It has also been established that
certain social situations (business dinners, etiquette . . . ) can encourage alcohol consumption, which is
a pressure that might also affect pregnant women [47].

Educational level is identified as a predictor of relevant significance in this study, with a weight
equivalent to that of the number of pregnancies. The model establishes that the higher the educational
level, the lower the consumption of alcohol tends to be during pregnancy. This could be interpreted as
meaning that women with a higher level of education are more easily able to seek and incorporate
quality information in this field. However, this result is different from that found in a study carried
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out with pregnant women from 15 European countries, selected through websites, in which it was
detected that pregnant women and new mothers of a higher educational level are those who state in a
greater proportion that they consume or have consumed alcohol during pregnancy [48]. It is possible
that the relationship between the level of education and alcohol consumption during pregnancy varies
depending on the country, and also, depending on the way in which the sample of pregnant women is
selected, or depending on the procedure used to estimate alcohol consumption.

The model shows that a higher number of previous pregnancies has a positive effect on alcohol
consumption during pregnancy. This may have a plausible explanation, since the experience of a higher
number of pregnancies in pregnant women who have presumably consumed alcohol without visible
negative effects in the perinatal results, can result in consumption in later pregnancies, due to decreasing
the perceived risk with respect to the harmful effect of alcohol. This interpretation was described in
Testa’s 1996 article [49], and later by Raymond [43], whose study suggests that pregnant women are
influenced by experiences in their previous pregnancies with respect to alcohol consumption. If this
consumption has not had a pernicious effect on her or on the fetus, this may make it easier for the
pregnant woman to be more permissive in terms of intake.

The model identifies the perceived risk of drinking wine while pregnant as another predictor
of alcohol consumption during pregnancy, in the sense that might be expected: The lower the
perceived risk, the greater the consumption (estimated in grams of pure alcohol). Studies carried out in
Australia [50], France [16], and Spain [32] found that low perception of the risks posed by consuming
wine while pregnant dominates among expectant mothers. In Spain (and perhaps in other social
contexts where low perception of the potential teratogenic effects of this alcoholic beverage dominates),
it is precisely those expectant mothers who are most aware of the adverse effects on the fetus who
present lower alcohol consumption during pregnancy.

Interactions between the predictors, laid out in the Results section, appear generally logical
and may have clear implications for prevention. Thus, for example, it was found that the effect of
alcohol consumption before pregnancy on consumption during the actual pregnancy is particularly
intense when the expectant mother has a low level of education. Therefore, according to these results,
those women with the lowest level of education would constitute a high-priority sector for interventions
aimed at preventing FASD, probably requiring communication strategies (both within and outside
the healthcare system) that are specially adapted to their socio-educational characteristics. It can also
be observed that alcohol consumption by the partner and alcohol consumption before pregnancy are
interrelated, which suggests that preventive interventions should not be aimed solely at expectant
mothers and women before they become pregnant, but also at their partners.

As intervention suggestions resulting from the analysis of these predictive factors, we can highlight
the need for health professionals to warn pregnant women of the deleterious effect of alcohol in
pregnancy, conveying in clear and understandable terms the message that abstaining from alcohol
consumption is the only safe practice. In turn, for health professionals to adequately assess the alcohol
consumption habits of pregnant women (or women of a childbearing age in general) and develop
with them culturally adapted and effective communication strategies, the implementation of suitable
continued training is required, as well as the development of institutional programs in the health
system that facilitate and promote the full exercising of their role in the prevention of FASD. In this
field, the experience of countries that have made a greater effort in preventing FASD to date, such as
Australia, Canada, the United States, and New Zealand, among others [51–53], should be taken into
account in particular.

Finally, we should not forget that a pregnant woman is influenced by social perceptions about
alcoholic beverages, as well as whatever interpretation she might have made of her own personal
experiences of drinking alcoholic beverages, if she has had any. A popular perception of alcohol
which has become more widespread over the last few decades is the idea that the regular consumption
of moderate quantities of alcoholic beverages (wine in particular) can prove to be a cardiovascular
protector. This belief serves to support another: Adults are recommended to drink low doses of
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alcohol regularly. Today, it is clear that both ideas are lacking in any solid foundation. According
to Naimi et al. (2017), to date, there has been no randomized clinical trial of low-volume alcohol
consumption that has assessed any mortality outcome. Everything we know about the impact on
health of drinking low doses of alcohol is based on observational studies which, in general, suffer from
serious selection biases, as detailed by these authors, which constitutes in their opinion a reason to
suggest that the existing research may systematically overestimate the protective effects of “moderate”
alcohol consumption [54]. At the same time, the Global Burden of Disease Study 2016, carried out
using data from 195 countries and territories in the period 1990-2016, concluded that the level of alcohol
consumption that minimized harm across health outcomes was zero standard drinks per week [55].
This could be expressed in other terms: No level of alcohol consumption improves health [56]. It proves
easier to provide pregnant women and the people around them with correct information about the
risks of drinking alcoholic beverages during pregnancy in a social context which is neutral to alcohol
consumption than in one where ideas in favor of drinking are widespread. If it is explained to the
population as a whole in appropriate terms by the healthcare system that there is no solid scientific
basis to support the idea that moderate alcohol consumption is beneficial for health, this will contribute
to reducing the enormous burden of health, social and education problems resulting from alcohol
consumption, including FASD.

The study performed has both strengths and limitations. Among its strengths, it should be noted
that the sample was randomly selected among all pregnant women who attended a programmed
control clinic in the same week of pregnancy (week 20). Furthermore, the interviews were conducted
in person (face to face) by health staff trained specifically in this area. Data analysis includes the use
of a structural equations model and other confirmatory multivariate techniques. On the other hand,
one limitation that can be highlighted is that, since the study is cross-sectional, it is not possible to
establish inferences of causal relationships between variables. Furthermore, all immigrant pregnant
women who could not take part in the interview because they had limited fluency in Spanish were
excluded from the sample, due to the absence of auxiliary translation services. The participation
rate was 51.2%, which does not exclude the likelihood of selection bias. Alcohol consumption was
evaluated only through self-reported data, and not through biomarker analysis too. A validated scale
was not used to assess the degree of planning of the pregnancy.

5. Conclusions

Among the conclusions derived from this study, we can establish that alcohol consumption prior
to pregnancy is a predictor that has a powerful direct relationship with alcohol during pregnancy.
Second, the percentage of health professionals who adequately inform pregnant women about the
harmful effects of alcohol consumption in pregnancy has a powerful inverse relationship with alcohol
intake during pregnancy. Furthermore, previous alcohol consumption during pregnancy is especially
related to this consumption being maintained during pregnancy among expectant mothers with low
educational levels.
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Abstract: Sleep disturbance and non-medical prescription opioid use (NMPOU) are currently growing
public health concerns, and sex differences may result in differential exposure to frequency of NMPOU
or sleep disturbance. This study aimed to explore the association between the frequency of lifetime or
past-year NMPOU and sleep disturbance and to evaluate whether there was any sex difference in this
association among Chinese adolescents. A cross-sectional study was performed in seven randomly
selected Chinese provinces through the 2015 School-Based Chinese Adolescents Health Survey.
A total of 159,640 adolescents were invited to participate and among them, 148,687 adolescents’
questionnaires were completed and qualified for this study (response rate: 93.14%). All analyses
were performed for boys and girls separately. There were significant sex differences in the prevalence
of lifetime or past-year opioid misuse and sleep disturbance (p < 0.05). Among girls, frequent
lifetime NMPOU (adjusted odds ratio [aOR] = 2.09, 95% CI = 1.80–2.44) and past-year NMPOU
(aOR = 2.16, 95% CI = 1.68–2.77) were positively associated with sleep disturbance. Among boys,
these associations were also statistically significant, while the magnitudes of associations between
frequent lifetime NMPOU or past-year NMPOU and sleep disturbance were greater in girls than
those in boys. There is a significant sex difference in the prevalence of lifetime or past-year NMPOU
and sleep disturbance. Furthermore, exposure to more frequent lifetime or past-year NMPOU is
associated with a greater risk of sleep disturbance, especially among girls. Taking into account the
sex difference for lifetime or past-year NMPOU may help to decrease the risk of sleep disturbance.

Keywords: non-medical prescription opioid use; sleep disturbance; sex differences; adolescents

1. Introduction

Sleep plays an important role in the development and maintenance of physical and mental
health, especially in adolescents [1,2]. Evidence shows that sleep disruption is highly prevalent among
adolescents [3]. Research in western countries has shown that approximately 25%–40% of adolescents
have sleep disorders [4,5]. In China, it was estimated that the prevalence rate of sleep disturbance
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among adolescents ranged from 18.0% to 39.6% [6–8]. Recent studies have shown that sleep problems
were associated with serious behavioral problems [9], depression [10], Attention-Deficit/Hyperactivity
Disorder (ADHD) [11], poor school performance [12], and suicide [13] among children and adolescents.
Sleep disturbance among adolescents has become a major international health concern.

The rise in non-medical prescription opioid use (NMPOU) is an emerging public health problem in
adolescents [14]. Over the past two decades, the prevalence of prescription opioid misuse has increased
more than threefold in the United States [15]. Most recent evidence from the National Survey on Drug
Use and Health (NSDUH) showed that 3.5% of adolescents aged 12 to 17 engaged in NMPOU in the
past year [16]. Moreover, based on the data from the 2014 NSDUH, 7.3% of responding adolescents
aged 12–17 reported NMPOU during their lifetime [17]. A survey in China also found that NMPOU was
prevalent among Chinese adolescents, and the prevalence of the lifetime NMPOU use was 7.7% [18].
In China, the most commonly used medicine was licorice tablets with morphine, cough syrup with
codeine, diphenoxylate, and tramadol [6]. Further, Guo et al. [19] reported that “to relax or relieve
tension” was the most prevalent reason for nonmedical use of opioids among adolescents. The misuse
of prescription opioids can lead to numerous adverse consequences, such as sexual behavior [20],
heroin use [21], drug injection [21], depression [22], and suicidal behavior [23]. Evidence has shown that
opioids can increase wakefulness and decrease total sleep time [24], delta sleep [25], sleep efficiency [25],
and rapid eye movement (REM) sleep [26]. Walker et al. [27] reported a dose-dependent relationship
between chronic opioid use and sleep disorders. Although there have been indications that past-month
NMPOU could predict poor sleep [6], there is a dearth of studies addressing the potential association
between the frequency of lifetime or past-year NMPOU and sleep disturbance in adolescents.

Sex differences may lead to differential exposure to prescription drug misuse or sleep disturbance.
The prevalence of NMPOU in boys is reportedly greater than in girls [28,29], and girls complain
more about their sleep than boys [30]. Research found that boys may have a stronger need for
sensation-seeking than girls [31], and seeking pleasure and release of tension were the most common
reasons for substance use [32,33]. Moreover, differences in the process of physiological changes related
to puberty may lead to the sex differences in sleep disorders [34]. Whether the effects of lifetime or
past-year NMPOU on sleep disturbance are similar or different for boys and girls is not clear and little
attention has been paid to sex differences across these associations. Understanding the relationship
between NMPOU and sleep disturbance among adolescents, as well as identifying the mechanisms
that underlie potential sex differences may provide valuable insights and facilitate the design of
sex-sensitive sleep disturbance preventive programs.

Therefore, to address the above questions, a large national study in China was conducted
to assess the prevalence of lifetime NMPOU, past-year NMPOU, and sleep disturbance among
Chinese adolescents; to explore the independent associations between the frequency of lifetime and
past-year NMPOU with sleep disturbance; and to investigate whether there are sex differences within
the associations.

2. Materials and Methods

2.1. Study Design

The cross-sectional data of the current study were collected from the 2015 School-based Chinese
Adolescents Health Survey (SCAHS) [18,35]. SCAHS is an ongoing survey of health-related behaviors
in 7th–12th grades students in China, which has been conducted every two years since 2007. The 2015
SCAHS is the most recent version [18].

2.2. Data Collection and Sample

Data collection procedures have been described in detail elsewhere [36]. Briefly, adolescents
were selected using a multistage, stratified cluster sampling method. In stage 1, based on geographic
location, a total of seven large provinces in China were selected. Each province was divided into three
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stratifications according to the Gross Domestic Product (GDP: high, medium, and low), then two
cities were selected randomly from each stratus. In stage 2, from each representative city, the schools
were classified according to three categories, including junior high school (grades 7–9), senior high
school (grades 10–12), and vocational school (grades 10–12). We randomly selected 6 to 7 junior high
schools, 4 to 5 senior high schools, and 2 to 3 vocational schools from each city. In stage 3, we randomly
selected two classes from each grade and we investigated all the available students in these classes.
Finally, a total of 159,640 adolescents were invited to participate in our survey, and 148,687 Chinese
students completed the questionnaires (response rate: 93.14%). To avoid any potential information
bias, a Chinese-language self-administered questionnaire was completed by each student within
one class period with the supervision of research assistants. To protect the privacy of the students,
the questionnaire was completed anonymously and without a teacher present.

2.3. Measures

2.3.1. Dependent Variable

Sleep quality and disturbances over the past month were assessed by the Chinese version of the
Pittsburgh Sleep Quality Index (PSQI). The Chinese version of the PSQI has been validated [37] and has
been extensively used [8,38] with Chinese adolescents. The survey assessed the 19-item PSQI, which
consists of seven components containing subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbance, use of sleep medications, and daytime dysfunction. The sum of the
scores for these seven components yields one global score with a range from 0 to 21, with higher scores
indicating a higher level of sleep disturbance [37]. In China, a PSQI global score that is greater than
7 points indicates poor sleep quality, which is collectively known as sleep disturbance [7].

2.3.2. Independent Variable

In the present study, four opioid drugs were investigated: cough syrup compounded with codeine,
compounded licorice tablets (opium), tramadol hydrochloride, and diphenoxylate. Lifetime NMPOU
was measured by the following question: “Have you ever used the following list of prescription opioid
drugs even once, when you were not sick or just for the intended purpose to experiment or to get high
without a doctor’s prescription?” The question was followed by a list of the above prescription opioid
drugs, with responses coded as “never = 0”, “once or twice” = 1, and “at least three times” = 2. If the
answer was “once or twice” or “at least three times”, we then asked about the student’s past-year
NMPOU. Students who reported “never” were classified as abstainers, those who admitted once or
twice were classified as experimenters, and those students who answered at least three times were
classified as frequent users [19].

2.3.3. Other Variables

The demographic variables included age, sex (boy = 1 and girl = 2), grade, academic pressure,
academic achievement, classmate relationships, relationships with teachers, bullying experience,
current smoking, and current drinking. Academic pressure and academic achievement were assessed
by asking about the student’s self-rating of his or her academic pressure or achievement relative to that
of his or her classmates (responses were coded as “below average”, “average”, or “above average”).
Relationships with teachers and classmate relationships were measured according to the students’
self-rating of their relationships with their teachers and classmates (categorized into “good = 1”,
“average = 2”, and “poor = 3”).

Bullying experience was measured with the Olweus Bully/Victim Questionnaire. The respondents
were asked about the following question: “How often have you been bullied (kicked, intentionally
excluded from participating, made fun of with sexual jokes, etc.) at school in the past
30 days?” [39]. The response options were (1) “never”, (2) “sometimes or rarely (one or two times)”,
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or (3) “often (more than three times)”. Students who selected a frequency of “often” in the past 30 days
were defined as being bullied [40].

Current smoking was investigated by asking students the following question: “How many days
did you smoke cigarettes during the past 30 days?” Responses were defined as current smokers when
the selected answers indicated 1 or more days [41]. Current drinking was assessed with the following
question: “During the past 30 days, on how many days did you drink alcohol?” Responses were
defined as current drinkers when the selected answers indicated 1 or more days [42].

2.4. Ethical Considerations

The Sun Yat-Sen University School of Public Health Institutional Review Board approved this
study (L2014076). Then, a written informed consent form was obtained from each school and one of
the parents (or legal guardians) of each participating adolescent after the study procedures had been
fully described.

2.5. Statistical Analysis

SAS 9.4 (SAS Institute, Inc., Cary, NC, USA) was used to perform all statistical analyses. Firstly,
to describe the sample characteristics, the prevalence of lifetime or past-year NMPOU, and sleep
disturbance, descriptive analyses that were stratified by sex were conducted. Secondly, to investigate
whether there were any statistically significant differences between female and male students, a t-test for
continuous variables and chi-square test for categorical variables were performed. Thirdly, univariable
logistic regression models were conducted to test the potential factors that are associated with sleep
disturbance. Finally, multivariable logistic regression models were used to explore the independent
associations of lifetime and past-year NMPOU with sleep disturbance, and the covariates that were
associated (p value < 0.05) with sleep disturbance in univariable analyses were entered simultaneously
as control variables.

Statistical significance was set at the p < 0.05 using two-sided tests.

3. Results

3.1. Population Characteristics by Sex

Table 1 presents the basic demographic information of this study. Of the 148,687 students, 48.0%
(71,442) were boys and 52.0% (77,245) were girls. The age range was 12–18 years and the mean age
of the students was 15.0 (SD: ±1.8). Overall, 1.8% and 0.7% of the students admitted that they were
a “frequent user” of lifetime or past-year NMPOU, respectively. Among the total sample, 35.7% of
the students rated their academic pressures as above average and 8.2% of the students had bullying
experience. Approximately 5.3% of adolescents reported current smoking and 15.9% of the students
currently drank alcohol. A total of 21.6% students reported having sleep disturbance. Statistically
significant differences were observed in the sex distribution of age, grade, academic achievement,
teacher–classmate and classmate relations, academic pressure, bullying experience, current smoking,
current drinking, lifetime, and past-year NMPOU (p < 0.05).

Table 1. Sex difference of the sample characteristics (n = 148,687).

Variable Total, No. (%) Boys Girls p-Value 1

Total 148,687 71,442 (48.0) 77,245 (52.0) <0.001

Age
12 to 13 34,890 (23.5) 16,844 (23.6) 18,046 (23.4) <0.001
14 to 15 51,225 (34.5) 25,782 (36.1) 25,443 (32.9)
16 to 18 62,572 (42.1) 28,816 (40.3) 33,756 (43.7)
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Table 1. Cont.

Variable Total, No. (%) Boys Girls p-Value 1

Grade
7th to 9th 77,936 (52.4) 39,717 (55.6) 38,219 (49.5) <0.001

10th to 12th 70,751 (47.6) 31,725 (44.4) 39,026 (50.5)

Academic achievement 596

Above average 52,839 (35.7) 24,364 (34.2) 28,475 (37.0) <0.001
Average 49,782 (33.6) 21,172 (29.7) 28,610 (37.2)

Below average 45,470 (30.7) 25,651 (36.0) 19,819 (25.8)

Teacher classmate relations 515

Good 81,130 (54. 8) 39,494 (55.5) 41,636 (54.1) <0.001
Average 61,886 (41.8) 28,094 (39.5) 33,792 (43.9)

Poor 5156 (3.5) 3564 (5.0) 1592 (2.1)

Classmate relations 465

Good 108,178 (73.0) 52,656 (74.0) 55,522 (72.1) <0.001
Average 37,389 (25.2) 16,873 (23.7) 20,516 (26.6)

Poor 2655 (1.8) 1664 (2.3) 991 (1.3)

Academic pressure 182

Below average 23,238 (15.6) 12,712 (17.8) 10,526 (13.6) <0.001
Average 68,591 (49.2) 31,494 (44.1) 37,097 (48.1)

Above average 56,676 (38.2) 27,147 (38.0) 29,529 (38.3)

Bullying experience
No 136,458 (91.8) 63,204 (88.5) 73,254 (94.8) <0.001
Yes 12,229 (8.2) 8238 (11.5) 3991 (5.2)

Current smoking
No 140,855 (94.7) 64,708 (90.6) 76,147 (98.6) <0.001
Yes 7832 (5.3) 6734 (9.4) 1098 (1.4)

Current drinking
No 125,120 (84.1) 56,357 (78.9) 68,763 (89.0) <0.001
Yes 23,567 (15.9) 15,085 (21.1) 8482 (11.0)

Lifetime NMPOU <0.001
Abstainers 139,321 (93.7) 66,426 (93.0) 72,895 (94.4)

Experimenters 6679 (4.5) 3529 (4.9) 3150 (4.1)
Frequent users 2687 (1.8) 1487 (2.1) 1200 (1.6)

Past-year NMPOU <0.001
Abstainers 144,447 (97.1) 69,139 (96.8) 75,308 (97.5)

Experimenters 3228 (2.2) 1738 (2.4) 1490 (1.9)
Frequent users 1012 (0.7) 565 (0.8) 447 (0.6)

Sleep disturbance
No 116,522 (78.4) 56,694 (79.4) 59,828 (77.5) <0.001
Yes 32,165 (21.6) 14,748 (20.6) 17,417 (22.5)

NMPOU, non-medical prescription opioid use; Number of missing data were listed in superscript; 1 Chi-square
tests were used to test the association between the above-mentioned categories and sex.

3.2. Prevalence of Sleep Disturbance by Sex

Among boys and girls, the prevalence of sleep disturbance was 20.6% and 22.5%, respectively
(Table 1). Without adjusting for other variables, sleep disturbance was more prevalent among adolescents
who were frequent lifetime NMPOU (36.2% among boys versus 41.8% among girls) and those with
frequent past-year NMPOU (40.9% among boys versus 47.0% among girls). Among both boys and
girls, lifetime and past-year NMPOU, age, grade, academic achievement, teacher–classmate, classmate
relations, academic pressure, bullying experience, current smoking, and current drinking were
associated with sleep disturbance (Table 2).
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Table 2. Lifetime prevalence, crude odds ratios, and 95% CI of sleep disturbance among adolescents:
stratified by sex.

Variable
Sleep Disturbance

Total n (%) Boys n (%) cOR (95%CI) Girls n (%) cOR (95%CI)

Lifetime NMPOU
Abstainers 29,153 (20.9) 13,263 (20.0) 1 15,890 (21.8) 1

Experimenters 1972 (29.5) 946 (26.8) 1.49 (1.36–1.62) 1026 (32.6) 1.71 (1.57–1.87)
Frequent users 1040 (38.7) 539 (36.2) 2.25 (2.00–2.54) 501 (41.8) 2.65 (2.31–3.03)

Past-year NMPOU
Abstainers 30,720 (21.3) 14,033 (20.3) 1 16,687 (22.2) 1

Experimenters 1004 (31.1) 484 (27.8) 1.50 (1.33–1.70) 520 (34.9) 1.90 (1.67–2.16)
Frequent users 441 (43.6) 231 (40.9) 2.74 (2.26–3.33) 210 (47.0) 2.99 (2.43–3.67)

Age
12 to 13 3763 (10.8) 1723 (10.2) 1 2040 (11.3) 1
14 to 15 9838 (19.2) 4480 (17.4) 1.81 (1.67–1.95) 5358 (21.1) 2.11 (1.94–2.29)
16 to 18 18,564 (29.7) 8545 (29.7) 3.64 (3.35–3.95) 10,019 (29.7) 3.33 (3.07–3.61)

Grade
7th to 9th 11,097 (14.2) 5328 (13.4) 1 5769 (15.1) 1

10th to 12th 21,068 (30.0) 9420 (30.0) 2.70 (2.54–2.88) 11,648 (30.0) 2.37 (2.21–2.53)

Academic achievement
Above average 9762 (18.5) 4350 (17.9) 1 5412 (19.0) 1

Average 10,616 (21.3) 4194 (19.8) 1.15 (1.08–1.22) 6422 (22.4) 1.23 (1.17–1.29)
Below average 11,704 (25.7) 6177 (24.1) 1.48 (1.40–1.56) 5527 (27.9) 1.66 (1.57–1.74)

Teacher–classmate relations
Good 13,605 (16.8) 6332 (16.0) 0.58 (0.55–0.61) 7273 (17.5) 0.55 (0.53–0.58)

Average 16,327 (26.4) 6956 (24.8) 1 9371 (27.7) 1
Poor 2145 (41.6) 1411 (39.6) 1.92 (1.75–2.10) 734 (46.1) 2.21 (1.95–2.50)

Classmate relations
Good 20,772 (19.2) 9668 (18.4) 0.61 (0.58–0.64) 11,104 (20.0) 0.62 (0.59–0.65)

Average 10,288 (27.5) 4413 (26.2) 1 5875 (28.6) 1
Poor 1018 (38.3) 621(37.3) 1.64 (1.45–1.86) 397 (40.1) 1.69 (1.44–1.98)

Academic pressure
Below average 2918 (12.6) 1701 (13.4) 1 1217 (11.6) 1

Average 10,706 (15.6) 4569 (14.5) 0.62 (0.55–0.69) 6137 (16.5) 0.72 (0.62–0.83)
Above average 18,517 (32.7) 8472 (31.2) 1.35 (1.23–1.48) 10,045(34.0) 1.89 (1.66–2.15)

Bullying experience
No 27,600 (20.2) 11,858 (18.8) 1 15,742 (21.5) 1
Yes 4565 (37.3) 2890 (35.1) 2.38 (2.24–2.54) 1675 (42.0) 2.64 (2.44–2.85)

Current smoking
No 29,223 (20.7) 12,328 (19.1) 1 16,895 (22.2) 1
Yes 2942 (37.6) 2420 (35.9) 2.39 (2.23–2.57) 522 (47.5) 3.43 (2.95–4.00)

Current drinking
No 24,382 (19.5) 10,107 (17.9) 1 14,275 (20.8) 1
Yes 7783 (33.0) 4641 (30.8) 2.01 (1.90–2.12) 3142 (37.0) 2.26 (2.13–2.40)

NMPOU, non-medical prescription opioid use; cOR, crude odds ratio; 95% CI, 95% confidence interval.

3.3. Association Between Lifetime or Past-Year NMPOU and Sleep Disturbance

Table 3 and Figure 1 show the results of the final multivariable logistic regression models for sleep
disturbance. After adjusting for age, grade, academic achievement, teacher–classmate and classmate
relations, academic pressure, bullying experience, current smoking, and current drinking, lifetime
and past-year NMPOU were significantly associated with sleep disturbance among both boys and
girls. Among boys, frequent lifetime and past-year NMPOU was significantly associated with sleep
disturbance, with aORs of 1.80 (95% CI, 1.57–2.05) and 2.07 (95%CI, 1.66–2.58), respectively. Among
girls, frequent lifetime and past-year NMPOU were also positively associated with sleep disturbance,
with aORs of 2.09 (95% CI, 1.80–2.44) and 2.16 (95%CI, 1.68–2.77), respectively. These results indicated
that the associations between frequent lifetime and past-year NMPOU and sleep disturbance were
higher among girls than boys. Moreover, the magnitudes of aORs for the significant associations
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between frequent lifetime or past-year NMPOU and sleep disturbance were greater than those between
experimental use and sleep disturbance among both boys and girls.

Table 3. Adjusted odds ratios and 95%CI for measuring the association between opioids use and sleep
disturbance stratified by sex.

Variable
Sleep Disturbance

Boys, aOR (95%CI) 1 Girls, aOR (95%CI) 1

Lifetime NMPOU
Abstainers 1 1

Experimenters 1.25 (1.14–1.38) 1.44 (1.31–1.59)
Frequent users 1.80 (1.57–2.05) 2.09 (1.80–2.44)

Past-year NMPOU
Abstainers 1 1

Experimenters 1.24 (1.09–1.42) 1.53 (1.33–1.76)
Frequent users 2.07 (1.66–2.58) 2.16 (1.68–2.77)

NMPOU, non-medical prescription opioid use; aOR, adjusted odds ratio; 95% CI, 95% confidence interval. 1 Adjusted
for age (years), grade, academic achievement, teacher–classmate, classmate relations, academic pressure, bullying
experience, cigarette smoking, current drinking.

Figure 1. Adjusted OR and 95%CI for measuring the association of lifetime or past-year NMPOU with
sleep disturbance stratified by sex.* p < 0.05.
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4. Discussion

4.1. Main Findings

This is the large-scale study aimed to investigate the influence of lifetime or past year NMPOU on
adolescents’ sleep disturbance. The present results demonstrate that 21.6% of the sampled students
reported having sleep disturbance. This prevalence is higher than that measured in a study conducted in
Hefei of China, which indicated that 18.6% adolescents admitted having sleep disturbance [43]. To date,
the role of sex for sleep disturbance among adolescents is not well characterized. Moreover, data from
individual studies on the sex differences in sleep disturbance are not entirely consistent [44–46].
For example, Hartley et al. [44] found that girls reported more sleeping problems than did boys,
while Russo et al. [45] reported the opposite results. Moreover, Morrison et al. [46] found that there
were no significant differences between boys and girls regarding their number of sleep problems.
With the large sample, our results demonstrate a higher prevalence of sleep disturbance among girls
compared to boys.

Our results also illustrated that lifetime NMPOU was prevalent among Chinese adolescents, and
the prevalence was higher for boys than girls. Furthermore, this study indicated that boys were found
to have higher prevalence rates of experimental and frequent use of opioids in their lifetime or the past
year. This finding is consistent with a previous study, which found that nonmedical use of opioids was
more prevalent in boys than girls [47]. Some evidence also supported that males generally reported
more substance use than females [48]. The observed sex differences in susceptibility to nonmedical
opioids use may be useful to enhance the design of sex-sensitive surveillance, identification, prevention,
and treatment decisions toward NMPOU [49].

The univariate analyses found that younger girls were more likely to have sleep disturbances.
Previous studies also suggested that girls’ sleep problems are usually manifested at an earlier age
than boys [30,50]. Different social requirements for boys and girls and differences in the process
of physiological changes linked to puberty might account for the difference [30,51]. In addition,
we observed that adolescents who reported having bullying experience were at a higher risk of sleep
disturbance. Similarly, Zhou et al. [8] found that adolescents who were victims of bullying had a twofold
increased risk of having sleep disturbances. Unsurprisingly, compared to their corresponding groups,
students who reported current smoking or drinking had a higher risk of having sleep disturbances.
Higher grades (10th to 12th), poor relationships with teachers or classmates, and higher academic
pressure were positively associated with higher risk for sleep disturbance. In light of the growth of
sleep disturbance and the host of adverse consequences that are linked with it, it is critical to recognize
the high-risk students who will be more prone to sleep disturbance. Specifically, sex, age, grades,
bullying experience, current smoking or drinking, relationships with teachers or classmates, academic
pressure and achievement were showed to be differentially associated with sleep disturbance among
adolescents. Gaining a better understanding of the nuances of sleep disturbance trends will support
more refined health promotion efforts. Therefore, we suggested that clinicians, schools, and families
should pay more attention to these high-risk students mentioned above with the adverse characteristics
to reduce the potential risk of sleep disturbance.

Our findings provide some evidence that compared with experimental opioid misuse,
more frequent prescription opioid misuse was associated with a greater likelihood of reporting
sleep disturbance after adjusting for covariates. We speculated that compared to experimental users
of opioids, individuals who reported more frequent opioid misuse are more likely to progress to
dependent users who experience more interpersonal conflict, which then can contribute to triggering
negative effects on physical health, ultimately leading to sleep disturbance [52].

Notably, another novel discovery of the study was the effects of the separate analyses by sex,
which suggested that the adjusted associations between lifetime or past-year NMPOU and sleep
disturbance appeared slightly higher in girls than boys. A possible explanation is that females who
reported opioids misuse were found to have greater levels of global psychiatric and emotional
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distress [53,54], and emotional trouble can lead to difficulty falling asleep in addition to further sleep
disturbance [55].

4.2. Limitations

The limitations of the present study should be acknowledged when interpreting these findings.
Firstly, it should be noted that a previous study found a bivariate relationship between the nonmedical
use of prescription drugs and sleep among adolescents [56]. Furthermore, given the cross-sectional
nature of the present study, our data cannot determine the exact timeline between lifetime or past-year
NMPOU and sleep disturbance. Therefore, these issues should be further explored in a longitudinal
study. Secondly, the data only included adolescents who were attending school, and on the day
the survey was administered, adolescents who were not present at school or had dropped out of
school were excluded. However, the anonymity of the questionnaires is assured and this method may
have helped to collect accurate information from adolescents. Moreover, there could also be other
potential confounders that were not included, such as mood disorders. Future surveys could collect the
related information. Finally, our data only investigated the most widely used opioid drugs of Chinese
adolescents. Hence, more prescription drugs need to be explored in future research.

Despite these limitations, the strength of the findings is that a large-scale sample of Chinese
students was investigated, which ensures sufficient statistical power to measure the possible associations
between lifetime or past-year NMPOU and sleep disturbance after adjusting for control variables.
Besides, to our knowledge, the effect of sex on the association of lifetime or past-year NMPOU with
sleep disturbance has not specifically been reported before. This is the first study that aimed to
determine a sex-differential association among Chinese adolescents.

4.3. Implications

In China, NMPOU and sleep disturbance are both ongoing and rapidly evolving public health
concerns. The findings clearly suggest that girls have a greater prevalence of sleep disturbance compared
to boys and boys have a higher prevalence of experimental and frequent use of opioids in their lifetime
and the past-year than girls. Furthermore, the study finds that although both boys and girls who
reported lifetime or past-year NMPOU are at an increased risk of sleep disturbance, the association
between frequency of opioid misuse and sleep disturbance is slightly stronger in girls. These results
expand the areas of the literature, providing more specific information regarding the association
between NMPOU and sleep disturbance. Also, the findings of this study highlight clinically relevant
sex differences and may be helpful in guiding the design of sex-sensitive screening and treatment
interventions for sleep disturbance [54]. Specific prevention and intervention programs are suggested:
(1) to educate adolescents about avoiding the use of opioids as a way to deal with stress [57]; (2) to
improve the awareness of the negative outcomes of NMPOU and sleep disturbance by educational
campaigns; (3) to build a nation-wide active monitoring system to supervise NMPOU, sleep disturbance,
and other health-risk behavior (e.g., smoking, drinking alcohol, and bulling victimization, etc.) among
Chinese adolescents.

5. Conclusions

To conclude, this report identified sex differences in the prevalence of lifetime or past-year NMPOU.
Moreover, exposure to more frequent lifetime or past-year NMPOU is associated with a greater risk of
sleep disturbance, especially among girls. Future intervention or prevention strategies should take
into account the sex difference on the effects of sleep disturbance among adolescent nonmedical-opioid
users in China.
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Abstract: Although brief alcohol intervention can reduce alcohol use for both men and women,
health care providers (HCPs) are less likely to discuss alcohol use or deliver brief intervention to
women compared to men. This secondary analysis examined whether previously reported outcomes
from a cluster randomized trial of a clinical decision support system (CDSS)—prompting delivery
of a brief alcohol intervention (an educational alcohol resource) for patients drinking above cancer
guidelines—were moderated by patients’ sex. Patients (n = 5702) enrolled in a smoking cessation
program at primary care sites across Ontario, Canada, were randomized to either the intervention
(CDSS) or control arm (no CDSS). Logistic generalized estimating equations models were fit for
the primary and secondary outcome (HCP offer of resource and patient acceptance of resource,
respectively). Previously reported results showed no difference between treatment arms in HCP
offers of an educational alcohol resource to eligible patients, but there was increased acceptance of the
alcohol resource among patients in the intervention arm. The results of this study showed that these
CDSS intervention effects were not moderated by sex, and this can help inform the development of a
scalable strategy to overcome gender disparities in alcohol intervention seen in other studies.

Keywords: alcohol; tobacco; smoking cessation; clinical decision support systems; brief intervention;
sex differences

1. Introduction

Alcohol use is a leading cause of death and disability worldwide [1]. In Canada, 3.3 million persons
drink alcohol at levels that put them at risk of immediate harm, such as injury, and 4.7 million drink at
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levels that put them at risk of developing chronic conditions such as cancer and liver disease [2,3].
Co-use of other substances with alcohol can further increase the risk of harm [4–7]. For example,
co-use of tobacco with alcohol leads to a multiplicative increase in the risk of aero-digestive and other
cancers [8–11].

There is substantial evidence that brief intervention in primary health care settings can reduce
hazardous or harmful alcohol consumption in patients compared to minimal or no intervention [12].
However, fewer than one in four Canadians report discussing alcohol use with a health care provider
(HCP) in the previous two years [13]. Despite recommendations to screen all adults in primary care
for risky alcohol use [14,15], there is evidence that discussions about alcohol use and delivery of brief
alcohol interventions vary by patient sociodemographic characteristics [16,17]. While brief intervention
is effective for both men and women [12], HCPs are less likely to discuss alcohol use [17–20] or
provide a brief alcohol intervention to women compared to men [16,21–24]. This might be due to the
research showing that HCP decisions to provide a brief intervention are associated with the social
acceptability of alcohol [25,26], and findings pointing out that drinking is seen as an appropriate
masculine behavior [27] but which defies feminine stereotypes [28].

Although men generally consume more alcohol than women [2,29], women have higher levels of
blood alcohol after drinking an equivalent amount of alcohol and are more vulnerable to many of the
negative consequences of alcohol use [29,30]. In addition, there is evidence that harm due to the use of
alcohol is increasing among women in Canada. The rate of alcohol-related deaths has increased among
women in Canada by 26% since 2001, compared to an approximately 5% increase among men [31].
In Ontario, emergency room visits due to alcohol use increased 87% for women between 2003 and 2016,
compared to an increase of 53% for men during the same period [32]. Thus, the need for intervention
with women that consume risky levels of alcohol is critical.

Computer-based clinical decision support systems (CDSSs) are one promising method of promoting
HCP adherence to recommended best practices [33,34]. A CDSS uses information technology to provide
clinicians with patient-specific assessments or recommendations in a timely manner to assist with
clinical decision-making, for example by providing real-time alerts and reminders [35]. There is
evidence from research conducted internationally that CDSSs improve various provider behaviours
including prescribing practices (e.g., adjustment of drug dose or duration) [36,37], performance of
preventive services (e.g., vaccinations) [37–39], and ordering tests [37,40]. However, evidence for the
positive impact of CDSSs on practice have been inconsistent [41] and sometimes small to modest in
magnitude [37]. Studies with predominantly male, veteran samples in the United States have found
that the results of an electronic clinical reminder on HCP delivery of a brief alcohol intervention are
mixed, with either positive [42] or no effect [43].

We previously reported findings from the COMBAT study [44], a pragmatic cluster randomized
trial conducted in 2016 to 2017 in Ontario, Canada, to test the effectiveness of a CDSS that prompted
HCPs in primary care to deliver a brief alcohol intervention—providing an educational alcohol
resource—with patients flagged for drinking alcohol above cancer guidelines [45]. The CDSS was
integrated into a web-based assessment HCPs completed with patients enrolling in the Smoking
Treatment for Ontario Patients (STOP) program, a smoking cessation program implemented in primary
care clinics across Ontario that provides behavioural support and up to 26 weeks of nicotine replacement
therapy to eligible patients at no cost. In the original sample, a total of 15,150 patients (99.6% of
patients) were screened; 5715 patients were identified as drinking above the Canadian Cancer Society
(CCS) guidelines; 2578 were offered an appropriate alcohol resource; and 483 accepted the resource.
The CDSS prompt had no statistically significant effect on HCP offering of an educational alcohol
resource but significantly increased patient acceptance of the resource, when offered, from 16% to
21% [44].

Health information technology has been raised as a potential means to promote health equity by
encouraging more equitable treatment [46–48], and there is some evidence demonstrating its capability
to reduce disparities in care [49,50]. As such, a CDSS prompt might be one tool with the potential
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to reduce disparities based on sex or gender in the assessment and management of alcohol use by
HCPs. Previous efforts to implement a CDSS have had an inconsistent impact on sex and gender
disparities. Integration of a CDSS into the electronic health record of an internal medicine practice
did not result in equitable practice, as female patients were less likely to be screened for alcohol use
compared to men, although they were not less likely to receive a brief intervention if they screened
positive [51]. Another study found that implementation of a performance measure and clinical decision
support tool enhanced sex disparities, such that implementation of the performance measure led
to a greater increase in rates of brief intervention for men [24]. However, both of these studies had
limitations due to the use of single cut-off score to identify risky alcohol use, rather than applying a
lower cut-off score for women as recommended [52]. As such, it remains unclear whether the impact
of CDSS implementation on HCP delivery of brief intervention for risky alcohol use is similar for men
and women and whether a CDSS reduces disparities in brief intervention between men and women.
Thus, the purpose of this secondary analysis was to examine whether the effect of a CDSS on HCP
offering of an alcohol resource to patients or patient acceptance of the alcohol resource differed based
on patient sex.

2. Materials and Methods

2.1. Study Design and Sample

This was a sex-based, secondary analysis of the COMBAT study [44]. The patients in the trial were
cigarette smokers who had enrolled in clinics across Ontario to obtain help with quitting smoking,
who were also drinking above CCS guidelines [53]. Further trial eligibility criteria included enrolling
in English and enrolling in person with their HCP completing the enrollment using the online portal
designed for the program. As this secondary analysis was interested in the effects of patient sex on the
main outcomes, the sample was further restricted to those who specified their sex as either male or
female at enrollment, resulting in an analytic sample size of 5,702. Treatment arm randomization in the
COMBAT study was performed at the site level to account for similarities among patient outcomes at
the same clinic, as patients would have all been seen by the same HCP. Randomization was stratified by
clinic type (family health team, community health center, nurse practitioner-led clinic) and predicted
enrollment size at each clinic (i.e., small, large). Clinics were allocated on a 1:1 treatment versus control
ratio to create balance between the two study arms. Further details about the cluster randomization can
be found in previously published papers [44,53]. The COMBAT study was retrospectively registered at
ClinicalTrials.gov, number NCT03108144, on 11 April 2017.

2.2. Study Variables

2.2.1. Treatment Arms

Eligible patients enrolling at clinics in the treatment arm were screened for risky drinking based
on CCS guidelines. If patients were found to be drinking at a level that exceeded the CCS safe drinking
cut off (defined as having consumed in the previous week at least seven alcoholic beverages for women
and at least 14 alcoholic beverages for men and/or any patient consuming 5 or more alcoholic beverages
on a single occasion), the HCP conducting the enrollment received a computer generated prompt to
provide a brief alcohol intervention and hand out an appropriate resource to address risky drinking
behavior during that enrollment visit. The recommended brief intervention and resources differed
depending on the severity of the patient’s risky drinking. More information about scoring of the CCS
safe drinking cut off as well as descriptions of the brief interventions and resources offered by the HCPs
in the study can be found in COMBAT’s protocol manuscript [53] and in the manuscript describing the
design of the alcohol resources [54]. The HCPs of patients who did not exceed the CCS safe drinking
cut off did not receive any prompting by the CDSS.
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Patients enrolling at clinics allocated to the control arm were asked the same alcohol consumption
screening questions but were not flagged for HCPs if they drank above the CCS safe guidelines.
The HCPs were still able to provide a brief intervention and offer a resource to address risky drinking
behavior, but the CDSS did not prompt them to do so and did not provide any guidance regarding
which type of resource the HCP should offer.

2.2.2. Patients’ Sex

Patient sex was collected at baseline. As per STOP’s registration questionnaire, patients were
asked to self-identify as male, female, or other. Only 15 patients (0.3%) in the COMBAT sample selected
“other”. As this group lacked sufficient variability in outcomes and site level clustering variables
for regression model convergence or detection of any differential effect, the analyses were limited to
patients who self-identified as either male or female at enrollment.

2.2.3. Outcomes

This analysis had two outcomes of interest, both recorded by the HCPs in the online enrollment
portal: (1) the offer of an appropriate alcohol resource by the HCP and (2) the acceptance of the offered
alcohol resource by the patient. The primary outcome, offer of an appropriate alcohol resource, was
coded dichotomously, yes or no, for each eligible patient enrollment. An outcome of yes was defined as
the HCP offering an alcohol reduction resource for patients who drank above the CCS guidelines but
scored below 20 points on the AUDIT-10 [55], or an offer of an alcohol abstinence resource to patients
who drank above CCS guidelines and also had an AUDIT-10 score of 20 points or more. An outcome
of no appropriate offer made was defined as the HCP stating they will not offer an alcohol resource,
or an offer of an inappropriate resource (i.e., an offer of a reduction resource to patients requiring an
abstinence resource or vice versa).

The secondary outcome, acceptance of the alcohol resource by the patient, was also coded
dichotomously, yes or no, for each eligible patient enrollment. An outcome of yes was defined as
the HCP offering any alcohol education resource, and the patient not declining it. An outcome of
no was defined as the patient declining the offered resource. Due to the functionality of the CDSS,
an incorrect resource could only be offered to patients in the control arm, and the type of resource was
recorded only after it was accepted. This outcome reflects the acceptance of any resource, regardless
of appropriateness.

2.3. Statistical Analyses

Descriptive statistics were used to describe males and females within each of the treatment arms
on baseline characteristics including age, educational attainment, household income, employment
status, smoking status, Heaviness of Smoking Index score [56], alcohol consumption, AUDIT-C [57]
and AUDIT-10 scores, past year and lifetime attempts to quit smoking, recent marijuana and opioid
use, and other health comorbidities. Descriptive statistics were also used to calculate crude primary
and secondary outcomes within male and female subgroups of each treatment arm. To examine
intervention and patients’ sex effects, three logistic generalized estimating equations (GEE) models
were then fit for each outcome with clinical site as a cluster variable (with an exchangeable correlation
matrix), robust standard errors, and the site stratification variables (i.e., site size and type) included
as covariates. The first model tested the intervention effect and included treatment arm, clinic size,
and clinic type which replicated the model presented in a previous manuscript reporting the study’s
main findings [44]. Patient sex was added to a second model, to test for an overall sex difference.
A treatment arm × sex interaction term was added to a third model, to test whether the intervention
effect varied by sex. To better understand the range of likely true differences, we then calculated
adjusted absolute differences and relative risks, along with 95% confidence intervals, for the differences
among the treatment arm-specific sex effects.
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With the exception of the addition of patient sex, the models were identical to those used in the
original COMBAT analysis [44], as the goal of this work was to build on the previous analysis. As with
the original COMBAT analysis, we adopted an intention to treat approach with clinics and patients
analyzed in the originally assigned treatment arm. All analyses were conducted using Stata 14 [58].

2.4. Ethical Considerations

All patients gave their informed consent to participate in this research. The study was conducted
in accordance with the Declaration of Helsinki and the COMBAT study protocol was reviewed and
approved by the Research Ethics Board at the Centre for Addiction and Mental Health on 17 July 2015
(protocol number 035-2015).

3. Results

Baseline characteristics of our analytic sample by sex and treatment arm are presented in Table 1.
There were some minor differences between males and females on several baseline characteristics.
Specifically, the males in both treatment arms were slightly older, had lower rates of high school
completion, were heavier smokers, had more lifetime quit attempts, and had greater rates of past
30 day marijuana use. Male patients in our sample also consumed more alcoholic beverages than
females; however, this difference was due to the differential screen-in criteria for males versus females
in the study. Overall, alcohol consumption and other Table 1 sex differences were similar between the
intervention and control arms.

Table 1. Baseline patient characteristics for the main analytic sample (n = 5702).

Variables Control Intervention

Male Female Male Female

(n = 1547) (n = 1246) (n = 1597) (n = 1312)

Age in years (mean, SD) 49.1 (13.5) 46.9 (13.8) 48.5 (13.6) 46.8 (13.4)

Graduated high school 1033 (67) 977 (78) 1071 (68) 997 (76)

Household income above $40,000 532 (34) 373 (30) 495 (31) 372 (28)

Currently employed 827 (53) 660 (53) 829 (52) 693 (53)

Daily smoking status 1430 (92) 1177 (94) 1506 (94) 1238 (94)

Heaviness of smoking index > 3 417 (29) 229 (19) 441 (29) 273 (22)

Number of alcoholic drinks in past
week (mean, SD) 12.9 (14.3) 7.6 (9.4) 12.5 (14.7) 8.2 (10.6)

Above AUDIT-C cut off 1270 (82) 1018 (82) 1290 (81) 1080 (82)

Above AUDIT-10 cut off 67 (4) 33 (3) 97 (6) 43 (3)

Past year attempts to quit smoking 797 (52) 631 (51) 808 (51) 685 (52)

Lifetime attempts to quit smoking ≥ 11 261 (17) 180 (14) 293 (18) 185 (14)

Marijuana use in past 30 days 546 (35) 303 (24) 599 (38) 367 (28)

Opioid use in past 30 days 244 (16) 175 (14) 244 (15) 189 (14)

Number of comorbid conditions
endorsed 1 (mean, SD) 2.3 (2.0) 2.4 (2.0) 2.5 (2.1) 2.4 (2.0)

Note: Values are numbers (percentages) unless stated otherwise. SD = standard deviation. 1 Possible comorbid
conditions (lifetime history of diagnosis) included: high blood pressure, high cholesterol, heart disease, stroke,
diabetes, chronic bronchitis/emphysema/chronic obstructive pulmonary disease, rheumatoid arthritis, chronic
pain, cancer, depression, anxiety, schizophrenia, bipolar disorder, substance use disorder, alcohol use disorder, or
problem gambling.

Figure 1a,b show the crude rates of primary and secondary outcomes in each of the patients’ sex by
treatment subgroups. In the control arm, 45% of males (702 patients) and 44% of females (548 patients)
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were offered an appropriate resource and 14% of males (100 patients) accepted the resource versus
18% of females (101 patients); in the intervention arm, 48% of males (760 patients) and 43% of females
(560 patients) were offered an appropriate resource and 21% of males (157 patients) and 21% of females
(120 patients) accepted it. Of the 201 accepted resources in the control arm, 45 (22%) were inappropriate,
as defined by the study; 19% for females (19 of 101 patients) and 26% for males (26 of 100 patients),
F(1,49) = 1.55, p = 0.22.

Figure 1. Proportion of men and women exceeding safe drinking guidelines (a) that were offered an
appropriate educational alcohol resource by their health care provider in each treatment arm; (b) that
accepted the offer of an educational alcohol resource by their health care provider in each treatment
arm. CDSS = clinical decision support system.

Results from the GEE analysis are presented in Table 2. The original model (presented in a
previously published manuscript [44]) did not find implementation of the CDSS to be a significant
predictor of patients exceeding safe drinking guidelines being offered an appropriate educational
alcohol resource [44]. In the present analysis, patients’ sex was also non-significant as a covariate, and
there was no evidence of a differential effect by sex.
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Table 2. Adjusted odds ratios and 95% confidence intervals for offer and acceptance of an educational
alcohol resource.

CDSS as predictor of being OFFERED an appropriate alcohol resource n = 5702

Original model With sex as covariate With interaction term

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

CDSS 1.20
(0.88–1.64) 0.25 1.20

(0.88–1.64) 0.25 1.24
(0.90–1.72) 0.19

Female patient - - 0.92
(0.82–1.03) 0.13 0.95

(0.82–1.11) 0.51

CDSS × Sex interaction term - - - - 0.93
(0.74–1.16) 0.53

CDSS as a predictor of ACCEPTANCE of offered alcohol resource n = 2615

Original model With sex as covariate With interaction term

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

CDSS 1.49
(1.01–2.18) 0.04 1.48

(1.01–2.16) 0.046 1.70
(1.12–2.57) 0.01

Female patient - - 1.12
(0.93–1.37) 0.24 1.33

(0.96–1.86) 0.09

CDSS × Sex interaction term - - - - 0.74
(0.50–1.09) 0.13

Note: Site stratification variables (i.e., clinic size and clinic type) were included as covariates.

The original model assessing the effect of the treatment arm on patient acceptance of the
alcohol resource found that patients in the CDSS arm had significantly greater odds of accepting
the alcohol resource when it was offered, compared to those in the control arm. The main effect
of sex, when added, was not significant and neither was the sex × intervention interaction. There
was therefore no evidence that the intervention effect with respect to resource acceptance differed by
sex. Post-estimation calculations yielded an adjusted absolute difference in sex-specific intervention
effects (Mint−Mcontrol) − (Fint− Fcontrol) of 3.7% (95% CI = −1.9% to 9.3%) and a relative risk ratio
(Mint/Mcontrol)
(Fint/Fcontrol) of 1.27 (95% CI = 0.86 to 1.68). These confidence intervals indicate that any sex difference

in the intervention effect is unlikely to be large, and suggest that the analysis was adequately powered
to detect such a difference.

4. Discussion

The present study was a sex-based secondary analysis of the COMBAT study, a cluster randomized
control trial which examined if the addition of a CDSS prompt influenced HCPs’ provision of a brief
alcohol intervention to patients in a smoking cessation program who drank above recommended
alcohol consumption guidelines, compared to HCPs who did not receive a CDSS prompt. The results of
the COMBAT trial showed that the CDSS did not increase the likelihood of HCPs offering an educational
alcohol resource; however, it did increase the likelihood of patients’ accepting the resource [44]. In this
study, we found that these intervention effects were not moderated by sex.

The CDSS might have led to an increase in acceptance of alcohol resources among both men and
women by influencing the way HCPs communicate with their patients. The CDSS provided guidance
and concrete steps on what to do which might have made the resource more appealing to both male
and female patients.

Less than half of eligible patients in the study were offered an alcohol resource, regardless of
their sex or treatment arm, and less than a quarter of those offered an intervention actually accepted
it, regardless of their sex. Prior research has shown similar or lower rates of alcohol intervention in
primary care settings [42,59–61]. Thus, in this context—with this study showing that the CDSS led to
an increase in the acceptance of alcohol resources and did not contribute to the sex inequities other
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interventions have shown [24]—the CDSS might be considered a success, as it led to more eligible
patients receiving the alcohol resource.

Almost one quarter of resources accepted in the control arm conflicted with the study’s guidelines
for what type of resource was appropriate (abstinence or reduction), but this was similar for males
and females. The HCP may have deemed the resource appropriate for their patient based on other
characteristics known about the patient that would influence the HCP’s judgment. For example, an
HCP may choose to provide an alcohol reduction resource to a patient exceeding the AUDIT-10 cut
off if they had intimate knowledge of the patient’s case and felt it unnecessary to offer an alcohol
abstinence resource during that appointment.

Perhaps one reason we did not find a differential impact of the CDSS prompt on offering of the
resource for males and females was due to the fact that we framed our study around cancer prevention,
instead of alcohol abuse. Many researchers have pointed out that HCPs do not provide a brief alcohol
intervention to their patients, especially female patients, due to fear of stigmatizing them [26,62–64].
Alcohol stigma attached to women is related to societal views of alcohol use being more masculine and
women who drink not being able to be a good caretaker as expected [65]. Thus, framing the advice as a
cancer prevention strategy might have felt less stigmatizing for the HCPs. Findings from other cancer
prevention strategies, such as cancer screening or diet and physical activity advice, have found no sex-
or gender-based disparities in HCPs recommendations [66,67].

These findings need to be understood in the general context where the intervention is taking
place: a country where drinking among women has been increasing [2,68]; multi-million marketing
campaigns encourage and normalize the use of alcohol, especially among women [69]; where alcohol
has become increasingly accessible [70]; and where few Ontarians are aware of the association between
alcohol drinking and cancer risks [45]. This is problematic given that researchers have found stronger
alcohol control policies are associated with lower levels of alcohol consumption [71,72]. While a CDSS
was not a good solution to prompt HCPs to deliver a brief alcohol intervention, without changing
the social climate around alcohol and without policy interventions which have been shown to reduce
alcohol consumption worldwide (such as tax increases [73–78], restricting setting use [72,78–80], and
placing upper limits on the density of outlets [78,79,81]), it might continue to be hard to increase the
proportion of males and females who receive an alcohol intervention beyond that achieved using the
current CDSS.

The current study has several limitations. Although our analysis shows that large sex differences
in the effectiveness of the CDSS are unlikely to be present, some caution is appropriate. Patients in the
COMBAT study were asked to self-identify as male, female, or other; by not including specific questions
about sex at birth and additional gender response options, this study is limited in its interpretability.
Further, it is also possible that sex differences in intervention effects might be masked by sex differences
in the severity of alcohol-related problems. This is a possibility we were able to address only partially
via the testing of a possible effect for the AUDIT-C that was done during selection of the covariates
for the original model published previously [44]. We did not ask participants to report if they were
pregnant. While we presumed there were only a small number of pregnant women in our sample,
it warrants examination in future studies, as this could have had an impact on our primary and
secondary outcomes. For example, HCPs may have been motivated to offer an alcohol resource to
pregnant patients due to the increased perception of risk, and pregnant women might have been more
motivated to accept an alcohol intervention for similar reasons.

While a CDSS has the potential for reducing or removing disparities, it is important to note that in
our sample, there was no apparent disparity in offering the alcohol resource in the control arm (without
CDSS). Thus, it will be valuable to replicate this study in a setting where there is a gender disparity.
Also important to note is that the CDSS was implemented in clinics that have a robust infrastructure
for smoking cessation. All clinics had implemented the STOP program, which offers various supports
such as a community of practice, an active listserv, several webinars a year on topics related to smoking
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cessation (including alcohol use), and ongoing operational support. These supports might make it
hard to generalize these findings to other clinics that don’t have these supports.

Further research is needed to identify pragmatic implementation approaches that increase the
delivery of brief alcohol interventions in primary care clinics. As other researchers have suggested,
these might include the addition of a champion who can encourage HCPs to conduct a brief intervention
to all patients who are drinking above guidelines and to problem solve barriers [74,82] as well as having
ongoing training in alcohol screening and brief intervention. This might be particularly important in
clinics with high staff turnover [82–85]. Both the champion and the training should emphasize the
importance of making sure that sex and gender are taken into consideration when delivering brief
alcohol intervention (e.g., addressing stigma and fear associated with reporting alcohol use during
pregnancy and motherhood) [86–89]. Given that research has shown that the methods of program
implementation can have a differential effect on males and females, it is critical to integrate a sex and
gender lens to the conceptualization and evaluation of these approaches [90]. This will in turn ensure
that more equitable health outcomes are achieved. In addition, future research should be conducted
to understand the specific mechanisms through which the CDSS helped increase the proportion of
patients’ acceptance of the alcohol resource, including an examination of whether there are different
mechanisms for men and women.

5. Conclusions

We previously reported that implementation of a CDSS in primary care clinics across Ontario
did not increase the offer of an alcohol resource to patients drinking above cancer guidelines but did
increase acceptance of the resource. Given that implementation science as a field has been criticized for
neglecting sex and gender considerations from its analysis [90] and widespread evidence of gender
disparities in HCP delivery of brief interventions, it was important to examine whether sex moderated
our results. The findings of this study suggest that CDSS effects were not moderated by patient sex.
Regardless of patient sex, the CDSS prompt did not increase delivery of a brief alcohol intervention but
did lead to increased acceptance of the resource. In increasing patient acceptance, the CDSS successfully
increased the number of both male and female patients that ultimately received the alcohol resource
that was appropriate. These findings can help inform future program and policy development needed
to increase rates of brief alcohol intervention without creating, maintaining, or worsening any gender
disparities in alcohol screening and intervention.
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Abstract: Within Canada, several specialized multi-service prevention programs work with highly
vulnerable pregnant and early parenting women with substance use issues. Experiences of trauma,
mental health, poverty, and other factors associated with the social determinants of health complete
the picture. Program evaluations have demonstrated their value, but less has been said as to women’s
reasons for choosing to seek help from these programs, what they were hoping to gain, or what
difference they believe has occurred as a result. The Co-creating Evidence project is a multi-year
(2017–2020) national evaluation of holistic programs serving women at high risk of having an infant
with prenatal alcohol or substance exposure. The evaluation uses a mixed methods design involving
quarterly program output and “snapshot” client data, as well as in-person, semi-structured interviews
and questionnaires with clients, program staff, and program partners. This article presents findings
from interviews with women regarding why they sought help, how they used the services, and
what they perceived to be the most significant change in their lives as a result. Obtaining help
with substance use was the top theme for what women hoped to get from their participation in
their program; however, women’s reasons were often intertwined. Additional motivations included
wanting information, support or assistance with: child welfare; pregnancy; housing; getting connected
to health care or prenatal care; and opportunities for peer support. With respect to the most significant
life change, themes included: reduced substance use; improved housing; stronger mother–child
connection; and improved wellness and social connections. Findings demonstrated that vulnerable,
marginalized pregnant and parenting women who are using substances will seek help when health
and social care services are configured in such a way as to take into consideration and address their
unique roles, responsibilities, and realities.

Keywords: gender; alcohol; substance use; FASD prevention; program evaluation; multi-service
program delivery; client perspectives; pregnancy

1. Introduction

Prenatal consumption of alcohol and drugs continues to be a major health, social, and public
policy issue in Canada [1,2]. Indeed, surveys have found that upward of 11% of women report
consuming alcohol and between 1% and 5% reported using street drugs during pregnancy; both rates
are considered to be underestimates given the inherent risks and stigma that go hand in hand with
revealing prenatal consumption of alcohol and other substances. As well, a large percentage of the
women who use substances prenatally are polysubstance users [3], with one report stating that the rate
of (prenatal) poly substance “is as high as 50% in some studies” [4].
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Women’s reasons for prenatal substance use are both complex and gendered. Research suggests
that women’s prenatal substance use is often driven by a host of social determinants of health factors
such as deep poverty, a history of physical or sexual abuse and neglect or other forms of trauma,
intimate partner violence, mental health concerns, precarious living conditions including homelessness,
child welfare involvement including maternal–child separation, and physical health problems [5–8].
Moreover, women who are struggling with substance use are typically isolated, are more likely to
be living with a partner with problematic substance use, experience lower levels of social support,
and have fewer resources at their disposal relative to their male counterparts [1,7,9]. These factors
contribute to women’s reluctance to reveal the full extent of their substance use [3].

Systemic barriers compound the situation as standard systems of care often don’t meet the needs
of women with prenatal or postnatal substance use issues, especially not women trying to raise
children. Indeed, substance use and child protection services tend to operate in discrete silos with
their own distinct goals, policies, expectations, and legislative responsibilities that in the past have
resulted in high rates of child apprehensions from families wherein parental alcohol and drug use is a
factor [10–14].

As a result, when seeking help for their substance use, vulnerable, marginalized women commonly
experience numerous barriers including: stigmatization, lack of mental health supports, negative
attitudes of health care providers, and adversarial approach of child welfare authorities [1,9,10,15].
Not surprisingly, fear of child welfare authorities is another factor in women’s avoidance of services,
as is inadequate transportation and/or lack of child care [16]. These factors together make the decision
to seek addiction treatment and support services by vulnerable, pregnant, and early parenting and
substance using women all the more challenging. For service providers this also makes it all the more
important that the programs they offer meet women’s needs [7,17–19].

Despite these hurdles, for many vulnerable women, pregnancy is a time of increased motivation to
contemplate significant life changes, particularly prompted by women’s desire to keep their newborn
in their care [20]. Indeed, the research literature suggests that women will respond to prevention
services that are aimed at improving their health, including efforts to decrease or stop substance use
or to increase their safer use of substances [19–21]. There also is strong evidence that outcomes for
mothers and infants improve when accessible, women-centered substance use services or treatment
are offered in conjunction with prenatal care [2,9,19,22]; moreover, care that is also tailored to the
specific and evolving needs of women, their children, and the mother–child dyad is viewed as the
most effective [12]. Programs that integrate practical and social supports with prenatal and postnatal
health services, such as culture, transportation, child care, and meals, and that address the fear of
child apprehensions may have an advantage in terms of engaging women who otherwise have few
reasons to trust the formal health care system [23]. Moreover, programs that use non-judgmental,
relationship-based, trauma-informed, and harm reduction approaches and that acknowledge women’s
unique realities when it comes to the mother–child relationship have been found to be most effective in
reaching vulnerable pregnant and parenting women with substance use issues [8,15,19,24,25].

Research indicates that many women who use substances during pregnancy are
polysubstance-using [3,4]; further, once they engage with supportive services, they tend to be
selective with respect to which substances they continue to use throughout pregnancy and which they
reduce or stop using altogether [3]. In addition, women are inclined to underreport their substance use
until they have built a relationship with their service provider that helps them to feel safe enough to
disclose the full extent of their use [13]. Hence, community-based programs that have been leaders
in the field of fetal alcohol spectrum disorder (FASD) prevention in Canada focus on problematic
substance use more broadly, within the context of a social determinants of health context and women’s
lived experiences as a way of engaging very vulnerable women without further stigmatizing them for
their choices [22]. In keeping with this practice approach, in this study, “problematic substance use” is
defined as the use of substances, including alcohol, that result in negative consequences in a person’s
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daily life, including adverse health consequences [26], as well as “social, financial, psychological,
physical, or legal problems as a result of the drug use” [27].

Despite the evidence that exists with respect to promising approaches, further study would help
to enhance our understanding of their implementation in community settings, including a better
understanding of what motivates clients to seek services and supports as well as their perspectives
on what changed the most in their lives as a result of their involvement in the service(s). To address
this, a multi-site evaluation of “wrap-around” FASD prevention programs serving women at risk
was envisaged.

Co-Creating Evidence Evaluation Study

In keeping with the internationally recognized four-part FASD prevention model [28], women at
highest risk of having an infant with prenatal alcohol exposure are those who who have substance
use, mental health, and/or trauma-related issues and/or related social or financial concerns; “Level 3”
FASD prevention programs offer holistic, multi-service programming to these women in ways that are
specialized, culturally safe, and accessible. The Co-creating Evidence project, a multi-site three-year
evaluation of eight different holistic wrap-around programs serving highly vulnerable women at
high risk of having an infant with prenatal substance exposure and/or affected by FASD is the first
of its kind in Canada. Funded by the Public Health Agency of Canada, the study runs from 2017
to 2020 and brings together many of Canada’s multi-service prevention programs with the aim of:
sharing knowledge of their practices; demonstrating the effectiveness of prevention programming
serving women with substance use and complex issues; and identifying characteristics that make these
programs successful. The eight program sites volunteered to be part of the study.

Summary descriptions of the programs taking part in the study are provided in Box 1. The
seventh program specifically serves pregnant or early parenting women who have substance use issues
and/or other complex challenges. The eighth program serves women who are at risk by virtue of
being young, i.e., 16 to 24 years of age; while problematic substance use may be an issue, it is not the
program’s primary focus. Nevertheless, given the region’s very limited availability of substance use
services, it is an issue that comes up with regularity. While the programs taking part in the co-creating
evidence study are doing FASD prevention work, because they approach women’s issues holistically
and employ a social determinants of health lens, the programs typically do not depict themselves
as FASD prevention programs. At the same time, staff at all programs have training in FASD and
trauma-informed practice (as well as other types of training) and also are members of a national FASD
prevention research network. All of the programs have a mandate to support healthy birth outcomes,
including helping to reduce the likelihood of FASD.

163



IJERPH 2019, 16, 3299

Box 1. Capsule descriptions of co-creating evidence study’s program sites.

HerWay Home (Victoria BC) offers drop-in and outreach support, on-site wellness and prenatal/post-natal
groups as well as other health/medical services for women and their children, through a combination of program
staff and in-kind support from the Island Health Authority. Women can participate in HWH until their child is
approximately three years old.

Sheway (Vancouver BC) is a partnership between Vancouver Coastal Health Authority, Ministry for Children
and Family Development, Vancouver Native Health Society and the YWCA of Vancouver. A range of on-site
health and social services is offered on the first floor; an on-site health clinic is on the second floor; and child care
and housing operated by the YWCA is on the third floor. Voluntary child welfare services are provided on-site
through a partnership agreement with the provincial Ministry. The length of time that women can participate in
Sheway is flexible and not set by the child’s age.

Maxxine Wright (Surrey BC) offers health and social supports through co-location with Atira Women’s Resource
Society, which operates transition housing and second stage housing on-site. Atira offers most of the social
programming, with participation from Fraser Health. Health/medical care is provided by Fraser Health. Child
welfare and income assistance services are provided on-site through a partnership agreement with relevant
provincial Ministries. Women can participate in MW until their child enters school.

Healthy, Empowered, and Resilient (Edmonton AB) is located within the Boyle Street Community Services,
which provides an array of social, mental health, family, and cultural services in Edmonton’s downtown core.
H.E.R. provides outreach to highly street-involved clients; through its staffing and partnership with Boyle
McCauley Health Centre, H.E.R. clients have access to prenatal care and post-natal support. Women can
participate in H.E.R. until six months post-partum.

Raising Hope (Regina SK) is a residential program located in an 18-unit apartment building (purchased by a
non-profit housing society for the program’s exclusive use). A range of health/medical, social/cultural supports
and programming including child care is offered on-site; residents are required to take part in daily programming.
Women and their children can stay for 18 months.

The Mothering Project (Winnipeg MB) is a program of Mt Carmel Clinic and is co-located with the clinic.
Through its staffing and partnerships, the MP offers a broad range of drop-in, outreach, and on-site supports and
health/medical services along with a dedicated space for cultural ceremony. A licensed day care is co-located
with MP with spaces set aside for program clients. Women can participate in the MP until their child reaches the
age of five.

Breaking the Cycle (Toronto ON) is one of the first FASD prevention programs in Canada. The program
provides children’s developmental assessment and mental health services with wrap-around services for women.
Each woman is connected to a counsellor and each child is connected to a Child Development Worker. Women
can participate in BTC until their child is six years old.

Baby Basics (New Glasgow NS) is a weekly drop-in parenting program operated by Kids First Family Resource
Program, for women under age 25 and their children age 0–6. Although not specifically directed at women who
are using substances, there are very few such options available to women in the region. BB offers a safe place for
women to access support and talk about a range of issues. Women can participate in BB until their infant is one
year old.

A previous article [29] described the study overall, with an emphasis on presenting: an overall
theory of change for the programs; the services, activities and common components offered by the
eight programs; women’s situations at intake; and interim qualitative findings regarding what clients
like best about their program. This article shares additional interim findings from the study, based on
data gathered between April and December 2018. In this article we focus on:

• What women hoped to get from engaging in their program;
• How women used their program’s services/activities; and
• The most significant changes that women experienced as a result of their program.
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2. Materials and Methods

2.1. Study Design

The co-creating evidence study is employing a mixed-methods design, guided by principles of
collaboration and partnership. The study is guided by collaborative and participatory principles [30],
including the principles of “fostering meaningful relationships” (with program staff and stakeholders),
“developing a shared understanding of the program,” “promoting appropriate participatory processes,”
and “promoting evaluative thinking” [31,32]. In June 2017, the project team convened an introductory
face-to-face meeting with program leaders to create a theory of change and the theoretical/philosophical
foundations, approaches, activities, and anticipated outcomes of the programs collectively. Since
that time, bi-monthly web-based teleconferences have been held to discuss key issues related to data
collection and analysis, and to solicit the program managers’ feedback regarding interim project
findings, draft reports, and knowledge translation. These meetings also provided the program
leaders with opportunities to exchange information about their practices, shared issues, common
understandings, programming shifts, and contextual issues of significance such as the ongoing opioid
crisis. In addition, a National Advisory Committee was established at the beginning of the study,
comprised of people with expertise in policy, programming, research and evaluation related to FASD.
The Advisory Committee meets about 2–3 times a year.

2.2. Data Collection Processes and Instruments

Data are gathered through two separate processes:

1. The project team is undertaking two visits with each site, to conduct face-to-face, semi-structured,
qualitative interviews, focus groups and questionnaires with staff, clients, and program partners.

2. The program manager/coordinator at each site is compiling and remitting quantitative output
data and client-based data from April 2018 to September 2019, for a total of 18 months.

This article focuses on the qualitative interviews conducted with clients/participants during the
first site visits between April and July 2018 and questionnaire data collected as part of the interview
process. It is supplemented with interview data with staff and program managers/leaders.

2.3. On-site Data Collection by Project Team

The project team conducted individual qualitative interviews with clients, using an interview
guide that was created for this project. Interview questions include: how the woman first learned
about the program; what she hoped to get out of her involvement with the program; her life situation
just prior to becoming involved with the program; her satisfaction with the program (e.g., what she
liked most about the program, didn’t like, and would change); and what was most important to her
about the program. As well, the interview contained open-ended questions pertaining to the client’s
use of the program’s various services and activities. Clients were also asked about perceived impacts of
the program. A modified version of the most significant change (MSC) technique was employed [33];
informants are asked to share what was “the most significant change that happened” as a result of the
program. The MSC technique was modified in this study in that the analysis of clients’ stories did
not involve formal review by external stakeholders or hierarchical selection and quantification of the
stories.. The interviews were conducted in a private office, using a guided conversation approach that
enabled interviewees to speak freely about which was most important to them.

After the interview, women were invited to complete the client questionnaire, which most often
was administered verbally by the project team member, but which the participant could complete on
her own if she preferred. The client questionnaire utilized a five-point Likert-type scale and focused
both on participants’ experiences with their program (e.g., sense of physical safety and emotional
safety; being respected; being a partner in planning and having a voice in decision-making; feeling
that staff are sensitive when asking about difficult experiences, and so forth), and their perspectives
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on program impacts and how helpful the program had been in relation to outcomes in various facets
of their life (e.g., in relation to accessing safe housing, accessing prenatal/postnatal care, and having
a healthy birth, keeping or regaining their child(ren) in their care, and quitting or reducing their
substance use). The questionnaire was created specifically for this study; at the same time, it included
standardized questionnaire items that have been used in evaluations of trauma-informed and/or harm
reduction focused programs [34].

All participants were provided with an honorarium ($25) for completing the interview and
questionnaire. Program staff were available afterwards should clients have questions, comments,
or concerns regarding the interview. Prior to launching the formal data collection, the project team
pilot tested the interview guides and interview process with four sites. The purpose was to garner
feedback from clients and staff regarding the process and the questions including how clients felt about
answering potentially difficult questions about their lives.

2.4. Participants and Sampling Approach

Eligibility criteria for client participation in the interview and questionnaire were as follows: (a)
the woman had to be accessing services from the program in the month of data collection; (b) women
were 16 years or older; and, (c) women were English-speaking. Recruitment was handled by program
staff who, approximately one month prior to the site visit, posted notices in program space regarding
the interviews and made announcements during group and/or drop-in programming, inviting clients
to come to the program for an interview or otherwise express their desire to do the interview off-site.
Both forms of recruitment reinforced that the interviews were confidential and anonymous. For clients,
a voluntary sampling approach was employed as program coordinators and the research team thought
it was important for all clients who wanted to take part in an interview and who were available during
the team’s site visit to be able to do so. At the same time, program staff did not formally track the
number of clients whom they told about the site visit and interview opportunity, nor did they keep
track of the number of clients who expressed disinterest in doing an interview; thus, it was not possible
to know how many, if any, clients refused to participate in the in-person data collection process. A
nominated sampling approach was used to create the sample of service partners; program staff at all
sites provided the researchers with contact information for each program’s closest service partners.

A total of 125 program participants/clients (of whom 123 completed the client questionnaire) took
part in an in-person interview between April and July 2018. The number of interviews with clients
varied across sites, from n = 32 at one of the largest sites to n = 8 at two sites; there were three sites at
which more than 20 clients were interviewed and five sites at which 8–11 women were interviewed.
Differences in terms of the number of interviews conducted per site reflect the size and scale of the
programs and was roughly proportional to the number of clients per site. As well, events outside of
the program, including crises in the community and/or in clients’ lives also impacted response to the
invitation to take part in the study.

All of the program participants identified their gender as female, and more than half were older
than 30 years old (see Table 1). Every participant who completed the client questionnaire completed
the demographic questions. Most often women self-identified their cultural background as Indigenous,
followed by European/White. The length of time women had participated in the programs varied
from less than one month to more than three years. Some of this variation is due to the policies of the
individual program; for example, no participants from HER had participated in the program for more
than one year as the discharge from the program occurs at six months post-partum.

2.5. Data Analysis

A frequency analysis of the client questionnaire was conducted in SPSS 26 (SPSS Inc., Chicago, IL,
USA) to describe the participants. Missing data for each question ranged from n = 0 to n = 45, and
percentages reported in the results did not include the women who did not answer each question in
the denominator.
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Table 1. Characteristics of client questionnaire participants.

Program Site
Herway
Home

Sheway
Maxx

Wright
HER

Raising
Hope

Mothering
Project

Breaking
the Cycle

Baby
Basics

Total

n n n n n n n n N (%)

Number of participants

8 35 20 9 10 25 8 8 123

Age

16–24 1 4 3 5 3 3 1 6 26 (21%)
25–30 2 5 6 3 5 5 3 2 31 (25%)
30+ 5 26 11 1 2 17 4 0 66 (54%)

Cultural background (top 3)

Indigenous 2 19 8 7 8 20 0 1 65 (53%)
European/White 3 9 4 1 2 2 5 7 33 (27%)

Mixed Race 3 6 5 0 0 3 1 0 18 (15%)

Length of time participating in program

<1 month 0 0 1 1 0 0 0 1 3 (2%)
1–6 months 3 3 3 4 5 5 3 1 27 (22%)
7–12 months 1 5 2 4 3 2 2 1 20 (16%)

1–3 years 3 12 4 0 1 7 3 3 33 (27%)
>3 years 1 15 10 0 1 11 0 2 40 (33%)

As the interviews with clients, staff and service partners involved open-ended questions, qualitative
data analysis techniques were used, and qualitative data analysis software (NVivo12) (QRS International,
Melbourne, Australia) was utilized to facilitate the analyses. In keeping with these techniques, written
transcripts from all interviews were read multiple times by the researchers to begin the process of
identifying themes and analytic ideas. Initially, each researcher coded the transcripts separately
and identified preliminary themes inductively. The three researchers involved in carrying out the
interviews highlighted naturally occurring patterns in the data, including words, phrases, or ideas
most commonly voiced by participants, which formed the basis of the thematic analysis [35,36]. As
means to strengthen the study’s rigor, the project team engaged in numerous discussions wherein
they presented and reviewed one another’s emerging reflections, insights, and ideas about the data.
Any differences in the researchers’ interpretations were resolved through discussion, review of the
supportive textual evidence for each theme, knowledge of and comparisons with findings from the
literature and previous relevant research, and consensus decision-making. Themes were ranked in
strength based on a combination of the frequency with which they emerged and the intensity with
which the speakers voiced the theme as evidenced by repetition of the theme/idea within the same
utterance and/or the speaker’s emphasis or tone of voice when speaking, which was recorded by the
researchers in their interview transcripts.

2.6. Ethics Approval

The evaluation study received ethics approval from the University of British Columbia Office of
Research Ethics (H17-02168), Fraser Health Authority, Vancouver Coastal Health Authority, Island
Health Authority, and York University. Study participants provided informed consent to participate in
the interviews. All study participants were competent to provide their own informed consent and all
were over age 18.

3. Results

3.1. Overview of the Programs’ Services

Drawing on interviews with staff and program leaders/managers and written program descriptions,
Table 2 shows that, through a combination of their own staff or staff from partner organizations
providing services on site, all co-creating evidence programs offer a mix of accessible health and
social services and supports aimed at meeting clients’ holistic health, social, cultural, and practical
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needs. The programs’ core philosophical pillars include being relationship-based, trauma-informed,
women-centered, culturally-informed, and employing non-stigmatizing harm reduction approaches.
Many services were offered in group format, though nearly all programs offered one-to-one services as
well. Programs connected to a health authority were more likely to offer health services on site (e.g.,
public health nurse, physician, nurse practitioner, or midwife).

Table 2. Services/activities offered by programs via staff or service partners or via referrals.

Service/Activity
Number of Programs Offering

Service/Activity on Site via
Program Staff or Service Partners

Number of Programs Linking
Clients to Service/Activity via

Referral to Service Partners

Total Number of Programs
Offering or Facilitating Access

to Service

Basic needs support 8 0 8

Child assessment and early
intervention 5 2 7

Child care on site 7 0 7

Child health 6 2 8

Child welfare support 7 0 7

Cultural programming 5 1 6

Drop in; peer connection 8 0 8

Food; nutrition 8 0 8

Health; medical services 6 2 8

Housing 4 4 8

Life skills 6 1 7

Mental health; trauma 8 0 8

Outreach 6 0 6

Parenting programs 7 1 8

Prenatal and postnatal care 7 1 8

Substance use counselling 7 1 8

3.2. What Women Hoped to Get from Participating in Their Program

Clients were asked what they had hoped to get by participating in their program. The themes
were often interconnected, as clients generally provided several reasons for program involvement. The
top themes to emerge were (in order of frequency):

• Wanted support in relation to problematic substance use and/or trauma
• Wanted support with child welfare and/or mother–child connection
• Wanted support and information related to pregnancy
• Wanted help in getting housing
• Wanted help in getting connected to health care or prenatal care
• Wanted healthy peer connections or peer support
• Brief discussion of the key themes follows.

3.2.1. Wanted Support in Relation to Problematic Substance Use and/or Trauma

The most frequently emerging theme—voiced by nearly half of the clients interviewed—was that
women were seeking help in addressing their substance use. However, for many women, this was
intertwined with wanting help in dealing with effects of trauma because of experiences of violence
or abuse and with wanting help with housing and with child welfare issues. (Child protection/child
welfare terms are used interchangeably. Provinces/territories within Canada hold the legislated
mandate to protect children and if need be to remove them from their parent(s). Generally speaking
child protection social workers investigate and will remove children if deemed necessary, whereas
child welfare social workers are tasked with working with the family to mitigate the risk factors.
Nevertheless, any involvement of child protection/child welfare authorities means that the parent(s)
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is/are under scrutiny, that risk factors or concerns are present and that the parent(s) could lose their
child if they are unable to satisfy the expectations of child welfare/child protection staff.)

I wanted to get sober. I wanted my children back, my family back. . . . . I was using drugs
and alcohol. I was going through a rough time—breaking up with my partner who was
abusive mentally and emotionally.

[I wanted] better housing, support to keep me away from drugs and alcohol, and help with
nutrition. [I wanted] to keep my baby.

[I wanted] connections with other mothers and knowing that there were groups I could do
that would help me with being a mother with trauma and addiction.

3.2.2. Wanted Support with Child Welfare and/or Mother–Child Connection

Hand in hand with women’s desire for support in relation to their substance use was their
desire for support in relation to keeping or regaining their child(ren) in their care and/or in having a
strong mother–child connection. Clients often sought participation in specific program activities (e.g.,
substance use/recovery groups or parenting groups) and/or sought connection with program staff who
would be able to speak to their motivation and capacity to care for their child(ren); most often, the
programs were already known to clients for their support and advocacy in relation to child welfare.

I wanted a different way of bonding with my child, a different community.

I wanted connections with other mothers and knowing that there were groups I could do
that would help me with being a mother with trauma and addiction.

I wanted sobriety and to learn to parent my kids; I had lost custody.

I wanted to get support and bring my child home and parent in a healthy lifestyle for her and
for me.

While wanting to demonstrate that they were capable of parenting may have been the initial
impetus for attending their program, as women made gains, some realized that they wanted more,
whether that was a better quality of life or a more stable foundation for building a life for their children.

To start with, I only wanted to get my children back. Now I want a better quality of life for
me and my kids.

I also wanted to connect with a therapist. I wanted to have a stable foundation to work with.
I knew [child protection] would be involved, so I wanted to create a healthy foundation for
that involvement.

3.2.3. Wanted Support and Information Related to Pregnancy

Another strong theme and reason for engagement with their program was a desire for guidance
and information in relation to their pregnancy as well as help with other issues such as finding safe
and stable housing, child welfare, and substance use. Many women spoke of wanting this pregnancy
to be different from their previous one(s).

I was pregnant and had addictions and I wanted to have support through my pregnancy.

Initially, I didn’t know where or how I’d go with the pregnancy. I needed guidance and
support. When I first found out I was pregnant, I cried for 48 hours straight. I also wanted
information. I didn’t know where to go and what my next step would be.

Support to keep moving forward. I wanted to make changes in my life.
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3.2.4. Wanted Help in Getting Housing

As noted previously, at intake over half of clients (ranging up to 85% at some program sites) had
precarious and/or inadequate housing. Clients voiced their desire for program assistance in helping
them access safe and stable housing, as they also recognized the inextricable connection between
housing and child welfare authorities’ safety concerns.

Support, because I have [child protection] involvement. I wanted support and stable housing
and getting addictions out of the way. I want to go home with my baby.

I was in a really shitty situation. I was living with a friend; she was using drugs. I ended up
in a shelter. I needed resources to help me with my pregnancy and with raising my baby,
and I wanted help getting into different housing.

3.2.5. Wanted Help in Getting Connected to Health Care or Prenatal Care

Approximately 20% of the clients interviewed stated that they were looking for health or prenatal
care. Some women sought a health/prenatal care provider because they had recently moved to the
community—often to flee an abusive ex-partner or to shed ties with people who used substances—while
others may have been in the community for a while but sought a prenatal care provider in order to focus
on having a healthy pregnancy. As well, some women emphasized that they wanted to connect with a
health or perinatal care provider who would not judge or stigmatize them for their substance use.

My family doctor set me up with a maternity doctor who specialized in working with women
with addictions. She suggested that I network with someone. I was afraid that the nurses at
the hospital would see my medical history, see that I was on suboxone, and be judgmental
and call child welfare.

I was looking for prenatal care. I was looking for programs and people to help support me to
have a healthy pregnancy.

3.2.6. Wanted Healthy Peer Connections or Peer Support

Finally, wrapped up in the notion of finding support was a desire by clients for healthy peer
connections, partly born of a desire to be amongst women with similar backgrounds and with whom
they could safely share their story.

I was looking for support and advocacy for my situation. I was needing a group for women
like me who have been through years of trauma and abuse. I did not want to be the only
woman in the room with that kind of lived experience.

[I wanted] to open up more; learn how to speak to others when they needed help; to share
my story with others who were struggling; to help guide others on a positive path.

Some women wanted the sense of community that could come from being in a prenatal group
and to have answers to their questions.

The sense of community here. Support group. I didn’t know other pregnant women.

3.3. Clients’ Experiences of Utilizing Their Program’s Services/Activities

As part of the qualitative interviews, clients were asked to describe ways in which they used
the various activities or services offered by programs. A sample of their comments, presented in
Table 3, provides a more complete picture of the services listed in Table 2 and sheds light on women’s
perspectives on the value of a “one-stop” approach to health care, poverty, child protection issues,
parenting, social connections, substance use, and culture.
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Table 3. Examples of ways that clients utilized their program’s services.

Service/Activity Examples of Ways That Clients Utilized the Service/Activity

Basic needs support
Lots of practical support such as a bag of clothes for the baby and items for myself
such as a sports bra when I gave birth recently.
I got help with income security.

Child assessment and early intervention

A speech language pathologist was linked to my son—the referral from [the
program] sped up the process.
We were referred to the hospital and introduced to a dentist for the children. The staff
made sure the children were up to date for their immunizations and referred them to
an Infant Development worker.

Child care on site
My baby is in daycare sometimes. I want to get a regular spot in the daycare.
They have the daycare here. You can take “self-care” breaks and have the kids go into
daycare.

Child health
My son had vaccinations with the Public Health Nurse and saw the dental hygienist.
He is getting dental surgery soon as a result.
I brought my older daughter to see the doctor; my baby is in care still.

Child welfare support

When my partner assaulted me in November, child welfare was automatically
involved. I was concerned they would take my kids away. I met with child protection
services with [program] as my support.
[The program] advocated for me to get my kids back early and to have visits, and
then extended visits with my kids—and then my kids came back to me.

Cultural programming I went to the Round Dance organized by [program’s partner organization].
I do drumming and Talking Circle here.

Drop in; peer connection

A lot of the women who come here I’ve known since childhood. Now we’re moms
together. All my friends are here; they’re getting sober and are moms. The other
women are role models—they help us develop skills and increase confidence.
I have connections with other women coming to [the program].

Food; nutrition

Lunch program; weekly bag of nutrition; fresh bread; prenatal and postnatal minerals
and supplements plus education and workshops on healthy nutrition.
Every week I get a four-liter jug of milk, eggs and cheese. That weekly food bag
really helps.

Health; medical
I see the Public Health Nurse at the [program] regularly. She is the one who wanted
me on Methadone—she said would it be better for the baby than T3s.
We discuss sexual health information in group.

Housing

I got help with housing through another agency but [the program] helped me to
switch the lease to be in my name, which means that I have to be more responsible.
My support worker got me into a nice place for women. People are getting their kids
back and staying off drugs.

Life skills
We had someone come and talk about the food guide.
The nurse from [program’s partner organization] provided nutrition education. We
learned how to make baby food and we did fire prevention education.

Mental health; trauma
I spoke with the trauma counsellor about some of the things I have seen in the last
year. I’ve been living a very high-risk life—drugs, violence, lots of money.
I’m working with the trauma worker now. I’m doing that to get my son back.

Outreach My Outreach Worker is my mainstay.
My Outreach Worker will go to court with me as an advocate.

Parenting programs

I took a couple of parenting groups. That helps me with how I play with my
daughter. I learned about her development and how to talk with my teenage son.
I’ve done lots of programs, like wellness, circle of security, and rediscovering
parenting. They are all very useful because as my kids age, new problems arise and I
retake the group to see how the information applies to my current situation. I like
that the groups repeat regularly.

Prenatal; postnatal care
I’m seeing the doctor here, getting Methadone, and going to prenatal classes.
They give me rides to [program’s partner organization] for prenatal care. We learn
about breastfeeding, traditional teachings, abuse and violence there.

Substance use counselling

I had stopped cocaine and alcohol in 2017. [The program] helps me deal with and
address the urges. Fear of [child protection] also motivates me. I have a one-to-one
counsellor I was seeing weekly until recently. Now we meet biweekly.
I’m going to be starting Group (struggling with addictions group) tomorrow. I talk
with the counsellor all the time about my use and where I live. It is hard to stop using
when you are selling drugs all the time.

171



IJERPH 2019, 16, 3299

3.4. Most Significant Change(s) That Women Experienced (as a Result of Their Program)

As a key component of the qualitative interview, clients were asked what had been the most
significant change(s) that had taken place for them and their family since they started participating in
their program. As was the case with other open-ended interview questions, women’s responses often
contained multiple themes, and the themes were clearly intertwined. The top themes were (reported
in order of frequency):

• Quit or reduced substance use;
• Strengthened mother–child connection;
• Kept/regained custody/care of child(ren);
• Improved wellness/mental health;
• Increased support;
• Safer, improved housing.

3.4.1. Quit or Reduced Substance Use

The most frequently emerging theme of the “most significant change,” voiced by approximately
40% of the clients interviewed (n = 51), was that they had quit or reduced their substance use. Many
attributed their program with helping them to quit using substances.

If I hadn’t been at this program, it would have been harder to stay sober, and my baby would
have gone to live with my mom.

Because the staff care so much about their clients, I’ve gotten clean. I’ve been in and out of
addiction for 18 years, but because of them, my using time has reduced—it’s down to two
days. They’ve reached out to me. They’ve made a huge difference to me.

In keeping with these findings, on the client questionnaire, 79% (n = 93, 4% missing;) agreed or
strongly agreed that the program had helped them quit, reduce or engage in safer substance use, and
70% (n = 83, 3% missing) agreed or strongly agreed that the program had helped them access substance
use services or supports. Approximately 20% of women indicated on the client questionnaire that
these items were not applicable to them, as they had not sought help from their program for substance
use concerns.

3.4.2. Strengthened Mother–Child Connection

The second theme, voiced by nearly the same number of clients (n = 49), pertained to the existence
or strengthening of the connection between the woman and her child(ren). This important theme
focused on the presence and preservation of the mother–child relationship rather than on whether
women had retained or regained custody of their child(ren), and thus it was voiced both by women
who did not have their child(ren) in their care as well as those who did. Similarly, most women (n = 93,
79%, 5% missing) agreed or strongly agreed on the questionnaire that the program had helped them
improve their connection to their children. This theme also relates to the situation voiced by some
women that, had they not had support from their program, they likely would not have continued with
their pregnancy:

My baby and I have a home. We know we’re not alone—both because I can call the [program]
staff and because of other women. Without [program], I probably wouldn’t have had my baby.

My stress level has gone down quite a bit. I know that no matter what, they’ll be here. The
program helps with everything: prenatal care, housing, [child protection] advocacy, baby
stuff. Before coming into this program, I felt hopeless.
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3.4.3. Kept/Regained Custody/Care of Child(ren)

In keeping with the previous point, the third strongest theme was that women had retained and/or
regained their children in their care. As reflected in clients’ comments, keeping their infant in their care
and/or getting their child back from foster care nearly always occurred in tandem with other pivotal
life events, such as reducing or ending their substance use, accessing stable housing, and breaking
away from a high-risk “past lifestyle.”

Getting my daughter back from foster care and having my baby come home from the hospital
with me. Getting my kids back is the biggest thing. That showed me I’m done with my
past lifestyle.

I’ve been clean and sober for 22 months. Getting clean changed my whole life. I got my son
back, and I’m about to get the older two children back in September.

3.4.4. Improved Wellness/Mental Health

The fourth top theme, voiced by about a third of the clients interviewed (n = 39), had to do with
women’s experience of improved wellness and well-being. Along these lines, clients described feeling
happier, less stressed, more self-confident, self-aware and emotionally equipped to deal with personal
triggers, as well as being more socially engaged.

Our household is more balanced. I know my triggers and deal with anger better. I am more
balanced emotionally.

Coming to [the program] is getting us out of our shells. My daughter and I, we really needed
this. It’s really made a difference in terms of our health, mental health and well-being

3.4.5. Increased Support

Strongly connected to all themes was clients’ sense that they had increased supports—both from
program staff and from other program participants—and a support network that they could count on.
As well, for some women, a significant change was their newfound capacity to reach out to others for
support when needed.

I’m about to reach out for support. I couldn’t do that before.

Paralleling these findings, on the client questionnaire, 93% (n = 111, 3% missing) agreed or strongly
agreed with the statement “I feel supported and less isolated; I have social support.”

3.4.6. Safer, Improved Housing

Approximately 25% of the clients interviewed reported that, for them, a/the significant change since
becoming involved with their program was accessing safe and adequate housing. As noted previously,
clients often spoke of housing in essentially the same breath as they talked about keeping/regaining
their child(ren) and/or quitting or reducing their substance use, as the inter-connections between these
outcomes were evident. In one client’s words:

Getting suitable housing and reuniting with my son. We were in the single room occupancy
apartment when I had the baby. Then he went into a foster home. Then we got housing and
the baby was returned to us.

3.4.7. Additional “Significant Changes”/Outcomes

Three additional “most significant change” themes are important to mention, given that they
emerged in the comments of quite a few clients (n = 20 or roughly 16% of those interviewed). These
were:

• Increased self-confidence/self-esteem;
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• Reduced isolation and/or increased connection to peers;
• Increased self-compassion/self-determination.

As these clients stated:

They’ve helped me open up more. I feel more self-confident and happier. I’ve opened up a
lot more.

I got back into my culture. I’m teaching my daughter how to smudge and do drumming.

I’m happy, have lots of friends. I’ve connected again with family, and I’m sober.

It helped me—the therapy and the groups—to reflect on myself, and I wanted to do that for
myself. I have a better understanding of myself. They give us the tools to help ourselves.

3.5. Summary of Key Findings

By way of summary, Table 4 presents the top themes and their interconnection in relation to what
women hoped to get from participating in their program and their most significant change.

Table 4. Top themes in relation to what women hoped to get from participating in their program and
their most significant change.

What Women Hoped to Get from Participating in Their
Program

Women’s Most Significant Change

Support with problematic substance use and/or trauma (n = 61) Quit, reduced or safer substance use (n = 51)
Improved wellness/mental health (n = 39)

Support with child welfare and/or mother-child connection (n = 58) Strengthened mother – child connection (n = 49)
Women keep/regain children in their care (n = 43)

Support and information re: pregnancy (n = 37)
Help in accessing health care or prenatal care (n = 29) Increased support (n = 34)

Help in getting safe, stable housing (n = 32) Safer, improved housing (n = 29)

Healthy peer connections or peer support (n = 23) Reduced isolation/connection to identity, peers,
culture (n = 19)

4. Discussion

The interim findings of the Co-creating Evidence multi-site evaluation make a valuable contribution
to the literature by focusing on the perspectives of highly vulnerable, pregnant, and early parenting
women with problematic substance use, and drawing an arc from their life circumstances prior to
entering the program, to what it was they were hoping to gain by reaching out for help, and finally,
to their views on the most significant changes in their lives as a result of their involvement with the
program. In doing so, the preliminary findings support the already rich literature on the complexity of
issues that this population of women face, including intimate partner violence, trauma/mental health,
poverty, precarious housing, and child welfare involvement [1,5,6].

The study also contributes to a better understanding as to what prompts women to want to
make a change in their life circumstances. In this vein, the study affirms the view that pregnancy
can be a powerful catalyst for transformation for women who are marginalized from mainstream
services by virtue of their circumstances and contributes to the literature that vulnerable pregnant
and parenting women experiencing numerous personal and systemic barriers will seek help, ideally
at a single point of access, when those services are non-judgmental and take into consideration and
address their realities [2,19,37–39]. Additionally, from a gender perspective, women have also been
found to respond to and benefit from programs that take into consideration their unique roles and
responsibilities and that reduce obstacles to their participation, including those related to caring for
children and family [18,19,40].

On that note, women’s top priorities prior to joining their program and the areas of their lives
in which they reported significant improvement were intertwined such that they rarely spoke of
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just one priority or benefit. In this regard, while obtaining support in relation to their problematic
substance use was the most frequently cited theme, it was often entwined with issues of current or
past trauma. Addressing these issues together was part of the programs’ holistic, trauma-informed,
and women-centered approach. Often closely associated with clients’ desire for support in relation
to their substance use was a yearning to retain and/or regain their children; a related goal was to
create a better life for themselves and for their child(ren) including learning more about parenting
and having opportunities for positive peer connections for themselves and their child(ren). This
lends further weight to the tenet that when working with vulnerable women, the child is “undeniably
part of the equation” [40]. At the same time, women who use substances pre and postnatally often
experience parenting difficulties resulting in the further likelihood of child welfare involvement; hence,
recommended best practices include not only being responsive to the mother–child dyad but also
development of a collaborative working relationship between substance use services and child welfare
agencies [12,23,41].

For almost one-quarter of clients, improved housing was reported as a, if not the, most significant
change in their lives. As four of the co-creating evidence study programs offered housing to at least
some clients either on-site (for example, through the program’s own services or through co-location
with a housing agency) and others achieved this through partnerships with local or provincial housing
providers, clients were able to more readily access supported/social housing as a result of their
association with their program. Safe and stable housing is fundamental to satisfying the safety concerns
of child welfare authorities—i.e., enabling women to be able to go home with their infant after giving
birth and/or to regain custody of older children—as well as to sustaining other positive life changes.

Poor health or mental health were key issues at intake and were areas in which clients experienced
positive change as a result of their involvement with the programs. For women, this “significant
change” was characterized as an overall sense of wellness and social connections; a frequent theme was
their experience of improved mental well-being, increased support, and self-confidence/self-esteem,
reduced isolation, and increased self-compassion and self-determination. In describing the pathways
that mothering women take toward quitting their substance use, Marcellus similarly found that
restoring their sense of self—described as gaining and sustaining recovery, becoming more socially
connected and less isolated, improving personal well-being, and regaining credibility in multiple
domains—was a key trajectory for women [42]. In this regard the findings to date of the co-creating
evidence study are consistent with client perceptions of integrated treatment programs in Ontario, in
that those participating in integrated programs reported positive psycho-social outcomes, including
improved self-confidence and greater sense of self [2].

Finally, it has also been noted in the literature that women respond differently to substance use
services than do men, showing a preference for services and programs that engender an atmosphere
of hope, acceptance, and support [43]. Earlier qualitative findings from the Co-creating Evidence
study [29] described that what clients liked best about their program was the caring, non-judgmental,
supportive, helpful approach of staff. This along with the availability of multiple services in one place
was among the top themes, indicating that it is possible for vulnerable pregnant and parenting women
with complex challenges including problematic substance use to achieve positive outcomes when
presented with the right mix of services and approaches that adequately address their health and social
support needs as women and mothers.

Limitations

Despite the strong congruence between this study’s findings and the existing literature, the study’s
limitations should be noted. With regard to the on-site client-related data collection (i.e., interviews
and questionnaires with clients), we understand that the voluntary sampling approach could have
resulted in biases, in that clients with more positive views about their program would have been
disproportionately inclined to take part in the evaluation study. As well, without the denominator in
terms of potential participation in the evaluation, we cannot assess bias nor the representativeness of
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the sample. Further, with a circumscribed number of days for each site visit and on-site data collection,
clients had a narrow window of opportunity to take part. As such, we cannot know for certain that
we achieved “saturation,” nor was the concept of saturation the means by which we determined
the number of interviews to conduct at each site. Nonetheless, we have no reason to believe that
clients who held fewer positive perspectives were disinclined to participate in the study nor were they
prevented from doing so. The confidential, conversational approach to interviewing also facilitated
participants sharing their diverse experiences and perspectives. Given that there will be a second round
of on-site data collection with clients, there will be an opportunity to explore the issue of sampling bias
and determine whether saturation was achieved.

5. Conclusions

Women’s prenatal alcohol use and other substance use frequently occur within the context of
inadequate housing, intimate partner violence, trauma, poverty, and social isolation. These burdens
combined with systemic barriers affect their ability and willingness to engage with formal health care
services. Often, women reveal the full extent of their substance use, including alcohol, only when they
feel safe, accepted, not stigmatized, and when their program/service is meeting their practical needs.

With its focus on clients’ perspectives, this paper makes a valuable contribution to the literature
regarding multi-service programs aimed at vulnerable pregnant and parenting women who use alcohol
and other substances. The article highlights the multiple, interconnected reasons why women seek help
from these programs, most notably the twin desires to address their substance use and to regain and/or
keep their baby/children in their care. Rounding this out are women’s desires for help with housing,
prenatal/health care, and peer support, suggesting that pregnancy can be an important catalyst for
making significant life changes.

This study affirms how capably women can provide such guidance to service providers as to their
service needs. It also affirms the value of a holistic approach that addresses both problematic substance
use and the social determinants of health in accessible, women-centered, and integrated programming.

To ensure that this population of vulnerable pregnant/parenting women receive such holistic
services, funders too will need to consider how to integrate funding streams, to include health, social
and cultural services, housing, income support, child welfare, and public safety resources to these
multi-service programs.
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Abstract: Drawing on data from a scoping review on sex, gender and substance use, this narrative
review explores the use of gender-informed and technology-based approaches in substance use
prevention and health promotion interventions. With an ever-changing landscape of new technological
developments, an understanding of how technology-based interventions can address sex, gender,
and intersecting equity considerations related to substance use is warranted. Current technology-based
approaches to substance use prevention and health promotion are described and assessed for
gender-specific and gender transformative outcomes, and limitations are discussed related to
inclusivity, access, confidentiality, and a dearth of research on technological approaches that integrate
gender-based analysis. A call for action designed to advance technology-based health promotion,
prevention and brief interventions that address gender equity simultaneously with substance use
is proposed.
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1. Introduction

Historically, substance use prevention and treatment interventions have employed directive,
gender-blind and abstinence-oriented approaches [1–7]. However, research from the substance use field
has demonstrated the importance of sex and gender considerations in substance use responses including
prevention and treatment interventions [8–11]. The gendered factors, influences, and differences as to
how individuals respond to substance use prevention and cessation cannot be ignored. For example,
concerns surrounding weight gain have been found more often to be a reason for avoiding smoking
cessation for women compared to men [12]. Other gender-mediated reasons for smoking cessation
have demonstrated that men are more likely to quit as a result of tobacco policy, and that social
unacceptability is more closely associated with quitting among women [13]. Such gender-informed
influences are integral to understanding how to approach substance use health promotion, prevention
and brief intervention efforts.

In understanding gender-responsive approaches, it is important to consider the range in which
gender inclusions and considerations can impact gender equity outcomes. See Figure 1. Gender-blind
programs ignore gender norms, roles and relations and may therefore reinforce gender-based
discrimination, biases and stereotypes. Gender-specific programs acknowledge gender norms,
consider women’s and men’s specific needs and act to accommodate these needs to some degree.
Gender-transformative approaches focus on the dual goals of improving health, social or economic
status as well as gender equity [14]. The benefits of gender-transformative approaches have been
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demonstrated globally, addressing gender norms, stereotypes or relations as a route to improved health
outcomes when undertaking prevention and health promotion efforts [14–17]. Future programs and
studies can be created or evaluated using sex and gender-based analysis plus (SGBA+) to determine
their implementation (or lack of) of a gender-transformative approach or to analyze the effectiveness
of programs for promoting inclusivity. This form of analysis provides an important perspective to
evaluating programs and evidence for potential gaps in relation to sex, gender and intersectional
equity [18].

 

Gender Unequal
perpetuates 
inequities

Gender Blind

ignores gender 
norms, relations 

and related 
inequities

Gender Sensitive 
acknowledges 
gender norms, 
relations and 
inequities but 

does not address 
the inequities

Gender Specific 
acknowledges all 

aspects of 
gender and 
considers 

gender-specific 
needs 

Gender 
Transformative

addresses causes 
of gender inequities 
and includes ways 

to transform 
harmful norms and 

relations 

Figure 1. Gender Integration Continuum, reproduced adaptation with permission from Greaves, L.,
Pederson, A., Poole, N., Making it Better: Gender Transformative Health Promotion; published by
Women’s Press, 2014 [14] (p. 22).

Simultaneous to the growing commitment to SGBA+, there has been an increased interest in
incorporating technology into substance use prevention and treatment. Technology has become more
interwoven into day-to-day life and into the health care sector with the advancements of technology
and Internet-based care (eHealth). In one regard, technology provides a significant opportunity for
prevention and health promotion interventions to reach large audiences. Technology has more recently
been used to connect with adolescents and young adults but also older generations and individuals of
all genders, with a focus on health promoting and harm reducing decision making. However, gaps and
cautions remain as to the reach and inclusivity of these technological approaches to date. Given
the dearth of research beyond web-based tobacco and alcohol interventions [19], an understanding
of the scope of technological approaches to prevention and health promotion for all substances is
warranted. Further, it is timely to examine how sex and gender play into decision making surrounding
substance use prevention efforts and how gender-informed harm reduction-oriented approaches
might be further or more effectively achieved in technology-based interventions. This article will
provide an examination of how technology-based substance use prevention approaches are integrating
health promotion and harm reduction, and how sex, gender and intersecting factors of age, race,
and socioeconomic status related to substance use are, or are not, being achieved in these efforts. It will
further provide recommendations for the direction of future research on technology-based substance
use prevention and health promotion approaches.

2. Methods

This narrative review is based on a subset of findings from a scoping review conducted on
the integration of sex and gender in research on opioids, alcohol, tobacco and cannabis prevalence
and patterns of use, health effects, and prevention, treatment and harm reduction interventions and
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outcomes. The four substances were chosen for having differential sex and gender impacts, and for
their current critical concern in Canada.

The scoping review was based on two broad questions:

(1) How do sex- and gender-related factors impact: (a) patterns of use; (b) health effects of; and (c)
prevention/treatment or harm reduction outcomes for opioid, alcohol, tobacco/nicotine and
cannabis use?

(2) What harm reduction, health promotion/prevention and treatment interventions and programs
are available that include sex, gender and gender-transformative elements and how effective are
these in addressing opioid, alcohol, tobacco/ nicotine and cannabis use?

The scoping review methodology has been described in full in Hemsing et al. [20]. Over five
thousand (5030) papers were included in the original review, which excluded research specific to
pregnant women who use substances, but was inclusive of women, girls, men, boys, trans and gender
diverse people of all other ages and demographics. The included papers were categorized by substance
(alcohol, tobacco, opioid, and cannabis and multiple substances/substance use generally) as well as by
research focus (i.e., prevalence, health effects and biological responses, and prevention and intervention
type) in an Endnote library. This narrative review draws upon articles from the scoping review findings.
The authors reviewed articles categorized in the prevention (64 articles), harm reduction (50 articles),
and brief intervention (76 articles) fields for relevance and did additional key word searches in the full
library using the terms: Tech(nology) (8 articles), Health Promotion (8 articles), Web(site) (15 articles),
Internet (8 articles), App(s) (3 articles), Computer(s) (11 articles), Mobile (4 articles), Text Message
(2 articles), (Tele)Phone (9 articles), Online (11 articles), Social Media (5 articles), Digital (3 articles),
Fitbit (1) and Video(s) (3 articles). Due to the prevalence of articles that focused on technology-based
brief interventions, an additional targeted search was done for the studies categorized as having a
research focus on brief interventions, which identified 17 papers. 52 articles from the combined search
were excluded for being duplicate values.

A total of 239 articles were analyzed for inclusion, 54 meet the criteria of examining sex and/or
gender in technology-based substance use prevention approaches and outcomes, and 45 were included
in this article. Of these articles, 11 were computer-based, 12 were phone-based, 19 were web-based and
3 examined multiple technological mediums. Since ‘technology-based interventions’ was not a specific
category in the original scoping review, a narrative review approach was used for this article in order
to examine all of the literature more broadly related to this topic.

3. Technology-Based Substance Use Prevention and Health Promotion Approaches

There were multiple ways in which substance use prevention and health promotion approaches
incorporated gender and technology in the literature including brief web-based interventions
(16 articles), targeted web-based messaging (three articles), social media, websites and virtual
communities (eight articles), computer games (three articles), text messaging (three articles), mobile
phone applications (apps) (seven articles) and telephone interventions (five articles). Of the 45 included
articles, 11 reported on patterns and prevalence of use and 34 evaluated the efficacy of technology-based
interventions. The interventions ranged from gender blind to gender transformative. Of the nine articles
that described gender-transformative approaches, only five unique interventions were reported—all of
which were conducted with only girls or women. Two of these interventions were brief web-based
interventions, two were mobile phone apps, and one was a telephone-delivered intervention.

As a result of the dearth of gender-transformative interventions exemplified in the literature,
the review findings have been categorized by technological approach in order to examine the
literature more broadly and provide a critical analysis of how gender has been considered across all
technology-based platforms (see Table S1 for details). The following section will examine gender
inclusion by technological medium and how these platforms have incorporated variances of harm
reduction, health promotion, prevention, and treatment.
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4. Gender Considerations in Technology-Based Substance Use Interventions

4.1. Brief Web-Based Interventions

Brief web-based interventions represented web/computer-based programs often in module format
that embodied an education and/or health promotion approach to substance use harm reduction.
They were the most advanced in taking a gender-informed approach, though studies were often only
conducted with single gender groups of girls or women. For example, one gender-transformative
web-based brief intervention focused on girls (12–13 years old) and the relationship between mothers
and daughters as a mechanism for health promotion and substance use prevention [21], promoted social
skills (self-efficacy, communication) and decision making as ways of coping with stress, managing
substance use, questioning peer norms, and understanding media influences [22]. This home-based
module program was conducted on the internet or with a CD-ROM on gender-specific substance use
prevention topics guided by family interaction theory, completed by mother–daughter dyads. Dyads
were advised to complete one 45 min session/week [23]. Results showed stronger communication and
closeness between the mother and daughter, stronger substance use refusal skills for girls, and improved
parental monitoring and rule setting in regards to substance use [21,22,24]. Girls also showed improved
conflict management, improved problem-solving skills, and reduced stress [21,24]. One of the most
significant differences was the change in normative beliefs among the girls, and reduced substance use
overall [24]. The results remained constant at one- and two-year follow ups, with decreased substance
use and intention to use among girls who were involved in the program, as well as lower weekly
alcohol consumption among mothers at two-year follow-up [24,25].

This program was tested with a variety of populations of mothers and daughters. When tested
with girls aged 10 to 12 and their mothers who reside in public housing, similar positive results were
seen, with mother–daughter communication and closeness, reduced stress, and stronger refusal skills
reported by girls at 5 month follow up [21]. Similarly, with a population of Hispanic and African
American girls aged 10 to 13 and their mothers, the intervention resulted in overall increased protective
factors and reduced risk factors in connection to communication, knowledge and refusal skills.
It also resulted in lowered girls’ alcohol use and intention to use in the future for all substances [23].
When conducted with a population of Asian-American adolescent girls, results showed reduced
depressed mood and reduced substance use/intention to use in the future [26]. Overall, this program,
based in attachment and nurturing parental relationships as a means of promoting healthy behaviour,
showed both change in behaviour and beliefs, as opposed to change in beliefs only. This web-based
model also enables girls to engage with the program at their own pace and in their location of choice [22].
A similar gender-specific intervention, called RealTeen, that involved 13- and 14-year-old girls, rather
than the mother–daughter dyad, also reported lower rates of substance use among girls, healthier
normative beliefs, and stronger self-efficacy as they relate to substance use [27].

Other brief web-based interventions designed to reach and engage women often combined
interventions on substance use with other gender-based health concerns such as sexual or relational
violence [28,29]. For example, Gilmore et al. examined the impact of a combined brief web-based
substance use intervention and sexual assault risk reduction intervention for college women [29,30].
The authors found that offering a dual intervention provided college-aged women with a comprehensive
set of skills, resources and protective behavioural strategies to both reduce heavy episodic drinking and
risk of sexual violence [29,30]. Another gender-transformative program, ‘BSAFER’ (Brief Intervention
for Substance Use and Partner Abuse for Females in the Emergency Room), was designed for women
who had accessed the emergency department for substance misuse and intimate partner violence.
This brief web-based intervention was conducted on a tablet during an emergency department visit
and included goal-setting questions and informational videos. The intervention resulted in decreased
weekly substance use [28]. However, despite favourable results in reduced heavy drinking, the authors
noted that the effectiveness of the program may be circumstantial to women with higher risk severity
for sexual assault and intimate partner violence [28].
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There were gender-sensitive interventions that reported gender differences in the uptake of
brief web-based interventions. For example, in one study Hispanic men tended to respond more
favourably to web-based brief interventions, compared to Hispanic women, who preferred in-person
brief interventions [31]. Another study, focused on drinking self-assessment, found that the intervention
appealed more to women, despite no significant differences in drinking outcomes between men and
women (the intervention resulted in reduced consumption and reduced consequences from drinking
for men and women) [32].

Many studies did not report on tailored gender-specific approaches, rather they reported on the
gender differences in responsiveness to brief web-based interventions that were gender blind in design.
However, the brief interventions described show positive results in reducing substance use and related
health concerns for women and girls, when they intentionally address key gendered influences on
substance use or protective factors known to be specifically helpful for girls/women.

Brief web-based interventions with personalized normative feedback have been able to address
misperceptions about substance use norms by bringing in self-reflection, connecting an individual’s
harmful substance use to ‘atypical’ as opposed to ‘normative’ beliefs [33,34]. This method has resulted
in reduced alcohol consumption, and changes in perceived norms, for both men and women, though
with varying results when integrating gender-specific feedback [33,35]. Lewis et al. found that
gender-specific normative feedback was effective for women who identified more strongly with their
gender [35]. This finding demonstrates that perceived gender norms are a mediating factor for how
much women drink, and that gender-specific programming works for women. These programs provide
evidence that gender identity is a determining factor of the success of brief web-based interventions for
substance use, which further evidences the need for gender-transformative programming. However,
more work is warranted to demonstrate the efficacy of web-based normative feedback for men and
gender-diverse individuals.

4.2. Virtual Communities, Social Media and Targeted Web-Based Messaging

Other computer-based interventions in the literature included the use of websites, virtual
communities, and social media in substance use interventions. Websites dedicated to substance use
prevention—most commonly smoking cessation—and/or health promotion were not as commonly
researched or evaluated. Those included in the review appeared to be out of date for the target
demographic’s preferred technological delivery modality or they reinforced gender-stereotypes as
opposed to being gender transformative [36]. Virtual communities and social media interventions
were comparatively gender-informed [37,38].

Virtual communities primarily included chat forums as peer-support models (commonly located
on prevention and harm reduction websites). Virtual communities and social networking chat fora
have been correlated with increased alcohol use; a finding stronger among girls compared to boys [39]
demonstrating that girls may be more susceptible to engage in harmful drinking via online pressures.
This gender difference is especially present among adolescents at high risk who lack healthy coping
strategies [39].

Social media approaches involved the creation of pages or purchased advertising space on social
media platforms to relay prevention and health promotion messages, such as the health benefits
incorporated with abstaining from smoking [38,40]. Targeted web-based messaging used similar
approaches to social media campaigns but expanded beyond social media platforms to include
all web-based platforms [41–43]. Both social media platforms and targeted web-based messaging
have often been used as opportunities for marketers to promote alcohol use, which has resulted in
increased substance use particularly among young people [39,44]. However, when used as a medium
for prevention and health promotion messaging, these mediums have also been proven to increase
smoking cessation and awareness of health effects of smoking and secondhand smoke, including its
connections to breast cancer for both boys and girls [37,38,40–42]. Richardson et al. examined gender-
and culture-specific web-based messages surrounding tobacco smoke and breast cancer. They found
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that Indigenous boys and girls involved the study were more likely to agree that secondhand smoke
increased risks of breast cancer, compared to a control group that was presented a gender-neutral
visual messages [41,42]. Participants also spent significantly more time viewing the messages and girls
who received the gender- and culture-specific intervention were 52% more likely to request additional
information about secondhand smoke and breast cancer, compared to those in the control group [41].
Though knowledge increased, messaging did not change smoking status, intention to try smoking, or
intention to avoid second hand smoke [42].

4.3. Computer Game Programs

Computer game interventions used simulation to increase understanding of the effects of
substance use, refusal skills, or changing patterns and behaviours [45,46]. Few computer game
programs integrated gender considerations in design, delivery or specific audience to be reached.
One game entitled Guardian Angel, though gender blind in design, was tested on male veterans
to encourage practice of relapse prevention skills using simulation. Participants would make
daily decisions to support the recovery of a simulated character, designed to address coping skills
and high-risk environments. The findings demonstrated reductions in binge drinking and higher
self-efficacy [45]. Another game, Game On: Know Alcohol (GO:KA), combined social marketing and
education, alternating game and knowledge-based modules focused on a harm reduction approach.
GO:KA demonstrated one of the more successful interventions, that effected behavioural change
as opposed to an attitude change only [43]. However, while GO:KA did show attitude changes for
boys and girls, behaviour changes and reductions in alcohol use/intended alcohol use were only
evident for girls, and the intervention design was not gender informed [43]. Other studies have
also shown education-based programs to be particularly effective in changing girls’ substance use
behaviours [43,47,48], but not boys. These gender differences in behavioural change could be connected
to evidence suggesting that education-based programs need to be repeated in more long-term settings
to be effective [43,47,48].

4.4. Mobile Health Applications (mHealth Apps)

Mobile health apps were more commonly described in the literature as traditional ‘mHealth’
approaches, where an application on a smartphone monitors certain activity and provides alerts
based on behaviours. Much like step trackers or heart rate monitoring apps, the mobile apps focused
on substance use behaviours, such as alcohol frequency or drinks consumed [49]. MHealth apps
provide some of the leading examples of technological innovation, including in their ability to engage
individuals in substance use prevention and health promotion [49]. However, the literature has
described the functionality, technical issues, and security and privacy of the apps as key barriers and
concerns to programmatic success [49,50]. In regards to gender-informed approaches in intervention
design, programs have ranged from gender blind to gender transformative, with some reporting
gendered differences to uptake and success.

The gender-transformative program See Me Smoke-Free addresses smoking, diet and physical
activity among women who smoke. Findings showed significant increases in healthy eating and
physical activity, as well as higher rates of smoking cessation [51]. However, for men, similar to other
technology-based programming, mobile health apps did not appear to be as successful. For example,
the Swedish app Promillekoll created to reduce heavy episodic drinking through awareness by allowing
users to test blood alcohol content levels showed men increasing drinking frequency while using this
app, which was not the case for women [19]. This may have been a result of the program design being
gender blind or, by comparison, the increased use and interest by women in using technology for
substance use interventions [52,53].

Apps in the form of wearable tech, such as with a Fitbit, can also provide health promotion and
support for transitional recovery as people leave intensive inpatient treatment. Abrantes et al. tested a
gender-transformative lifestyle activity program among women with depression involved in inpatient
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treatment for alcohol. In-person physical activity counseling during inpatient treatment, combined
with a Fitbit to monitor a step-counting goal, resulted in 44% of women abstaining from alcohol
during the 3 month program. The authors suggested testing the usefulness of this health promotion
intervention with women as they transition from treatment to community [54].

4.5. Text Message

Text message programs [55–57] used short message service (SMS) to send harm reduction messages
related to substance use to participants. While some text-based programs were person-assisted,
where an in-person brief intervention was supplemented with two-way text message goal planning,
others were more directed by technology, with participants receiving pre-programmed messages on
personal control and behavioural change [55,56]. The text message programs primarily focused on
brief alcohol interventions for socioeconomically disadvantaged men or for men and women on college
and university campuses [56,57]. In the studies with men who were socioeconomically marginalized,
the men in the intervention group tended to engage at high levels with the program and appeared to be
more comfortable in regards to divulging sensitive personal information about their relationships and
experiences with harmful drinking with this format compared to others [55,56]. In the mixed-gender
campus study, setting drinking-limit goals via SMS were found to promote a decrease in drinking
particularly for men in comparison to women [57]. Though the intervention for socioeconomically
disadvantaged men describes some program adaptation to intersectional context in regards to topics
and language, it lacked detailed solutions to inequities and harmful norms, falling more in line with a
gender-sensitive approach. The campus-based intervention could be considered gender blind, lacking
acknowledgement of any gender considerations in programming. This was a common occurrence in
the literature, whereby gender was not considered in the intervention design or was not explained in
the study findings beyond the gender disaggregation.

4.6. Telephone-Delivered Interventions

Telephone-delivered interventions that were gender informed were most commonly reported for
women as alcohol [58,59] and tobacco [12,60] cessation interventions. Phone-delivered interventions,
including quitlines, have shown some promising results in connection to women over the age of
fifty, specifically for alcohol reduction; however, telephone-delivered interventions included in the
review rarely used a sample other than women, and when they did the intervention was gender
blind [58,59,61]. One qualitative study examining binge drinking, depression and Post Traumatic
Stress Disorder (PTSD) among women veterans found the women showed high acceptability to using
phone-based care for health monitoring, feedback, and counseling [58]. This may be because of the
culture and stigma surrounding substance use and gender [61]. For example, Kim et al. describe the
reluctancy of women of Korean ethnicity to pursue in-person smoking cessation treatment due to the
stigma attached to women who smoke, and how telephone and online programs that can be accessed
privately in their homes are preferred. In this study, the younger women preferred a videoconferencing
intervention over a phone-based model [61].

Phone-delivered interventions may be preferred among women of older generations due to their
longer lifetime experience with this mode of technology, compared to newer forms such as mobile
health apps. The longer length of the phone-delivered interventions may be too time consuming for
younger women who have grown up with the internet and fast-paced technology all their lives [58].
Keeping with the pace of technology may also be a reason why phone-delivered interventions did
not present as commonly used methods. However, considerations should be made to ensure that
individuals who find phone-delivered interventions to be most effective can still be reached.
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5. Future Directions for Gender Integration in Technology-Based Substance Use Interventions

5.1. Gender-Transformative Approaches

How gendered approaches have been integrated into substance use prevention and harm
reduction efforts can be seen in the light of the gender response continuum—ranging from gender blind,
to gender sensitive/specific, to gender transformative [14] whereby gender is ignored, accommodated
to lesser or greater degree or transformed through attention to gender equity. Although progress has
been made, particularly with girls in regards to gender-informed technology-based substance use
programming [48], some programs have continued to reinforce negative gender stereotypes, such as
focusing on heteronormative attractiveness as a reason for reducing consumption or positing sexual
assault reduction as women’s and girls’ responsibility, as opposed to promoting health and critical
thinking [27,36]. Although the effectiveness of programs in relation to the gendered outcomes achieved
was explored in many of the studies, there continues to be a lack of programming that is tailored to
address specific gendered influences on substance use, or that attempts to address some aspects of
gender equity while also addressing substance use prevention or harm reduction (i.e., that is gender
transformative). Due to its reach and low-cost in comparison to other substance use interventions,
the online environment provides a key location for offering gender-transformative interventions.

5.2. Gender and Intersecting Equity Considerations

A lack of a gender-informed or transformative approach is paired with a lack of attention to other
aspects of equity. These would be mitigated if SGBA+ had been applied in the design and delivery of
programming. For example, although over 70% of young women look to the internet for health and
substance use related prevention or cessation information, women of colour are less likely to seek out
this information online [36,62]. Other findings suggest that, regardless of age, Caucasian men and
women were more likely to use a smoking cessation website compared to men and women of colour,
with the exception of a virtual community forum used by Hispanic young adult men and women [36].

The need for attention to interventions that move beyond the gender binary as well as consider
sexual orientation and culture in the intervention design and implementation is also important as
the prevalence of smoking among LGBTQ+ identified youth and young adults is significantly higher
than among youth and young adults who identify as heterosexual [50]. The larger scoping review,
from which the literature for this review was derived was inclusive of women, girls, men, boys,
trans and gender diverse people of all ages and demographics, excluding pregnant women. However,
there were no technology-based substance use interventions that were inclusive of or targeted to
trans and gender diverse people, beyond one study that examined LGBTQ+ youth and young adults’
perceptions of a culturally tailored mHealth app for smoking cessation. In this study by Baskerville
et al., LGBTQ+ identified youth and young adults have expressed that substance use mobile health
apps that are culturally-tailored and recognize their specific needs are highly valued when seeking
out substance use prevention programming [50]. This has also been reflected in studies that have
incorporated elements of Indigenous culture into interventions with Indigenous youth, which have
seen that the boys and girls prefer this type of format, are more inclined to receive the messaging,
and girls in particular are more inclined to want to learn more [41,42,47].

5.3. Gender, Inclusivity and Access

Technology-based interventions must consider gender, inclusivity and access to technology.
Often individuals have differing and inequitable access to technology; however, participants in
technology assisted programming are required to have their own access to a computer, the Internet,
or a phone with data. In one study, although 80% of participants said they would be interested in
participating in a mobile health treatment intervention, there was differing interest by gender—with
women being more interested than men—and only 50% of interested participants indeed had access to
data on their cellphones [52].
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Age must also be considered. Age has shown to be a factor not only with technology use in
general, but for how and what it is used for. For example, one study found that younger adults
(aged 18–34) visited a smoking cessation website significantly less often than adults over 34 years old,
viewed fewer pages, and were less likely to use the virtual community page [36]. Consistent with
other research findings, young men in particular were less likely to use the website compared to young
women [36]. This could be related to how younger generations, who have grown up on faster and more
immediate technology-based resources, have considerably different knowledge and methods of using
technology, use it at a different pace, and use considerably different platforms. These reflections of
age, gender, and how they affect use should be taken into account when designing and implementing
technology-based substance use prevention and health promotion initiatives.

5.4. Gender, Technological Interventions and Confidentiality

There is concern surrounding the collection of data by mobile technology. Studies have shown
that both men and women have expressed concerns pertaining to how their private information will
be used or communicated outside of face-to-face interactions [50,53,58]. These concerns are reflected
in how individuals engage with technology-based programs. For example, female veterans have
expressed reluctance to share their information, viewing the phone-delivered programming as ‘too
impersonal’ [58] while younger men, appear to be more inclined to share their information [63].
Participants have expressed that having print and web-based versions of programs would help mitigate
these concerns [50]. However, it has also been reported that both adolescent girls and boys are more
comfortable with filling out web based surveys of alcohol and tobacco use, when compared to filling out
printed surveys, reporting higher and possibly more accurate rates of use [63]. For example, girls have
reported a younger age of drinking onset when filing out a web-based survey when compared to a
printed version. This may reflect the differing concerns of confidentiality and privacy as they relate to
age, gender, and access to technology.

5.5. Furthering the Efficacy of Gender and Technology-Based Interventions

A re-occurring challenge of many substance use prevention and health promotion programs
was the challenge of not only shifting attitudes, but behaviours as well. Some studies have reported
behavioural changes. For example, studies have shown that education-based programs, which are
central to a health promotion approach, have resulted in significant changes in girls’ behaviours
towards substance use [47,48]. However, for boys and men, reported behavioural change was often less
common than it was for girls and women [33,35,43]. A central issue to changing behaviours has been
connected to the need for more longer term programs—an issue that some technology-based programs
may find solutions to through the ability to provide wide-reaching interventions on relatively low cost
platforms [43].

6. Limitations

The purpose of this review was to provide an examination of how technology-based substance
use prevention approaches have integrated gender-informed health promotion and harm reduction,
and how sex, gender and intersecting factors of age, race, and socioeconomic status related to
substance use are, or are not, being achieved in these efforts. To identify the breadth of the literature
on this topic, provide descriptive detail of the types of interventions that have been conducted,
and to identify patterns and prevalence of use, a narrative review was conducted. Only four unique
gender-transformative interventions were examined in the quantitative studies available, all of which
included samples of only girls and/or women. Quantitative studies also varied in inclusion or measures
of effect sizes, and thus there was an overall lack of data availability and consistency to conduct a
meta-analysis that examined gender-comparative effects of gender-informed interventions. Future
research in this field would benefit from more quantitative research that includes gender comparators,
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including trans and gender diverse individuals. This would also facilitate meta-analyses of the effects
of gender-transformative interventions.

7. Conclusions

There has been a substantial amount of research conducted on the effects that sex and gender
factors have on substance use and technological approaches to substance use prevention and health
promotion. Compared to gender—and culturally-blind programming, the studies gathered and
examined, demonstrated that gender—and culturally-tailored programming is more desired and
effective at raising awareness and demonstrating measurable attitudinal and behavioural change
related to substance use. And yet, few programs have incorporated sex and gender evidence into
their program design, delivery and specific audiences to be reached, and fewer have analyzed the
effectiveness of programs developed specifically through a SGBA+ lens. It is evident that there is still a
considerable way to go to link the two and further incorporate sex, gender, and gender-transformative
approaches in technology-based substance use prevention and health promotion efforts. Future
research on this topic would benefit from additional quantitative analyses that incorporate gender
comparisons to further identify effective gender-informed and transformative approaches.

The research has shown that compared to men, women tend to prefer technology-based substance
use interventions, show higher substance use rates, and find these interventions more helpful. Generally,
both men and women prefer technology-based interventions versus non technology-based interventions.
Further, gender-specific and culturally-specific substance use programming is a preferential method
for boys and girls. Programs that are educational and provide opportunities for self-reflection using
personalized normative feedback and/or critical thinking are particularly successful. This research
review demonstrates that health promotion-based technological approaches have some of the largest
effects on women and girls—particularly in studies that focused on girls and reducing alcohol
use and related harms. There is significant opportunity to partner with young men and women,
and with technological platform designers, to increase the use, reach and effectiveness of health
promotion, substance use prevention and brief interventions that take gender into account and advance
gender equity.

With the advancements of technology-based health promotion and prevention efforts, there is
a great opportunity to modify technological approaches to respond to the evidenced gaps, echoing
the movement and progress of global eHealth and mHealth initiatives. These interventions have
the opportunity to respond to shifts in technological engagement, reaching across generations with
the goal and ability of streamlining the efficiency of substance use prevention and harm reduction,
while keeping in mind how gender-transformative interventions can lead to successful health outcomes.
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Abstract: Enabling parents to create a smoke-free home is one of the key ways that children’s exposure
to second-hand smoke (SHS) can be reduced. Smoke-free home interventions have largely targeted
mothers who smoke, and there is little understanding of the barriers and facilitators that fathers
experience in creating a smoke-free home. Systematic searches combining terms for fathers, homes,
and SHS exposure were run in April 2019 in Web of Science’s Citation Indices, PsycINFO, and PubMed
for English-language studies published since 2008. The searches identified 980 records for screening,
plus 66 records from other sources. Twelve studies reported in 13 papers were included in this
scoping review. Eight of the studies were conducted in Asian countries (five in China, one in India,
one in Japan, and one in Iran), three were conducted in Canada, and one in Turkey. Findings were
extracted in verbatim text for thematic analysis. The review identified that attitudes and knowledge,
cultural and social norms, gender power relations, and shifting perceptions and responsibilities
related to fatherhood can impact on fathers’ views of their role in relation to creating and maintaining
a smoke-free home. There were too few published studies that had assessed smoke-free home
interventions with fathers to draw conclusions regarding effective approaches. Research is clearly
needed to inform our understanding of fathers’ roles, successes and challenges in creating and
maintaining a smoke-free home, so that father-inclusive rather than mother-led interventions can be
developed to benefit entire households and improve gender equity as well as health.

Keywords: scoping review; barriers; facilitators; fathers; males; gender; smoking; smoke-free home;
second-hand smoke

1. Introduction

Governments, health practitioners, and wider society all have a duty to protect non-smokers from
the harms caused by second-hand smoke (SHS) exposure, which is estimated to cause nearly 900,000
deaths per annum and approximately 0.7% of global morbidity [1]. With substantial progress made in
introducing smoke-free legislation in many countries in the past decade, most children’s exposure to
SHS now occurs in their own home [2], with 40% of children worldwide regularly exposed to SHS
indoors [3]. Studies conducted in Japan [4], the USA [5], Australia [6], Germany [7], and Denmark [8]
have documented social disparities in children’s exposure to SHS at home, with children living in
socio-economic disadvantage more likely to be exposed than children living in more affluent areas. In
Scotland, 15% of children living in the most deprived areas are still exposed to SHS in their homes,
compared to only 1% in the most affluent areas [9].
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In the UK and elsewhere, smoke-free homes research has largely focused on the role of women
and mothers in creating a smoke-free home [10], and the barriers and facilitators associated with
women’s (mother’s) experiences of smoking behaviour change in these settings. There is a lack of
available data estimating the proportion of fathers globally who smoke in the home, and little is known
about their roles in creating and maintaining a smoke-free home, despite evidence that, with few
exceptions, men are more likely to smoke than women [11]. These differences are particularly stark in
East Asia and the Pacific region, where current figures suggest 49% of men smoke compared to less
than 3% of women [12]. In households where relationships are vulnerable, gender power imbalances
are strongly evident, with studies citing women’s lack of agency in effecting change in male smoking
behaviours in their relationships or household [10]. On this basis, there have been recent calls in
China and Malaysia for smoke-free home interventions to be delivered at a household level, rather
than specifically targeting mothers [13,14], highlighting the need for approaches that engage with all
members of smoking households.

Developing smoke-free home interventions that work directly with fathers, rather than tasking
mothers with reminding, persuading, or negotiating with fathers to take their smoking outside the
home, could address gender-specific issues underlying fathers’ smoking in the home as well as
relieving mothers of this burden. It would also frame household smoking as a household responsibility,
with family-wide impact. The call to include gender in tobacco control dates back 40 years to
the 1980s–90s [15,16]. Gender-sensitive approaches have recently been used in Canada to develop
father-friendly smoking cessation interventions [17,18] that are sensitive to gender-related factors
that may influence the approach and outcomes [19]. Gender-transformative approaches go one stage
further, applying gender theory in designing tobacco cessation/reduction initiatives with the dual aim
of changing negative gender and social norms, and improving health and gender equity [20]. This
goal explicitly aims to shift societal-level gender norms and stereotypes for both men and women in
order to improve health, and in particular, to achieve equitable health opportunities for both men and
women [21].

The aim of this scoping review was to synthesize findings on (1) the barriers and facilitators
associated with changing fathers’ smoking behaviour in the home, and (2) the development, delivery,
and effectiveness of interventions aimed at changing fathers’ smoking behaviour in the home.

2. Materials and Methods

A scoping review was carried out as they are increasingly used to examine the extent, range, and
nature of existing research on a given topic or question. Scoping reviews are also used to identify gaps
in the literature, and aid in the planning of future research [22,23], which also guided our choice of
review method. In reporting this review, we have been guided by the PRISMA extension for scoping
reviews (PRISMA-ScR) checklist [23]. A review protocol is available from the authors on request.

Studies were eligible for the scoping review if they met the following inclusion criteria:

• Populations: the study’s sample comprised fathers, step-fathers, or male partners who smoked
and lived in a home where a wife/partner and/or children also either lived or spent time there as
their home, herein referred to as fathers.

• Interventions and Comparisons: the study could include none or any intervention and none or
any comparison.

• Outcomes: the study investigated smoking behaviour in the home (evidenced by self-report
and/or changes in objective measures of exposure to SHS (air quality, biological markers); and/or
changes in SHS attitudes and/or knowledge; and/or any barriers and facilitators to changing
smoking behaviour or creating a smoke-free home.

• Study types: the study collected qualitative and/or quantitative primary data, was written in
English, and published since January 2008. This time frame was selected to limit the search to
contemporary studies, and to acknowledge potential shifts in attitudes to smoking and smoke-free
home environments associated with the increased focus on introducing comprehensive smoke-free
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laws from 2005 since the entry into force of the WHO Framework Convention on Tobacco Control
(WHO-FCTC) [24].

• Studies of expectant fathers or female partners were also excluded because pregnancy is a
well-documented ‘teachable moment’ where women may be more motivated to stop smoking [25].
Although a smaller number of studies have examined the extent to which pregnancy is a motivator
for expectant fathers who quit smoking, it has been suggested that fathers are willing to make
changes to their smoking behaviour during this time [26–28] and that they may feel differently
about their health habits during pregnancy because they are more focused on the family as a
whole [29].

• Grey literature and other literature reviews were also excluded.

A systematic search for studies was run in the following databases on 2 April 2019: Web of
Science Citation Indices (Science Citation Index Expanded, Social Sciences Citation Index and Arts
and Humanities Citation Index), PsycINFO, and PubMed. The search strategy combined terms
for fathers, smoking/second-hand smoke, and homes, and was limited to English language records
published since 1 January 2008 (see Appendix A for a sample search strategy). Other sources of papers
were recommendations from academic experts; the reference lists of two relevant literature review
papers [19,30]; and a search of Web of Science Citation Indices for smoking-related papers authored by
Dr. J.L. Bottorff or Prof. J.L. Oliffe (see also Appendix A). Search results were downloaded to reference
management software and duplicates excluded. Records were single-screened for inclusion on titles
initially [KA], then potentially-relevant records were double-screened for inclusion by abstract [PM,
RO]. Finally, full-text papers were double-screened for inclusion [PM, RO]. This double-screening
process incorporated checks on our interpretation of, and agreement on, the barriers and facilitators we
identified in existing studies. Any disagreements for inclusion were resolved by a third reviewer [KA],
with the final set of included studies checked by members of the wider review team (See Supplementary
Materials for a list of papers excluded at the full text screening stage).

Data were extracted by a single reviewer [PM] initially into a simple table to collect each study’s
objective, sample, setting, country, study design, analysis method, intervention (if any), and the
relevant findings. The latter were extracted in verbatim text from the papers’ results and discussion
sections for analysis. All extractions were checked for accuracy by a second reviewer [RO]. No quality
assessments were made of individual studies included in this review, as scoping reviews do not aim to
produce critically appraised and synthesized results, and are used to provide an overview or map of
the evidence in a given topic area [31]. Study findings were read and re-read by two reviewers initially
to (a) identify broad themes that were then categorized as barriers or facilitators to fathers creating
a smoke-free home, and (b) identify efforts to test smoke-free home interventions with a sample or
sub-sample of fathers in discussion with the wider review team.

3. Results

The systematic searches identified 980 records for screening by the reviewers plus 66 records from
other sources (see Figure 1 for a depiction of the flow of information through the different phases of
the review). A total of 12 studies reported in 13 papers were included in the review.
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Figure 1. PRISMA flow diagram [32].

Most of the studies (n = 8) were conducted in Asian countries (five in China, one in India, one in
Japan, and one in Iran), three were conducted in Canada (one study with Chinese-Canadian fathers
(reported in two papers), and two with fathers of European, Asian, or Middle Eastern descent), and one
in Turkey. Table 1 includes summaries of the seven articles that describe fathers’ views on facilitators
and barriers associated with creating/maintaining a smoke-free home. Table 2 includes summaries of
the six articles that assessed efforts to test smoke-free home interventions with a sample or sub-sample
of fathers. Note: The number of studies in Tables 1 and 2 are greater than 13 as one study [33] reported
on barrier/facilitators and interventions.
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3.1. Facilitators and Barriers

Four of the seven studies identified that outlined fathers’ views on facilitators and barriers
associated with creating/maintaining a smoke-free home were conducted in Asian countries (two
in China, one in India, and one in Japan) [33–35,40], and three were conducted in Canada [36–39]
(with one study reported in two papers [37,38]. Four studies used qualitative methods (focus groups,
semi-structured face to face interviews, and telephone interviews) to explore the fathers’ views on
creating/maintaining a smoke-free home [34–38]. Three of these studies had a wider study remit: to
explore gender relations and masculinity in fathers who smoke [36]; fathers’ smoking behaviours [40],
and fathers’ perspectives on stopping smoking [38]. One study used mixed methods (survey and focus
groups) across different study phases [33], one was a quantitative study reporting findings from a
cross-sectional survey [40], and one ethnographic study drew on interview transcripts, photographs
that fathers had taken to document where their smoking took place both during and after their partner’s
pregnancy, and field notes [39]. Four studies included mother and fathers [33–35,40] and three studies
comprised exclusively of fathers [36–39].

3.1.1. Beliefs and Knowledge

Beliefs and knowledge about SHS have the potential to enable or restrict the fathers’ attempts to
create and maintain a smoke-free home. Inaccurate or incomplete knowledge about the health risks of
SHS exposure can contribute to SHS exposure in children. In a qualitative study conducted in China [34],
where approximately 60% of men and 7% women smoke, nine males (fathers/grandfathers) who were
current smokers and one female (mother or grandmother, not specified) who was a non-smoker had
misconceptions about SHS at home, believing that smoking in the living room or in the toilet does not
lead to children being exposed to SHS. Participants (eight males who smoked, one female who smoked
and six male non-smokers) thought that younger children were particularly at risk from SHS-related
health issues because they were still developing, and six participants (four male smokers, one female
smoker, and one female non-smoker) believed that once the child is older, their organs have developed
and the risks are reduced, meaning that smoking in front of them is less harmful. The authors suggest
that a lack of SHS-related knowledge on the part of smokers, mixed with Chinese social and cultural
norms that are pro-smoking (see Section 3.1.2), has contributed to SHS exposure in children.

In quantitative survey work conducted in Kerala, India [33], where approximately 25% of men
and 3% of women smoke, seventy percent of mothers surveyed from 140 households reported that their
husband regularly smoked inside the house. Survey findings also indicated that fathers underestimated
the risks associated with SHS exposure to children more often than mothers; 65% of mothers considered
that SHS exposure could cause serious childhood illness compared to only 32% of fathers, and 28% of
mothers believed it could cause minor illness or was harmless, compared to 42% of fathers.

In contrast, a qualitative study investigating the smoking-related experiences of immigrant
Chinese fathers in Canada [37] highlighted the enabling role that knowledge can have in conjunction
with becoming a father in a country where the message that SHS is harmful to pregnant women and
young children had become commonplace. The 22 Chinese Canadian fathers in the study who smoked
or had recently quit smoking reported that they had dramatically changed their smoking patterns
because of concerns for their children’s health.

3.1.2. Cultural and Perceived Social Norms

The Canadian study above [37] highlights how Chinese fathers could conform to dominant
Canadian smoking norms and extend the ban on indoor smoking in public places into homes. It is
well established that parents (mothers and fathers) with less formal education are more likely to smoke
indoors, contributing to the social inequalities in home-smoking rates [4]. A Japanese cross-sectional
survey suggested that parents who smoke with less formal education are more likely to perceive
pro-smoking norms, which in turn may be associated with smoking in the home [40]. However, this
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study also found that household smoking status and worksite smoking status mediated the association
between education and indoor smoking behaviours for fathers only. On this basis, the authors suggest
that discouraging pro-smoking norms in the home and work social networks could help to reduce
fathers’ smoking in the home.

3.1.3. Gender Power Relations

Gender power relations within the household can enable or restrict the change to a smoke-free
home where fathers smoke indoors. Nichter et al. [33] recognized the difficulty for individual
women in Kerala, India to effect change in their household, developing a community-level rather
than household-based smoke-free home intervention to change fathers’ smoking behaviour in the
home as a result. Survey findings suggested that fathers were unwilling to change their smoking
behaviour based on their wife’s or children’s requests not to smoke in the home. Findings from
focus groups conducted with mothers suggested it was, in some circumstances, inappropriate but
also potentially dangerous to challenge their husband’s home-smoking behaviour. Mothers also
experienced difficulties in asking guests not to smoke in the home, which might be interpreted as
disrespectful, given that it is culturally appropriate for men to smoke. Similar findings came from a
recent qualitative Chinese study of families [34]. All 15 fathers who were current smokers reported
that they smoked at home. Home-smoking restrictions were not discussed by families because of the
social acceptability of smoking and authoritarian attitudes of the father or father-in-law. Three fathers
effectively resisted their wives wishes for a smoke-free family home, with one saying, “Every time I lit a
cigarette at home my wife would complain, but I pretended that I did not to hear that she was talking. I knew she
would stop her noise after sometime.” [34] (p. 360) In contrast, findings from one qualitative study [35]
with 13 fathers who were current smokers and 17 mothers who were non-smokers living in China
with at least one child suggested that in most cases, mothers did have the authority to influence their
husband’s home-smoking behaviour, although in a minority of cases, this was a sensitive issue. Many
participants who had a smoke-free home policy had adopted it early on in their relationship. This
often coincided with what the authors consider to be an ‘important opportunity’ before beginning a
family, when men might be particularly invested in the health of their family in the home.

3.1.4. Shifting Perceptions and Responsibilities Related to Fatherhood

In Canada, there is some evidence that changes in home-smoking patterns may be influenced
by fatherhood. In one qualitative study [36] with 20 fathers, the majority described altering their
home-smoking routines, with one reporting that smoking outside “comes with the territory” of fatherhood
(p. 394). Gendered divisions of labour supported fathers’ smoking behaviours outside of the home,
using chores including mowing the lawn and walking the dog as opportunities to keep their smoking
outside. In some cases, being at home and involved in childcare reduced the fathers’ opportunities to
smoke, a finding supported by the study of Chinese fathers who had moved to Canada [37]. The authors
report that these fathers, conceding that their smoking could no longer be an autonomous decision,
adopted a shift in masculine identity to that of ‘protector’, separating their smoking behaviours from
family life to fulfil the contemporary role of the involved father. This was also the case in the Canadian
study of new fathers [39], where fathers spoke of their preference to smoke at work rather than at
home, as this gave them freedom to smoke without the surveillance from or risk to their child or
partner. Some fathers linked the discussion of their outdoor smoking to notions of good fathering. Ten
of the twenty participants had moved their smoking outdoors, although a minority reported that they
broke house rules and secretly smoked indoors when the opportunity arose. Several participants were
nostalgic for pre-fathering days when they had had the freedom to smoke inside the home.

3.2. Interventions

Of the six papers that assessed efforts to test smoke-free home interventions involving fathers, all
but one were conducted in Asian countries (three in China, one in India, one in Iran) [33,41–44], with
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the remaining study conducted in Turkey [45]. Three were randomised controlled trials (RCT) assessing
the feasibility of providing families with different counselling/educational interventions [41,44,45].
Two studies used a repeated cross-sectional design to assess the impacts of a ban on smoking in
public places on home-smoking levels comparing pre-and post-ban survey data and home-smoking
behaviour [42,43]. One study reported on assessing the feasibility of developing and delivering a
community-based counselling/educational intervention across one proof of concept study and two
pilot studies [33]. All six papers recruited both mothers and fathers to their sample. Three incorporated
the objective assessment of SHS levels as an intervention component (two using infant urinary cotinine
samples [41,45], and one using hair nicotine levels in mothers and children [43]).

3.2.1. Counselling and Education

An RCT [41] in Iran demonstrated that counselling both fathers and mothers, alongside the
receipt of an educational pamphlet and a sticker depicting a smoke-free home where the father
chooses to smoke outside to protect his child, led to a significant reduction in exposure to SHS in the
home (measured by cotinine and parental report) at the three month follow up. In Iranian families,
cigarette smoking is not the cultural norm for women, reflected in the study sample whereby in 97% of
households, only the father smoked. Fathers were viewed as not likely to be comfortable receiving
instructions from their wives about refraining from smoking in the home, therefore in this cultural
context, developing an intervention that directly encourages fathers to protect their children was
considered important. Study findings suggested that despite these gendered cultural norms, a brief
counselling program has the potential to change fathers’ home-smoking behaviour, at least in the short
term. However, there was a lack of association between reported exposures and infant urinary cotinine
levels, and the authors suggest that culture could play a role in the degree of accurate disclosure about
smoking and SHS exposure.

3.2.2. Education and Objective Assessment of Second-hand Smoke Levels in the Home

Presenting families with objective evidence on child SHS exposure using urinary cotinine levels,
in conjunction with education materials, was shown to be an effective means of reducing SHS in the
home in an RCT in Turkey [45]. In the intervention group, there were significant reductions in the
number of cigarettes that fathers, but not mothers, smoked both daily and at home. Again, there was
no correlation between child urinary cotinine levels and parentally reported SHS levels, suggesting
that parents consciously or unconsciously did not acknowledge SHS exposure, or reported incomplete
information. Of the children involved in the study, 81.4% showed signs of SHS exposure, and urinary
cotinine levels were also high in the children of parents who claimed they never smoked in the home
with children nearby. The authors suggest that such high levels may be explained by a lack of parental
awareness, with parents not understanding that smoking at home, even when children are not present,
can still lead to SHS exposure.

3.2.3. Education and Mobile-Health Interventions

One RCT conducted in China (Changchun) [44] assessed whether an intervention that incorporated
traditional and mobile-phone based education could assist families in creating a smoke-free home
for infants. Non-smoking mothers of newborns and fathers received counselling at the same time,
which facilitated spousal interaction and support, and encouraged the mothers to be the change
agents. Mothers of the newborns in the intervention group reported reduced exposure to SHS at 12
months, suggesting that women have an important role to play in helping their spouses to change
their smoking behaviour, as outlined in Section 3.1.3. However, the study relied on self-reporting to
evaluate outcomes, which may be biased and inaccurate regarding SHS exposure levels in the home.
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3.2.4. Community-Based Interventions

In India, a community-based smoke-free homes initiative was developed, refined, and promoted
across the state of Kerala, with the aim of reducing SHS exposure among mothers and children at
home [33]. The initiative used a combination of healthcare worker household visits, and an educational
video with positive messages to support fathers’ abstinence from smoking in the home as a sign of
caring for women and children, and as a social value linked to the cultural value of male responsibility.
The video also included testimonials from community members who had successfully created a
smoke-free home as part of previous piloting of the initiative. At the baseline, across two pilot studies
conducted in different communities, between 70–80% of fathers regularly smoked in the home, despite
80% of mothers having asked their husbands not to. Six months post intervention between 34% and
59% of fathers who smoked self-reported no longer smoking in the home. These observations were not
validated by objective assessment of SHS levels.

3.2.5. Impact of Smoke-Free Public Places Legislation

Two related studies investigated the impact of introducing smoke-free legislation in public places
in Hong Kong on parental home-smoking behaviour [42,43]. In the first study, survey findings from
the pre-and post-legislation groups found that significantly more fathers never smoked at home
post-legislation (27% vs. 14%) and these differences remained significant after adjusting for the fathers’
educational level and age. The second study compared survey data with the assessment of SHS
exposure levels, finding again that fathers smoking in the home significantly decreased post-legislation.
Hair nicotine levels were lower in mothers and children post-legislation, and more mothers took
action to protect their children from SHS including taking their children away from smoking and
advising their husbands to quit. However, post-legislation, over 60% of the fathers reported that
they still smoked at home when their children were not there, suggesting that more specific and
effective smoke-free homes interventions are required in the future to assist fathers in changing their
home-smoking behaviour.

4. Discussion

In this synthesis, we described studies that report on the role that beliefs/knowledge, cultural and
perceived social norms, gender power relations and fatherhood play in fathers’ views on the creation
and maintenance of a smoke-free home. We also highlighted the findings of interventions that have
been developed to assist fathers to create a smoke-free home.

To date, whilst published systematic reviews and thematic syntheses of the smoke-free homes
literature have incorporated studies including fathers as participants [10,46,47], the focus in most
studies is on mothers’ experiences. Consequently, the barriers and facilitators that mothers face in
creating/maintaining a smoke-free home are well documented, with gender imbalances visible through
their lack of agency in effecting change in fathers’ smoking behaviours in the home [10]. A minority of
interventions have been shown to reduce children’s exposure to SHS and improve children’s health,
but the features that differentiate the effective interventions from those without clear evidence of
effectiveness remain unclear [46]. The quality of evidence has been suggested to range from low
to very low, and several suggestions have been made to address this in future interventions, for
example by including more participants, describing interventions in more detail [46] and ensuring
that objective outcomes are measured at baseline, at the end of the intervention, and at longer-term
follow-up [47]. None of these suggestions include addressing the current gender imbalance inherent in
smoke-free homes research, and yet increasing the involvement of fathers specifically could enhance
our understanding of which interventions work for whom, and why. This would likely assist in
improving our knowledge and understanding of the challenges that mothers and fathers face in
reducing children’s exposure to SHS in the home, which could in turn lead to the development of
interventions that more effectively engage all adult smoking household members.
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The synthesis only identified 13 papers published over the last 10 years (written in the English
language) that included findings on fathers’ roles in creating a smoke-free home, either through
qualitative studies exploring barriers and facilitators, or through the development of interventions
aiming to reduce children’s SHS exposure levels in the home. It is clear that cultural and gender norms
play a significant role in shaping fathers’ beliefs and knowledge regarding the health risks of SHS
exposure to children, and the importance associated with creating a smoke-free home. The extent to
which the interventions outlined take account of the barriers and facilitators identified in this review
varied. All but one of the intervention studies were conducted in Asian countries where smoking is
not the cultural norm for women, and children are largely exposed to SHS through the father. Mothers
may feel powerless to change their husband’s behaviour and fathers may not be willing to listen
to requests to keep their smoking outside, due to the social acceptability of male smoking and/or
authoritative attitudes. Most of the intervention studies conducted recognize this cultural context, and
some acknowledge that it may lead to mothers over-reporting changes in fathers’ smoking behaviour
in the home. Given these challenges, and in this cultural context, Nichter et al.’s [33] move away from
an individual household intervention to the promotion of a community-wide intervention, with the
end goal of changing smoking norms, shows promise. Their formative research also suggests that
not smoking in the home could be effectively promoted as an important cultural value linked to male
responsibility to protect the health of women and children, which fits with our finding that shifting
perceptions and responsibilities related to fatherhood, and the role of the male as ‘protector’ [37–39]
may facilitate fathers creating a smoke-free home. However, given the paucity of research conducted
on fathers’ roles in creating a smoke-free home, further research is required to verify the utility of
this approach.

A second approach that has shown initial promise is currently being trialled in Bangladesh
to evaluate the effectiveness of a community-based intervention to reduce SHS exposure at home,
primarily targeting men via mosques [48]. This cluster RCT is based on the findings of a pilot trial that
concluded that a smoke-free home intervention was acceptable to Muslim communities, and feasible
to deliver in mosques [49,50]. If found to be effective in changing smoking behaviour in the home,
this approach could be generalizable to other communities with similar male smoking norms where
faith-based settings (i.e., churches, mosques, synagogues) play an integral part in their lives [48].

Norms associated with male smoking differ significantly in Asian countries when compared to
norms in the US, the UK, and other areas of Europe, where gender differences in smoking rates are less
pronounced [51]. Little is known about the fathers’ roles and experiences of creating/maintaining a
smoke-free home in these areas of the world, where gender equality may be a collective aspiration, for
example, through the championing of initiatives such as shared parental leave. As most of the studies
included in this scoping review were conducted in countries where gender inequality often exists, we
acknowledge that approaches that are acceptable within these countries may not be generalizable to
countries with a greater emphasis on gender equality. Different approaches may be required in Western
European countries, for example, compared to Asian countries, to support fathers to effectively create
and maintain a smoke-free home.

We were unable to source published research that considered the implications of different
family/household compositions on creating a smoke-free home including fathers’ roles and experiences
of negotiating smoke-free homes with an ex-partner to protect children who spend their time living
between two parent’s homes. In addition, our searches found no studies that explored the role
that fathers might play as agents of change in households where mothers smoke and fathers are
non-smokers. A better understanding of fathers’ smoke-free home roles in different family compositions
and smoking profiles, and the cultural context that their smoking behaviour operates within, could
be considered as important to progress our understanding of the factors that lead to the creation and
effective maintenance of a smoke-free family home. Despite the call for gender-sensitive and gender
transformative approaches to tobacco control, these approaches have not been utilized in smoke-free
homes research, which may have perpetuated the mothers’ responsibility for health in the home in this
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context, doing little to shift gender norms. Most of the studies identified in this review have focused on
fathers’ individual roles and behaviours related to smoking in the home, without addressing some of
the structural-level factors that shape masculinities (i.e., poverty, migration, racism, gender inequality)
and give rise to smoking, and smoking in the home among fathers. The importance of structural
interventions has been emphasized in relation to conducting gender-transformative work with men [52]
because while men do have agency to make positive individual health changes, this agency sits in a
wider social, economic, and cultural context that both constrains and enables individual choices [52,53].
Targeting this wider structural context could lead to more successful and fuller engagement with
fathers in the future [52], which is key because effectively engaging fathers in the creation/maintenance
of a smoke-free home has the potential to benefit the entire family, and improve gender equity as well
as health.

Current smoke-free home intervention research involving fathers has been limited because of a
lack of objective measurement of SHS exposure. One study conducted in China suggested that social
desirability bias may affect some reporting of the prevalence of smoking in the home [34]. A study
conducted in Iran has suggested that culture could play a role in the degree of accurate disclosure
about smoking in the home [41]. A second Chinese study reported that even among participants (men
and women with and without children) with a complete smoke-free home policy, 33% were exposed
to SHS ‘in the past week’. Older relatives and visitors who smoke were reported as the key barrier
to creating a smoke-free home, reflecting the Chinese value system whereby elder generations and
visitors to the home are highly respected [54]. This finding builds on those of an earlier Chinese study
conducted in six counties that found that 42% of non-smokers would offer cigarettes to guests visiting
the home [55].

Introducing smoke-free public places legislation is associated with multiple child health
benefits [56] including reduced exposure to SHS via increased home-smoking restrictions [57]. Two
of the studies included in this scoping review suggest that the introduction of smoke-free legislation
in Hong Kong may have assisted in reducing paternal smoking in the home [42,43], although 60%
of the fathers involved in the Chan et al. [43] study reported that they still smoked at home when
their children were not present. The challenge of capturing this fluidity of home-smoking rules in
survey questions aiming to measure smoke-free home prevalence has been highlighted in previous
research [10], and the importance of exploring fluidity as well as including objective measures of SHS
exposure where practical, has been recommended in future intervention studies [10]. Consideration
should also be given to the importance of developing theory-based smoke-free home interventions, as
none of the studies described in this review paper had an explicit theoretical basis, and yet interventions
based on theory are likely to be more successful than those non-theory based [58].

A key strength of this study lies in our comprehensive approach to conducting the scoping review.
Triangulation was achieved by involving multiple authors in extraction, analysis, and interpretation of
the results. Limiting our included data to English language papers may have biased the findings, and
in scoping only published studies, it is possible that we missed other relevant research available as
‘grey’ literature. In addition, we screened potentially relevant papers by title and abstract only in the
initial stages of the review process, which may have resulted in some papers with relevant findings
documented in the full text of the paper being excluded, although our supplementary searches may
have mitigated this somewhat. We also acknowledge that widening our inclusion criteria to include
studies with expectant fathers may have revealed additional findings of relevance related to the specific
context of a ‘teachable moment’. However, this was a small-scale review and our inclusion/exclusion
criteria were agreed to on this basis. No quality appraisals were made of individual studies, as this
was a rapid scoping review that adopted an inclusive approach.

5. Conclusions

Fathers have a central role to play in the creation and maintenance of a smoke-free family home.
However, this scoping review highlights that very few published studies have (a) explored the barriers
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and facilitators associated with their role, or (b) developed and tested interventions designed to actively
involve and appeal to fathers. The findings of this scoping review suggest that attitudes/knowledge,
cultural and social norms, gender power relations. and shifting perceptions and responsibilities related
to fatherhood could impact on the fathers’ views of their role in relation to creating/maintaining a
smoke-free home, but additional research is required to support these suggestions, given the limitations
of the scoping review already discussed. There are too few published intervention study findings that
have focused on fathers’ roles in creating a smoke-free home to draw conclusions regarding effective
approaches. However, in some Asian cultures where smoking is considered a social norm for men
and not for women, a move away from individual household interventions to the promotion of a
community-based intervention approach shows initial promise. However, research is also required
in areas of the world where gender differences in smoking rates are less pronounced to begin to
understand the fathers’ roles, successes, and challenges in creating and maintaining a smoke-free home,
as effectively engaging fathers in the creation/maintenance of a smoke-free homes has the potential to
not only benefit the entire family, but also improve gender equity and health.
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Appendix A

Sample search strategy

Table A1. Web of Science Core Collection (SCI-EXPANDED Science Citation Index Expanded; SSCI
Social Sciences Citation Index; A&HCI Arts and Humanities Citation Index).

No. Search String 1

#1 TS = (smok * OR tobacco OR cigarette * OR indoor * OR passive OR “ETS” OR “SHS” OR secondhand OR
second-hand OR “second hand” OR antismoking OR “anti-smoking”)

#2 TS = (home$ OR “at-home” OR hous * OR accommodation$ OR “private” OR “privacy” OR resid * OR
cohabit * OR co-habit *)

#3 TS = (father * OR step-father * OR stepfather * OR paternal OR husband * OR “male partner” OR “male
partners” OR masculine *)

#4 #3 AND #2 AND #1
#5 #4 AND LANGUAGE: (English) AND Timespan = 2008–2019

1 TS searches the title, abstract, and keywords fields of a record; * represents any group of characters including no
character; $ represents zero or one character.

Additional sources

When we compared our resulting list of included studies against those of other literature
reviews on related topics (“The barriers and facilitators to smoking cessation experienced by women’s
partners during pregnancy and the post-partum period: a systematic review of qualitative research”
(Flemming et al. 2015 [29]) and “Gender, smoking and tobacco reduction and cessation: a scoping
review” (Bottorff et al. 2014 [19])), we were interested to see that the studies that passed our inclusion
criteria did not overlap much with the included studies. By examining the academic database indexing
for the studies included by Flemming et al. (2015) and Bottorff et al. (2014), we found that records for
these studies (usually titles, abstracts, and keywords) did not include terms for the ‘home’ concept
from our search strategy, and a few did not include terms for the ‘fathers’ concept from our strategy. As
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the studies, broadly speaking, included fathers as a population and investigated smoking behaviours,
we added the studies included in the two reviews to our pool of studies for further assessment. Many
of the studies were authored by one or both of two Canadian academics, therefore we also ran a search
for papers authored by Dr Joan Bottorff or Professor John Oliffe published since January 2008 that
mentioned smoking/tobacco (Web of Science Citation Indices search string run on 19 August 2019: AU
= (Bottorff OR Oliffe) AND TS = (smok * OR tobacco)). These additional sources added one study to
our final results (Oliffe et al. 2010 [39]).
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Abstract: Substance use among women is a major public health concern. This review article takes
a developmental-relational approach to examine processes through which early relational trauma
and violence in relationships may lead to substance use. We examine how early exposure to
violence in relationships can impact neurological development, specifically through interference
with physiological mechanisms (e.g., the hypothalamic-pituitary-adrenal axis), brain structure and
functioning (e.g., the hippocampus and prefrontal cortex), and neuropsychological development (e.g.,
executive functioning and emotion regulation) across the lifespan. Further, we discuss the impact
of exposure to violence on the development of relational capacity, including attachment, internal
working models, and subsequent interpersonal relationships across the lifespan, and how these
developmental pathways can lead to continued problematic substance use in women.

Keywords: interpersonal violence; domestic violence; substance use; intervention; women;
developmental-relational; gender-specific approach

1. Introduction

Substance use among women is a major public health concern. There is recognition of the
concurrent challenges associated with substance use and the barriers to reduce use for women (e.g.,
poverty, untreated mental health difficulties [1,2]). Another challenge is women’s experiences with
interpersonal violence. Interpersonal violence is commonly thought of as domestic violence or intimate
partner violence. Though both women and men experience violence in partner relationships, women
are more often victims of violence in relationships, experience more severe forms of violence, and are
more afraid of the harm that abusers cause than are men (e.g., [3]). Importantly, experiences with
violence in relationships often begin before women enter adulthood (e.g., via childhood maltreatment,
witnessing violence between parents) and continue throughout adolescence and into early adulthood.
It is for this reason that we use the term interpersonal violence (IPV), to highlight the developmental
and intergenerational nature of violence in relationships and that violence in relationships is not
exclusive to violence between partners. For many women, the struggle with substance use arises
from their experiences of trauma and violence in relationships across development. Though there are
many types of trauma for women, we will focus on interpersonal trauma, or trauma associated with
violence in relationships. In this review paper, we discuss developmental mechanisms—neurological
and relational—through which early and ongoing experiences with IPV can lead to substance use.

IJERPH 2019, 16, 4861; doi:10.3390/ijerph16234861 www.mdpi.com/journal/ijerph211
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Though these developmental mechanisms may exist for both women and men, this paper will focus on
what we know about these processes among women. That is, through clinical experience working
with women who have substance use issues and a review of literature on women’s substance use
and relationships, this paper will explore the ways in which substance use may be a mechanism
for coping with negative and traumatic relational experiences that many women have experienced
since childhood and across development. Further, given that women are more often victims of
interpersonal violence than are men [3], we focus on the pathways to substance use for women using a
developmental-relational approach, and describe the importance of gender-specific programming for
women who have experienced IPV and who use substances.

2. A Developmental-Relational Approach to Understand the Impact of IPV for Women

A developmental-relational approach is one in which the bidirectional associations between
development and relationships are emphasized as important processes in understanding behavior
and functioning. From a developmental perspective, we consider the individual and environmental
contributions to development, and focus on how the transactional nature of these contributions
changes and grows over time throughout childhood, adolescence, and adulthood [4]. From this
perspective, developmental experiences are seen as contributing to cascading trauma and violence in
relationships and future substance use, given their impact on neurological and relational mechanisms.
In working with substance using women and their children, we recognize that negative developmental
experiences must be attended to across the lifespan to promote optimal neurological and relational
development. From a relational perspective, we consider development—growth within the individual,
the environment, and within and across systems—as coming about through relationships with others [5,
6]. Thus, the developmental-relational approach places individuals’ behaviors (e.g., substance use)
within a larger context that includes an understanding of their history and ongoing development over
time, and a focus on how behavior is shaped through relationships within the broader systemic context.

This approach has been established through our research and clinical understanding of women
attending a community-based prevention and early intervention program in Canada called Breaking
the Cycle (BTC) [7,8]. Since 1995, Breaking the Cycle has provided comprehensive, integrated supports
for mothers who are struggling with substance use issues, and their young children aged 0-6 years.
Programming at BTC is directed towards women, their children, and the mother-child relationship.
Over the past 25 years, we have come to understand that the vast majority of women who struggle
with substance use issues in their adult lives have been traumatized in relationships since early
childhood and across development. The lifelong struggle with trauma in relationships is often part of
the experience faced by women with substance use issues. A developmental-relational approach can
be used to more fully understand this link, as follows. (1) Experiences of interpersonal violence can
be viewed as disruptions to normative developmental processes across the lifespan that can create
and perpetuate lifelong trauma; (2) Interpersonal violence can begin in early childhood, including
experiences of child maltreatment and neglect, and have enduring and compounding impacts, often
continuing into adolescence and adulthood [9]; (3) Experiences of trauma in relationships can also
involve witnessing violence between parents or caregivers, being manipulated by one caregiver
to abuse the other, experiencing the aftermath of violence against a caregiver, and suffering the
consequences of financial abuse, among others [10–12]; (4) Early traumatic experiences can also include
household dysfunction, including conflictual parental divorce or separation, parental incarceration, as
well as living with a parent experiencing mental health or substance use issues [13,14]. These adverse
childhood experiences (ACEs) are consistently shown to relate to poor mental and physical health
outcomes and wellbeing in adulthood [14–16]. All of these experiences are relational in nature, in
that they disrupt positive bonds between caregivers and children, they damage a child’s sense of
safety in relationships, and they disrupt the development of secure attachment between children and
their parents [17,18]. These disruptions can have long-term consequences across development and
into adulthood [19,20]. As such, it is essential to understand developmental experiences of trauma in
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relationships as pervading beyond early childhood, contributing to a cascade of trauma and violence
in relationships given their impact on adult life, including difficulties forming healthy relationships,
difficulties in parenting, ineffective coping strategies, and problematic substance use. It is also vital to
consider the potential underlying neurological and relational mechanisms that may contribute to these
cascading effects.

These links are evident in our work with women who struggle with substance use at BTC. Women’s
initiation of substance use, problematic substance use, use of substances to cope, and inability or
difficulty abstaining from substance use stem from the lifelong trauma of adverse relational experiences
and their impact on development. For instance, in a sample of 160 women who had substance use
issues and received services at BTC, the majority reported experiences of interpersonal violence in
childhood (see [21] for a full description of the sample and methodology). Specifically, 88% of women
reported a history of physical abuse, with almost half of those women (49%) reporting that the abuse
began when they were 10 years or younger (see Table 1). Eighty-nine percent of women reported a
history of emotional abuse, with over half of those women reporting that the abuse started before
adolescence (12 years or younger). Finally, 76% of women reported a history of sexual abuse, with
almost a quarter (22%) of those women reporting that the abuse began when they were five years old
or younger. Almost half (43%) of women had involvement with the child welfare system when they
were children.

Table 1. Percentage of Women Reporting Histories of Abuse Across Childhood.

Onset of Abuse
Physical

Abuse (%)
Emotional
Abuse (%)

Sexual
Abuse (%)

Percentage of women reporting histories of abuse (total) 88 89 76
Onset (among women who reported abuse)

“As long as I can remember” 5 10 0
Early childhood 9 7 22
Childhood 35 33 20
Late childhood 5 4 6
Early adolescence 6 6 13
Adolescence 15 24 12
Late adolescence 3 1 8
Adulthood 22 15 19

Early childhood = 0–5 years. Childhood = 6–10 years. Late childhood = 11–12 years. Early adolescence = 13–14
years. Adolescence = 15–16 years. Late adolescence = 17–18 years. Adulthood = 19 years or older.

The overwhelming majority of women at BTC have used or are currently using alcohol, and many
reported that their alcohol use began at very young ages: 19% of women reported first using alcohol
when they were 10 years old or younger (in the same sample of 160 women; [21]). Problematic alcohol
use also began early: 7% reported that problematic use began in childhood, and an additional 56%
reported that problematic use began in adolescence. Women also reported that they started to use
other substances at very young ages (12 or younger), with 24% of those who used reporting early
cannabis and 6% reporting early cocaine or crack cocaine use. Of the women who used, many reported
that their use of these substances became problematic in adolescence (prior to age 19): 77% cannabis,
74% nicotine, 66% hallucinogens, 64% amphetamines, 43% barbiturates, 39% cocaine, 38% heroin, and
27% crack cocaine. As girls and teenagers, these women began using substances as a means of coping
with the relational trauma that they were experiencing and/or had experienced. One BTC woman
talked about her history of physical abuse at the hands of her mother, who was also a substance user:

All of the things I witnessed at home really affected me in my early teenage years . . . and at that point
I became addicted myself. And so, even though I kind of had a realization that I was following in my
mom’s footsteps, I wasn’t really able to do anything about it, and my own cycle of addiction kind of
took over at that point. [22] (p. 98)

213



IJERPH 2019, 16, 4861

Another woman discussed how her early experiences of violence and trauma had lifelong
consequences on her patterns of thought and behavior.

It creates a lifetime of fear because you’ve spent a lifetime like that, walking on eggshells, not knowing
. . . just expected to duck the next blow . . . It’s something that’s been one of the hardest things in
my life to challenge and attempt to change, because it’s something that I’ve been formed like . . . I
have, you know, severe reactionary issues when it comes to safety, and conversely overreactive sense of
safety. [23] (p. 22)

Our research has also identified the developmental pathways leading to continued problematic
substance use. These pathways have been discussed as dynamic cascades or developmental cascades:
early risk factors increase exposure to more risk processes that develop across the lifespan [24–26].
From a developmental-relational perspective, we have begun to understand how early experiences
of interpersonal violence can cascade to impact and impede development across development and
into adulthood. Without healthy relationships, relationship capacity is delayed and relationship
perspectives are skewed (e.g., women learn to expect violence as a part of close relationships; see
Section 2). As one BTC woman reported:

There was all this violence in our house, and I thought that was normal, and I thought that’s what
I was supposed to be growing up. And I was receiving violence from whomever, and I just let that
happen . . . [27] (p. 15)

The continued impact of these relationship challenges is also evident in women’s ongoing
experiences of violence, with 14% of women reporting that their current partner relationships have
been abusive, and 13% of women reporting that their past partner relationships were violent (see [21]
for sample details). Other close relationships appear to be impacted as well, as many women reported
little to no contact with their families of origin (little to no contact with mothers, 31%; and fathers, 47%),
or reported difficult and/or abusive relationships with their mothers (25%) and fathers (9%). One BTC
woman talked about the effect of violence in her family:

[It] de-sensitized you a little bit . . . my parents were so abusive towards each other, and there was no
respect or love or affection, and there was always turmoil, turmoil, turmoil – we were moving, there
was fighting, there was police, there was violence – that I found out even as an adult, because that was
so normal for me, if my life was going along smoothly and calmly, it’s like unfamiliar so I create this
chaos, this craziness, because that feels more comfortable to me. [27] (p. 16)

Through the work conducted at BTC, it is also evident that an intervention focusing on supporting
healthy relationships can help to decrease women’s problematic use of substances. For instance, in a
comparison of BTC to a standard integrated treatment program that included a focus on addiction
treatment but did not focus explicitly on supporting and enhancing relationship capacity, it was found
that women attending BTC had improvements in relationship capacity, mental health symptoms, as
well as addiction severity [28]. Indeed, improvements in relationship capacity among women at BTC
further predicted decreases in addiction severity, even accounting for other improvements, including
social support, mental health, and abstinence self-efficacy. In another study, it was found that the
duration of service use at BTC was associated with improvements in women’s substance use (as well
as improvements in the parent-child relationship) [21]. Further, the earlier that woman began the
relationship-based intervention (i.e., during pregnancy as opposed to postnatally), the more positive
the outcomes. These studies provide further support for the critical link between relationship capacity
and substance use issues, as evidenced by improvements based on attending a relationship-based and
trauma-informed intervention program.

It should be noted that there are many co-occurring factors that compound the life challenges of
women with substance use issues; these factors include poverty, low educational attainment, unstable
housing, criminal involvement, and mental health difficulties (often untreated). Women at BTC
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reported high levels of depression and anxiety and a lack of social support from both family and
friends [7]. These factors, as well as a host of other factors, are implicated in the complex interplay of,
and challenges associated with, problematic substance use for women, particularly in the context of
parenting. Though we won’t address these factors in detail here, they are often present and play a
critical role in women’s continued substance use. Thus, we acknowledge the impact of these additional
factors, but focus on using a developmental-relational approach to elucidate the role of prior trauma and
experiences of relational violence across the lifespan in our understanding of women’s substance use.

3. Origins of Substance Use in Women Exposed to IPV

Research offers converging evidence that exposure to IPV in childhood and across development
contributes to future substance use issues. Robust effects are found specifically for females within the
literature, with substance use issues persisting into middle adulthood for only female (and not male)
victims of childhood maltreatment [29–32] and physical abuse [33]. Although there are a few studies
on the mechanisms of the intergenerational pathway from IPV in childhood to subsequent substance
use issues, several processes have been proposed. The disruptive effects of early experiences of IPV on
psychosocial functioning, the stress response system, and the limbic system may lead to heightened
risk-taking behaviors, such as the use of substances [34,35]. Substance use may also serve as an external
mechanism to cope with, or escape from, the negative effects of trauma across development [36]. Several
studies have indicated that maltreatment may result in greater risk for the development of internalizing
symptoms in females than in males (e.g., [37–40]). This differential risk could account, in part, for the
higher incidence of internalizing problems in females relative to males (e.g., [41,42]). Therefore, as an
external coping mechanism, substance use is thought to be particularly notable in women given that
they may be more prone than men to internalizing symptoms due to early experiences of IPV, which
can elicit self-destructive behaviors (i.e., substance use) [43]. Because substance use does not directly
address the negative effects of trauma, the need for substances may persist or increase over time, thus
heightening the risk for substance use issues and dependence [30]. Given that women exposed to
early IPV are also more likely to have low self-esteem or low perceived self-efficacy, substance use
issues have been proposed as a means through which they enhance their self-esteem [30]. Chronic
substance use may also arise from these women’s low perceived self-efficacy in regards to maintaining
abstinence [36]. In addition, substance use may be a means through which women are able to reduce
feelings of isolation and loneliness, gain control over negative experiences, or engage in self-destructive
behavior [43]. Externalizing behaviors, antisocial behaviors, and abuse-related posttraumatic stress
disorder (PTSD) may mediate the relation between early experiences of IPV and future substance
use issues [30]. In the following sections, we discuss the mechanisms that appear most significant in
leading women to substance use within a developmental-relational perspective.

3.1. IPV and Neurological Development

Exposure to IPV can negatively impact neurological development, affecting physiological
mechanisms, brain structure and functioning, as well as overall neuropsychological development.
Although neurological development is most vulnerable to the effects of IPV during early childhood,
these detrimental effects persist across the lifespan. Impairments in neurological development impact
other developmental domains, including physical, cognitive, and social-emotional development. The
literature highlighted in this section predominately captures studies on male and female victims of
childhood maltreatment; however, some studies are specific to females with histories of childhood
maltreatment or intimate partner violence (e.g., [44,45]).

3.1.1. Physiological Mechanisms

Exposure to IPV can interfere with the sympathetic nervous system and the
hypothalamic-pituitary-adrenal (HPA) axis. Exposure to IPV can induce chronic psychological stress
that results in repeated activation of the HPA axis and subsequent HPA axis dysfunction [44,46,47].
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Children exposed to IPV often have elevated baseline cortisol (stress hormone) levels, as well as a faster
increase and slower decline of cortisol following stress exposures [48]. At chronically elevated levels,
cortisol can have neurotoxic effects on “nonessential” brain regions during the stress response [44].
Neurotoxic effects have subsequent consequences on brain structure and functioning [49], which
can persist into adulthood [44,46]. Chronic cortisol elevation also leads to increased arousal, anxiety,
aggression, hypervigilance, sympathetic nervous system stimulation, depression, and PTSD [50].

3.1.2. Brain Structure and Functioning

Many areas of the brain undergo neurobiological changes upon exposure to chronic stress via
IPV across development. Research has identified the effects of IPV on brain structure and functioning
in the midbrain, sensory cortices and fiber tracts, corpus callosum, and dopaminergic reward circuit
(e.g., [51]). There is also a substantial body of research on the structural and functional effects of IPV
on the stress response system through the HPA axis, which is expanded upon below.

The plasticity of the fetal, infant, and early childhood brain creates a heightened sensitivity to
chemical influences of chronic stress exposure [52]. Many glucocorticoid receptors exist within the
amygdala, hippocampus, and prefrontal cortex (PFC), which are part of a network of connected regions
involved in the stress response. Exposure to early stressful experiences alters the size and neuronal
architecture of these regions, contributing to functional differences in learning, memory, and executive
functioning [46,53]. Chronic exposure to stress is associated with overactivity in the amygdala and
orbitofrontal cortex, as well as the loss of neurons and neuronal connections in the hippocampus and
medial PFC [53]. Functionally, these structural changes result in more fear and anxiety due to the
hyperactivation of the amygdala, alongside lower higher-order PFC control [54].

The hippocampus is involved in the HPA axis and modulates cortisol levels; however, chronic
stress diminishes this capacity due to hippocampal volume loss, which is linked to memory and
mood-related impairments [53,54]. Chronic stress exposure can lead to impairments in memory
encoding and contextual learning, which are vital for discriminating conditions of danger from
safety [44,53]. Decreased neuronal volume in the PFC impairs executive and cognitive functioning;
the loss of neuronal connections between the hippocampus and the PFC hinders the PFC’s regulation
of heightened cortisol levels and the regulation of autonomic balance between sympathetic and
parasympathetic nervous system responses [46,53]. Chronic stress also induces architectural and
connection changes within and between the hippocampus, PFC, and amygdala, potentially contributing
to variability in stress-responsiveness [55]. These structural changes can functionally heighten reactivity
to mild levels of stress and impair coping abilities during future stress both in childhood and across
the lifespan (e.g., [52]).

3.1.3. Neuropsychological Development

Although research has only begun to address the structural and related functional impairments
in brain development due to exposure to IPV, there is a substantial body of research on the
resulting neuropsychological impairments in executive functioning and emotion regulation. Executive
functioning enables flexible, context-appropriate, goal-oriented emotional and behavioral responses
and is largely localized in the PFC [56]. Exposure to IPV during childhood is associated with the
development of impairments in executive functioning processes, which, in turn, are associated with
increased risk for PTSD and depression [46]. Deficits in executive functioning due to trauma in
relationships may accumulate across development, persisting through adolescence and into adulthood;
more pronounced deficits have been found with an earlier onset of trauma (e.g., [57]). Deficits
in executive functioning pose heightened risk for future substance use issues; therefore, executive
functioning deficits may represent a mechanism in the intergenerational pathway between IPV and
substance use [58].

Differences in the structure, function, and connectivity of prefrontal regions underlying executive
functioning processes are also associated with impairments in emotion regulation in adults with
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PTSD due to IPV [45,59]. Emotion regulation involves strategies to manage cognitive, behavioral, and
physiological responses to emotions [46] and is largely localized to the anterior cingulate cortex within
the PFC [44]. Children exposed to IPV often have persisting deficits in emotion regulation, including
attentional biases to negative or threatening stimuli, trouble recognizing emotions, and difficulty
effectively modulating or reappraising distress [46]. Problems with emotion regulation are also
correlated with lower levels of social competence, difficulties with peer relationships, aggressiveness,
and disruptive behaviors that can impact functioning into adulthood [47]. Additionally, emotion
dysregulation contributes to mental health problems, including PTSD and depression [60]. Children
exposed to IPV may struggle with emotional awareness, understanding, and regulation because such
capacities are developed, in part, through interactions with supportive caregivers and adults (e.g., [61]).
Children who experience IPV often receive less positive modeling of emotional labeling, expression,
and regulation behaviors, which leads to deficits in appropriate emotion regulation capacities [46].
Exposure to childhood IPV is linked to emotion regulation deficits across the lifespan; however,
emotion regulation is most impacted by chronic trauma in early development [46]. Given that deficits
in emotion regulation pose heightened risk for future substance use issues, emotion dysregulation may
represent a critical mechanism in the pathway between IPV and substance use [62,63].

3.2. IPV and the Development of Relational Capacity

Exposure to IPV can negatively impact the development of relational capacity across various
levels, affecting attachment, internal working models, and subsequent interpersonal relationships.
The impact of IPV on the development of relational capacity contributes to future substance use
issues. In fact, the link between difficulties in relationships and substance use may be particularly
strong for women. Relationships are important to women, and women who use substances may have
less social support and are more likely than men to have important people in their lives who also
struggle with substance use issues (e.g., families of origin, partners) [64–67]. Further, male partners
with substance use issues may be resistant to and unsupportive of their female partners’ attempts
to access treatment [68]; women may, therefore, be hesitant and fear damaging these relationships
by engaging in substance use treatment. Thus, women’s initiation and continuation of substance
use (including relapse) may often occur in the context of relationships, or as a result of challenges
in relationships. We will describe the pathways through which early and enduring experiences of
violence in relationships can affect ongoing relationship challenges into adulthood, which in turn can
impact women’s substance use.

3.2.1. Attachment

Attachment theory postulates that children are predisposed to seek and sustain relationships that
satisfy their intrinsic need for security [69]. The failure to develop secure attachment reverberates
across the lifespan in the form of difficulties with relationships, self-esteem, and the regulation of
emotions and impulses [70]. Predictable, sensitive, and responsive caregiving during times of stress is
crucial for healthy child development [47]; however, for children exposed to IPV, chronic stress often
occurs within the context of the caregiving relationship. Research has consistently demonstrated that
maltreated children have higher rates of insecure attachment, namely disorganized attachment, relative
to non-maltreated children, even when compared to other high-risk children (e.g., [71]). Similarly,
maltreated children have been consistently found to be at heightened risk for future substance use
issues [72–74], with effects persisting into middle adulthood for females only [29–32]. Children
classified as having disorganized attachment often vacillate between avoidant and anxious parent-child
behaviors due to conflicting and unpredictable caregiver responses; these children often have poor
outcomes across many domains, including lower academic achievement and self-esteem, poor peer
interactions, atypical classroom behaviors, cognitive immaturity, and externalizing behavioral concerns
(e.g., [70]). Disorganized attachment is further associated with poor mental health outcomes in
adulthood, including borderline personality disorder and dissociative identity disorder [75]. Although
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much research has indicated the relationship between maltreatment and future substance use issues, a
growing body of literature has begun to address attachment as a key mechanism in this relationship [74].
Attachment insecurity with caregivers poses a heightened risk for future substance use issues in
adolescence and adulthood [76–80]. There is also strong evidence for the temporal precedent of
attachment issues, with insecure attachment predating the onset or increased use of substances across
time [81].

3.2.2. Internal Working Models

The characteristic patterns of caregivers’ responses to children’s expression of attachment behavior
accumulate over time [82]. These patterns are organized into schematic cognitive representations of
the parent-child relationship, theorized as internal working models of attachment [69,83]. Children use
their internal working models of attachment to perceive and appraise attachment-related information
and to plan future action [83]. Based on the internal working model of attachment, children develop
expectations about the self and others: the self as worthy or unworthy of care and protection and
others as available or unavailable to provide care and protection when needed [69]. Children exposed
to IPV develop negative models of themselves as unworthy of care and protection, and models of their
caregivers as rejecting and unreliable [71]. Although internal working models of attachment develop
across the lifespan alongside changes in cognitive capacity and attachment relationships, the models
show great stability throughout life [84].

Children who experience IPV early in life may transfer their negative internal working models of
attachment to future relationships, thus expecting the same abuse in adult relationships and viewing
such abuse as normative [85,86]. Therefore, according to attachment theories, IPV in early caregiving
relationships initiates a developmental cascade in which insecure attachments continue to occur
across the lifespan, due to existing insecure internal working models [87]. In addition to impacting
attachment in future relationships, internal working models contribute to one’s ability to regulate
emotions autonomously in the absence of an attachment figure [77]. As discussed above, deficits
in emotion regulation contribute to future substance use issues, thus representing a mechanism in
the pathway between IPV and substance use given the impact on attachment and internal working
models [62,63]. Furthermore, IPV and insecure attachment are more common in children whose
parents also experienced IPV and insecure attachment [88]. Therefore, there is intergenerational
transmission of both attachment styles and IPV (e.g., [89–91]). Attachment styles and the development
of internal working models have a putative mediating role in the intergenerational transmission of
IPV and subsequent substance use issues, given that IPV becomes a frame through which people
come to understand relationships, and substance use becomes a means through which people regulate
emotions in the absence of secure attachment and positive internal working models [76,77,87]. This
may be particularly problematic for women, given the importance women place on relationships and
the lack of social support that substance using women often face (in comparison to men) [64,65].

3.3. A Model of IPV and Substance Use Across the Lifespan

Overall, early and enduring experiences of IPV negatively impact neurological development,
namely physiological mechanisms, brain structure and functioning, as well as neuropsychological
development (i.e., executive functioning and emotion regulation). Experiences of IPV across
development are traumatic and disrupt the development of relational capacity, specifically attachment
and internal working models that affect relationships characterized by IPV across the lifespan [71].
IPV negatively impacts executive functioning [46] and emotion regulation [44,46,47], which are also
impaired through substance use issues [92]. There is a strong relationship between childhood IPV
and future substance use issues [30], thus compounding the negative effects that both factors have on
executive functioning and emotion regulation. These neuropsychological deficits interact to divert
development onto a pathway toward unhealthy relationships. At the same time, these deficits elicit
substance use as a necessary means of coping (see Figure 1 for an illustrative model).
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Figure 1. A model of interpersonal violence (IPV) and substance use (SU) across the lifespan,
highlighting the bidirectional effects of IPV on neurological and relational development.

4. Conclusions

In this review paper, we have outlined how a developmental-relational approach helps us
understand the link between women’s experiences of violence in relationships across development
and later substance use issues. Potential mechanisms that underly this pathway include impairments
to neurological development, namely physiological mechanisms, brain structure and functioning,
and neuropsychological development (i.e., executive functioning and emotion regulation), as well as
impairment to the development of relational capacity (i.e., attachment and internal working models).
Though there is a paucity of research specifically examining differences in these links between women
and men (particularly regarding the neurological effects of childhood maltreatment), there is some
evidence that early experiences of IPV may be particularly problematic for women and may lead to
enduring substance use into adulthood. For instance, women may internalize trauma and turn to
substances as a coping mechanism more so than men [43], and women’s initiation and continuation
of substance use seems to occur often in the context of relationships [66,67], which are negatively
impacted by early experiences of IPV.

Through this review, we have highlighted that IPV is a lifelong disrupting force on women’s
neurological development and capacity for relationships, which can lead women to use substances,
as well as to further developmental and relational impairments. These factors can perpetuate the
pathway of IPV across the lifespan, while reinforcing substance use as a necessary means of coping.
A developmental-relational approach to understanding substance use, therefore, has important
implications for clinical practice. In a recent review, we outlined specific strategies that can be used
to promote women’s self-regulation and executive functions (e.g., supporting time management
through reminder phone calls and predictable appointments), and promoting safety and capacity
in relationships (e.g., staff training in trauma-informed practice) [93]. Attention should also be paid
to strategies that may be uniquely important for women (e.g., including a buzzer entry system; not
allowing male partners in the center) and mothers (e.g., providing child-minding and child development
programming in the same program location). As such, by using a developmental-relational approach
to understand women’s pathways to substance use, we can begin to engage in a process of reparation
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and reintegration for women whose neurological development, sense of self, and capacity to form
relationships has been significantly impacted by experiences of violence in relationships.
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Abstract: From a developmental–relational framework, substance use in women can be understood
as relating to early experiences of violence in relationships and across development. This article uses a
developmental-relational approach to outline specific strategies that can be used by service providers
and to guide interventions for women with substance use issues. By reviewing research and clinical
work with women attending a community-based prevention and early intervention program, we
describe how specific components of programming can target the developmental and intergenerational
pathway between experiences of violence in relationships and substance use. We include the voices
of women who attended the program to support the strategies discussed. Specifically, these strategies
address the impact of interpersonal violence on substance use by promoting the process of repair
and reintegration for women whose neurological development, sense of self, and capacity to form
relationships have been significantly impacted by experiences of violence in relationships.

Keywords: interpersonal violence; domestic violence; substance use; intervention; women;
developmental–relational; gender-specific approach

1. Introduction

Many women who struggle with substance use have had a history of violent and traumatic
experiences in relationships, often beginning in childhood [1]. These early experiences of interpersonal
violence can negatively impact both neuropsychological development (e.g., executive functioning
and emotion regulation) and the development of relational capacity (e.g., attachment and internal
working models) [2]. Some refer to interpersonal violence (IPV) as domestic violence, family violence,
or intimate partner violence; we use the term IPV to highlight the intergenerational nature of violence
in relationships and that violence in relationships is often not exclusive to violence between partners. A
developmental-relational approach is one in which the bidirectional associations between development
and relationships are emphasized as important processes in understanding behaviour and functioning.
A developmental perspective emphasizes the transactional links between the individual and the
environment, and the effect of each on the other over time [3]. From a relational perspective, we
consider that people, institutions, and systems grow through relationships with others [4,5]. This
perspective helps us understand the link between women’s experiences of violence in relationships
across development and their later substance use issues. That is, through a developmental–relational
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approach, individuals’ behaviour (e.g., substance use) can be understood within a context that
includes their history and development, with a particular focus on how behaviour is shaped through
relationships. To be effective in supporting women to make changes and achieve their addiction
recovery goals, interventions need to address the impact of disruptions to women’s development of
self-regulation, executive functions, and relationship capacity as a result of their lifelong experiences
with IPV [2]. Interventions need to be direct, purposeful, gender-specific, and trauma-informed, as
well as grounded in attachment, developmental, and relational theory. With these theoretical and
treatment foundations, it is possible to promote repair and reintegration for women whose neurological
development, sense of self, and capacity to form healthy relationships have been significantly impacted
by IPV.

Over the past 25 years, our research and clinical work with women attending a community-based
prevention and early intervention program in Canada called Breaking the Cycle (BTC) have illuminated
several specific strategies necessary to address the impact of IPV. Since 1995, BTC has provided
comprehensive, integrated supports for mothers who are struggling with substance use issues, and
their young children aged 0 to 6 years [6,7]. Programming at BTC is directed towards women, their
children, and the mother–child relationship. BTC was developed through extensive community
consultations that included street-based, community-based, and institutionally-based service providers
who worked with women with substance use issues and substance-exposed children [8]. Interviews
with members of the potential service population were also conducted. These consultations formed
the basis of BTC’s design and philosophy. BTC operates under formal partnership with nine agencies
that include services relating to addiction treatment, health, and child development and protection.
The development of BTC has been an evolving and emergent process, and research and program
evaluation have been built into BTC since its inception. Through evaluation and listening to the voices
of the women and children served by BTC, the program has expanded its range of services as well as
its methods of service delivery.

Research has identified components of intervention programming and the therapeutic relationship
that women with substance use issues find supportive [9]. There is research pointing to how therapeutic
relationships promote emotion regulation and executive functioning [10]. With research as an integral
component of BTC, we have confirmed the efficacy of gender-specific interventions based on a
developmental-relational approach for women with a history of IPV and substance use. We have
demonstrated successful engagement of, and enduring service relationships with, this marginalized
population of women [11,12] to achieve outcomes related to substance use recovery, mental health
functioning, and relationship capacity [13]. The following section describes some key intervention
strategies used at BTC to (1) promote self-regulation and executive functions and (2) promote safety
and capacity in relationships. Focus groups and interviews are regularly conducted with women at
BTC for program evaluation and research purposes. The quotes that follow are drawn from previous
BTC program evaluations [6,8] and other interviews completed for research and program evaluation,
as indicated. These quotes are provided to highlight the voices and perspectives of the women who
attend BTC. All women provided consent for their words to be used in publication.

2. Promoting Self-Regulation and Executive Functions

IPV and early experiences of trauma and violence in relationships can have a profound impact
on the development of self-regulation and executive functioning strategies [14,15]. Deficits in
executive functions also pose a heightened risk for future substance use issues [16]. As such, from a
developmental-relational perspective, promoting self-regulation and executive functions is an essential
part of programming at BTC, particularly given that women who use substances as a result of lifelong
experiences with IPV struggle to regulate their behaviour and emotions, which ultimately impacts
their psychosocial functioning. To do this, programming at BTC focuses on: (1) supporting time
management, (2) monitoring the organization and ambiance of the program space, (3) encouraging
regulated interactions, and (4) paying attention to readiness and internal processes.
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2.1. Supporting Time Management

I like that she’ll meet me, just because it motivates you . . . For myself, being an addict, sometimes
you need somebody to come to you, and help you . . . sometimes you’ll make appointments and cancel.
And I’m fresh into recovery, and can’t wait to meet her there, it’s like she’s going to be there, she’s
going to be there, which is really helpful because it’s motivating. [6] (p. 53)

When a woman makes the decision (whether assisted or unassisted) to call and access services for
her substance use, it can be frustrating, disempowering, and demotivating to encounter an answering
service or to be told that no one is available to meet with her for a number of weeks or months. During
open hours at BTC, the telephone is always answered by a staffmember and as soon as basic referral
information is gathered, an initial appointment is scheduled within two weeks (two business days for
pregnant women). Beginning with that first appointment, approaches and strategies are introduced
to support women to be successful in accessing BTC services. For example, women with impaired
executive functioning may struggle with organization and time management. Staff use appointment
cards and/or provide women with calendars as tools to remind them of their next appointment. In
scheduling appointments, BTC staff support women to consider a date and time that will work for
them in the context of other priorities in their lives, which may include appointments with mandated
services (e.g., probation or parole appointments, child welfare appointments), medical and mental
health services, access visits with children, as well as child care/school drop-off and pick-up for children.
In the early engagement phase of service, women are assured that their appointment time is reserved
for them on a weekly basis and, even if they forget or are unable to attend, that appointment slot will
be held for them in the following week.

Throughout the entire time that a woman accesses service at BTC, there is predictability, not only
with her own appointments, but also in the overall structure in which programming is delivered.
Women are provided with reminder telephone calls about upcoming individual and group meetings
as a means of supporting their time management, as well as helping them to recognize that staff
are thinking about them and anticipating their presence at the centre. There is consistency and
predictability in program scheduling. Groups are offered at the same day and time each week, year
after year, and are wrapped around food services (daily breakfast and lunch); group interventions
complement times when individual appointment sessions are offered and co-occur with child-minding
hours. This service structure supports women to anticipate programming at BTC, to schedule their
own time accordingly, and ultimately to increase the probability of them attending and achieving
service plan goals.

2.2. Monitoring the Organization and Ambiance of the Program Space

The whole package . . . (The Parent-Infant Therapist) still comes to our home on a bi-weekly basis, we
have (the paediatrician/toxicologist) for any medical problems, we have (the public health nurse) for
any questions on how to breastfeed . . . You don’t have to go to different locations all over the place,
it’s all under one roof, so a lot of the information you can access here. And knowing that (the child
development counsellors) are always there. Because you don’t have anyone else. [6] (p. 84)

The organization of the physical space at BTC has been carefully and deliberately planned. The
integrated, single-access program is located in a downtown Toronto neighborhood which is accessible
by public transportation. It is close to other services that BTC women access regularly, including
withdrawal management and treatment services, community hospitals where there are physicians with
expertise in addictions medicine, community housing and shelters, supplemental food programming,
services for Indigenous peoples, and community healthcare.

BTC itself offers a wide range of programming so women can access many of the services that they
need in one location. These services are offered at times that complement each other so that women do
not have to participate in only one of two services that they need. Programming includes individual
counselling and group interventions (e.g., addictions, mental health, interpersonal relationship, and
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trauma), intensive case management, daily breakfast and lunch, food and clothing donations, tokens
for public transportation, prenatal street outreach, probation and parole appointments, parenting
and early intervention programs for children ages 0 to 6 years, including weekly home visitation
and child-minding.

The centre itself has a calm and home-like ambiance, which is often a contrast to the institutional
settings where the women have accessed services previously. The main area of the centre is a spacious
kitchen and living room where women are able to relax and attend to their own and their children’s
needs. The sizable playroom enables women to participate in mother–child group programming
and play with their children. It has natural lighting and a large internal window so women can
observe their children. The centre has been designed to be comfortable and inviting, without being
overstimulating for women (and children) who require support with self-regulation and executive
functioning. Staff engage with the women and their children through friendly conversations in the
main area of the centre. At the same time, BTC staff are conscientious about confidentiality and hold
private counselling discussions in appropriate private spaces. BTC staff gently redirect conversation,
when required, which models and promotes women’s self-regulation and boundary setting. BTC staff
guide the women in a humble, relational, and positive way, without ever being punitive or shaming.

A significant component of supporting women with histories of IPV to develop a sense of trust
in relationships is to provide safe and welcoming environments for them and for their children. At
BTC, particular focus is given to ensuring that the environment feels safe to everyone who is in the
centre. Programs are structured and drop-in services are not available; BTC staff know everyone who
uses the space. Women who access programming at BTC know that staff are aware of and are familiar
with everyone in the space. There is a buzzer-entry system to gain access to the suite which helps us
monitor the flow of people into the centre. There is a receptionist who greets anyone who enters the
centre. Although BTC follows a harm reduction model, women are not permitted to be actively using
substances on-site or to be impaired as a result of substance use. Male partners are not allowed to
wait inside the centre for women while they access programming. These safety guidelines around
safety were developed based on feedback received directly from women during the early stages of the
program. Women were pleased to be asked their opinions about how the program could help them to
feel safe. Over the years, women continue to comment and agree that these features are integral to
their feelings of safety, trust, and confidence in working towards their intervention goals.

Finally, BTC programming is directed towards women who are mothers; therefore, the physical
environment is designed for the children, aged 0 to 6 years, who are in the centre and accessing services.
Although it is beyond the scope of this paper to describe how parenting and early intervention services
are integrated into treatment for each family, supporting women in their maternal role, while also
recognizing and treating them as women, is an important contributor to the success of the program.
As women experience modeling and scaffolding to repair, reintegrate, and promote their neurological
development, sense of self, and relationship capacity, they become aware of and are able to provide
teachings around these factors with their young children. In this way, the intergenerational cycles of
IPV and substance use, which have pervaded their own lives, are broken.

2.3. Encouraging Regulated Interactions

The flexibility of this group is that we all get to learn things but also, there are times when women
come in here and they’re up to here, ready to cry, and if it’s another group, there’s no way everyone
would stop for them, they wouldn’t just stop for that one person, they would keep going. But here you
can stop, just for that one person...each person is understanding. Like that’s the whole thing about
being an addict and understanding that, not just as pregnant women but as addicts you need to come
in here and express yourself when you need to. [6] (p. 54)

Self-regulation is promoted as women interact with other clients and with staff at the centre.
During the orientation process, women meet with a counsellor who describes the environment of safety
and respect at BTC, including the expectations about how everyone in the program is to be treated.
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For instance, women are asked not to refer to themselves, or others, by “street” names; bullying and
gossiping are not tolerated. There are visual reminders in the form of inconspicuous but well-placed
signs which remind women to respect the confidentiality of others.

At BTC, staff are conscious of and careful to model regulated interactions with women, other staff
members, and external community service providers. Women have frequently commented on how
they experience warm and caring relationships with their counsellors, which are different than those
they have experienced before, even with family and friends. At the same time, women are given a clear
understanding that these are professional and not personal relationships. Women at BTC typically
have many other service relationships to maintain, including those with mandated sectors. Having
the ability to draw upon the style of regulated behaviour that they observe, as well as the support
of their counsellors, is an important part of managing difficult relationships, specifically when those
interactions trigger traumatic feelings from their past. Eventually, with support and practice, women
are able to navigate personal and professional relationships outside of BTC in a healthy manner that
promotes the achievement of their goals. The following quote was obtained from an interview with
a BTC client for the purposes of program evaluation in 2014. Informed consent was provided by
the client:

I try to get everybody on the same page. Like here, I learned that from here. Everybody knows. The
workers here have their meetings on Friday and it’s a team . . . everybody is a team. So I got used to
that. Everybody’s on the same page. I like the daycare to be on the same page as the school. I like the
resource centre to be on the same page as everybody . . . children’s aid . . . everybody has to be on the
same page for the kids.

At BTC, case conferences are often held with a woman and representatives from all of the agencies
that provide services to her family. These services may include her parole officer and/or her child
protection worker. Typically, the first time a case conference is held, the woman is understandably
nervous and hesitant to share her opinions or to speak during the meeting. Through the support
and example of her BTC counsellor, the woman is able to see the benefit of describing, not only her
challenges, but also her own personal goals and successes with all service providers. Over the course
of a few meetings, she may be able to see the benefit of a shared view of her family situation and
eventually become comfortable enough to chair the meeting herself.

2.4. Attention to Readiness and Internal Processes

They didn’t force anything upon you like “Okay you have to go to twelve step meetings, or you have
to go to (detox), or you have to look at it this way”. They give you, here’s your five options, check
every one out if you want, or you can choose which one, which path you want to go, but everyone’s
an individual and everyone’s different, and one way may work for me that doesn’t work for (another
client) . . . Everybody’s an individual, it’s not like “Here’s how you’ve got to do it, and everyone’s got
to do it this way, and if you don’t do it this way you’re going to fail . . . ” or they didn’t ever put it
that way. It was always, “Here’s your options, and try which ways you would like to do it in”, not
someone telling you “You have to do this”. [6] (p. 84)

At BTC, the Transtheoretical Model of the Stages of Change [17] is used to support women to
consider change, not only in regard to their substance use, but also in other areas where they have
developed goals, including interpersonal relationships, education or vocational aspirations, parenting
and/or their children’s development and well-being. The model recognizes that women require
different types and levels of support based on their readiness to work towards their goals of making
change. Programs and services at BTC are mapped onto the stages of change (precontemplation,
contemplation, preparation, action, maintenance, and relapse) that women are demonstrating in
different areas. For example, when women enter the program, they are typically very early in their
consideration of making change in their substance use. Even if they are no longer regularly using
their identified primary substance, there may be other substances that they are using in a problematic
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manner. The Relapse Prevention Group is recommended for women who are in the precontemplation or
contemplation stage of change with their substance use. Women who are closer to the action stage
often participate in the Connections group, which is a program developed at BTC to address IPV and its
connection to substance use and parenting [18], and women in the maintenance stage can participate in
the Recovery group. Understanding and assessing women’s readiness for change is critical in engaging
women in the process of change.

Counsellors at BTC use diverse strategies to support women in developing their capacity to
regulate and meet their intervention goals. Self-regulation is supported through attention to and
identification of feelings and internal states. Counsellors support women to identify, name, and reflect
on internal emotional states, which may be their first experience in being helped to understand and
cope with feelings. Noticing and reinforcing when a woman is able to regulate in challenging situations
is as important as providing strategies when she is having difficulty. Grounding and mindfulness
strategies are also used to support regulation and recovery. Milligan and colleagues [10] have outlined
a similar range of treatment strategies for substance using women, including helping women to develop
action-oriented recovery goals, supporting the navigation of community resources and systems, as
well as understanding and orienting supports to a woman’s own learning style.

3. Promoting Safety and Capacity in Relationships

Not only can early exposure to IPV negatively impact the development of self-regulation, but IPV
also affects the development of relational capacity. From a developmental-relational perspective, early
experiences of violence in relationships can disrupt the positive bonds between children and their
caregivers, and damage children’s sense of safety in relationships [19,20]. These relational disruptions
can have long-term consequences, including developmental cascades that impact adults’ difficulties
forming healthy relationships, difficulties in parenting, ineffective coping strategies, and problematic
substance use. As such, forming trust with women who have a history of IPV in order to promote
safety and enhance ongoing relationship capacity requires systemic and relational considerations in
service provision, as well as attention to an open and welcoming therapeutic environment. In this
section, we will discuss two specific ways in which safety and relationship capacity are supported at
BTC: (1) engagement and building trust in relationships, and (2) maintaining relationships.

3.1. Engagement: Building Trust in Relationships

There is obvious communication between all the workers here . . . a real open, honest, communication,
so you know I can talk to anyone of the women here and feel that same sort of support and you know
that if it’s necessary they’ll probably pass on that information to someone else so everyone’s on the
same page as to where I’m at. [6] (p. 86)

At BTC, the formation of that trust begins in the very first appointments with the intake counsellor.
Women are welcomed into the centre and given a tour that includes access to food and transportation
costs, components which have become important for early engagement. Ensuring informed consent is
a foundational part of the relationship development. There is transparency around service partnerships
and practices, the voluntary nature of the program, the role of research at BTC, expectations that
women should have around privacy and confidentiality, as well as the limitations of our services. At
the beginning of the therapeutic relationship, having open and honest discussions with women creates
a foundation of trust and provides an opportunity for repair in relationships when challenges arise.

Other systemic considerations that promote safe relationships include a requirement that staff
at BTC are trained in trauma-informed practice [21]. Efforts are made to reduce the barriers that
women experience in accessing services to meet their own needs, such as providing child-minding and
instrumental supports. Finally, women experience a comprehensive and community-based approach
to services, with providers from different programs and sectors forming effective and collaborative
relationships to support women in reaching their goals.
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3.2. Maintaining Relationships

I’ve been with her (BTC counsellor) when I was clean, when I relapsed, when I went through treatment
. . . she’s loving, she’s caring, she’s compassionate, she’s understanding, she’s patient, she’s challenging
when need be. She has no bias, she has no judgement, she has resources. [6] (p. 53)

Like she really does listen to you. She listens to what you say. And she remembers. And I assume that
she probably talks to all of us, but when she comes to talk to you, she remembers what you said last
week and it’s not written down in a book. She knows you as a person. [6] (p. 53)

When women who use substances experience programming and therapeutic relationships that
are congruent with their needs, it can be a transformative experience that promotes enhanced capacity
for relating. Women have described elements of their relationships with BTC counsellors that they
felt were facilitative for them. These elements included respect, understanding, authenticity, mutual
empathy, and reciprocity [8].

Staff at BTC recognize that attending to women’s emotional safety sometimes requires crisis
management—meeting the woman where she is at and managing her immediate needs and concerns
before turning the focus to intake forms and assessments. Pacing the collection of current and historical
information about a family is critical as well. Some women who use substances can be mistrustful of
service providers and are not willing to disclose meaningful information until they have established a
sense of trust with a counsellor. Other women seem less able to keep themselves safe and may disclose
information too quickly, which can leave them feeling exposed and vulnerable after the appointment.
This may trigger service avoidance or substance use as a coping mechanism. Supporting a woman to
provide information at a slow pace can help her to stay emotionally safe and understood. Similarly,
BTC staff members do not view the intake assessment as a process to uncover the “truth” about a
woman’s life. A woman’s story unfolds over time and she should not be required or encouraged
to disclose more than she is ready to, especially related to her history of trauma. For this reason,
counsellors at BTC use a narrative approach when they are establishing relationships with women and
learning about their story, as opposed to sitting with an intake questionnaire or going through a chart
in a prescribed manner.

Motivational interviewing approaches are designed to support women to build commitment
towards the changes they need to make to reach their stated goals; it also promotes understanding of
their own ambivalence to these changes [22]. Through a therapeutic relationship with a counsellor
who is empathic, accepting, and non-judgmental, external barriers to change are identified and the
benefits to making change are explored and highlighted. Motivation and ultimately success in making
change are determined by the interaction between the woman and her counsellor; however, the locus
of control for change belongs to the woman and not to program staff. This approach is a key feature of
the work that occurs at BTC. Through this relational intervention strategy with women, staff recognize
and reflect that the experience of interactions within BTC may feel significantly different than those
that women have had previously in both service and personal relationships. With that in mind, BTC
staff are patient and supportive as women attempt to make changes in their interaction styles and
in their ability to trust in relationships. BTC becomes a place where women practice a new style of
behaving and relating, often for the first time. BTC staff are aware that women are constantly observing
interactions that staff have with other clients, between each other, and with external community service
providers as a model of healthy relationships; women look to staff to support the scaffolding of positive
interaction styles. Finally, through their experiences of healthy interactions with staff, women who
attend programming at BTC eventually begin to trust and depend on the knowledge that their stories
will be held and remembered, even between counselling sessions. Women’s awareness that they are
kept in the mind of their therapists supports the repair and reintegration of a healthy sense of self and
promotes a positive capacity for relationships for women who have been impacted by IPV and who
use substances.
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4. Conclusions

In this paper, we outlined specific strategies used at BTC, which promote self-regulation, executive
functions, safety, and relationship capacity, in the context of a community-based prevention and
early intervention program. A large part of the success of BTC has been based on the fact that it is a
small, community-based, relational program. That being said, one challenge has been balancing the
importance of the scale of the service model with the scope of issues faced by women with substance
use issues, trauma, and histories of interpersonal violence. Similarly, women at BTC have indicated
that there is a need for more services like BTC in other neighborhoods and communities, and that BTC
should have more outreach and promotion in the community. In the future, it will be important to
consider replications of the model described in this paper across jurisdictions, that are based in each
individual community and that would maintain the fidelity of the developmental-relational aspects of
the program.

Using a developmental–relational approach helps us understand the link between experiences of
violence in relationships across development and later substance use issues. These factors can perpetuate
the pathway of IPV across development, while reinforcing substance use as a necessary means of coping.
At BTC, we are learning that it is possible to engage in a process of reparation and reintegration for
those who have experienced IPV across development, by using a developmental-relational approach to
guide care for women. Supporting a multi-generational response to issues of women’s substance use
recognizes the fact that women who misuse substances were once (often) children who experienced
trauma within relationships, and that many women are also mothers striving to break this cycle in
order to make their children’s lives different. As women at BTC have shared, breaking the cycle
of substance use involves listening to children who are abused or neglected, as that is where their
problematic trajectories of substance use began. This quote was obtained from an interview with a
BTC client as part of a research study in 2016. Informed consent was provided by the client:

As amazing as it is to have these programs when we’re 25, 26 . . . if we can get the girls even younger.
In my experience talking to women who have been raped [as children], there was nobody there to listen
to them. Nobody believed them . . . I think if we can try to have a voice for the younger generation we
can somewhat break the cycle of it not turning into a 10 year issue of drug use or abuse.
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Abstract: Recent research has found that most U.S. state policies related to alcohol use during
pregnancy adversely impact health. Other studies indicate that state policymaking around substance
use in pregnancy—especially in the U.S.—appears to be influenced by an anti-abortion agenda rather
than by public health motivations. This commentary explores the ways that scientists’ aversion to
abortion appear to influence science and thus policymaking around alcohol and pregnancy. The three
main ways abortion aversion shows up in the literature related to alcohol use during pregnancy
include: (1) a shift from the recommendation of abortion for “severely chronic alcoholic women” to
the non-acknowledgment of abortion as an outcome of an alcohol-exposed pregnancy; (2) the concern
that recommendations of abstinence from alcohol use during pregnancy lead to terminations of
otherwise wanted pregnancies; and (3) the presumption of abortion as a negative pregnancy outcome.
Thus, abortion aversion appears to influence the science related to alcohol use during pregnancy, and
thus policymaking—to the detriment of developing and adopting policies that reduce the harms from
alcohol during pregnancy.

Keywords: alcohol; pregnancy; abortion; policy

1. Background

Alcohol is a known teratogen that causes fetal alcohol syndrome (FAS) and a range of other
harms to fetuses [1–5]. As many as 14.6 per 10,000 people worldwide may have FAS [6]. Alcohol use
during pregnancy is common, with about 10% of pregnant women worldwide reporting any alcohol
use [7]. In the U.S., 15% of pregnant women report any alcohol use and approximately 3% report binge
drinking in the past month [8]. Rates of alcohol use during pregnancy are higher in some regions,
such as Europe, and lower in others, such as the eastern Mediterranean, and Southeast Asia [7]. In the
U.S., while there have been some minor fluctuations, rates of alcohol use during pregnancy have
remained steady since the 1990s [9–13]. This means that alcohol use during pregnancy has remained
common for decades in the U.S., despite considerable governmental and clinical attention in the U.S.
and other countries.

To address drinking in pregnancy, many U.S. states have passed laws related to alcohol use in
pregnancy. In the U.S., most states have at least one policy focusing on alcohol use during pregnancy
(alcohol/pregnancy policies), and the number of alcohol/pregnancy policies has increased dramatically
over the past 40 years [14]. However, until recently, there has been little quantitative research about the
impacts of these policies. A recent comprehensive legal epidemiology [15] study found that, in the
U.S., a few state alcohol/pregnancy policies may be associated with less self-reported drinking during
pregnancy [16]. This legal epidemiology study also found that most state alcohol/pregnancy policies,
at best, have no relationship to birth outcomes (such as low birth weight and preterm birth) or prenatal
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care use [17]. At worst, using methods that allow for causal inference, this study found that multiple
state alcohol/pregnancy policies lead to increases in low birth weight and preterm birth, and decreases
in prenatal care use [17]—leading to thousands of babies born with low birth weight, or preterm each
year, due to the policies [18].

A recent study of state legislators in three U.S. states found that while state legislators are aware
that drinking during pregnancy is harmful, they also believe (inaccurately) that “nobody does that any
more” due to public health efforts [19]. Despite these beliefs and the lack of research evidence about
the effectiveness of alcohol/pregnancy policies, these states have multiple alcohol/pregnancy policies
and have recently adopted new alcohol/pregnancy policies [14]. This suggests a strong disconnect
between research evidence and policy related to alcohol use during pregnancy.

One explanation for this disconnect is that U.S. policymaking related to alcohol as well as drug use
during pregnancy has been influenced by an anti-abortion political agenda, having to do with treating
the fetus as a separate person from the pregnant woman [20,21] rather than being driven by public
health efforts designed to reduce harms from alcohol use during pregnancy [14]. For context, over
the same 40-year time period that the number of state alcohol/pregnancy policies increased, there has
also been a dramatic increase in the number of state-level policies restricting abortion in the U.S. [22].
While other countries where abortion is legal also have some restrictive abortion policies and limited
availability of abortion services [23], politics related to abortion in the U.S. have been more ever present
than in many other countries [24]. In the U.S., anti-abortion activism and politics emerged as a strong
political force in the early 1980s [24,25], and has remained a major issue in U.S. politics since then [26].
However, the terms of the U.S. political debate are narrowly framed. While politicians opposed to
abortion directly state their opposition, abortion rights supporters do not typically frame abortion or
even the availability of abortion services as positive. Instead, they largely frame abortion as something
to be avoided as much as possible, using the slogan of “safe, legal, and rare” to describe a vision for
abortion [27]. Essentially, even abortion rights supporters in the U.S. use language that indicates an
aversion to abortion.

This same aversion to abortion that is present in U.S. politics in general is also present in the
scientific research related to alcohol use during pregnancy. The Merriam–Webster dictionary defines
aversion as a feeling of repugnance toward something, with a desire to avoid or turn away from it,
and as a tendency to extinguish a behavior or to avoid a thing or situation [28]. In this commentary,
using this definition of aversion as a guide, I trace three main ways aversion to abortion appears
to influence scientific questions asked and thus perhaps policy options scholars and other health
professionals imagine related to alcohol (and drug) use during pregnancy. The three main ways that
abortion aversion shows up in this literature include: “Shift from recommendation of abortion to
non-acknowledgement of abortion as an outcome of alcohol or drug-exposed pregnancy,” “Concern
that abstinence messages lead to terminations of otherwise wanted pregnancies,” and “Presumption of
abortion as negative pregnancy outcome.” This commentary describes each aspect of abortion aversion
and argues that abortion aversion appears to influence science related to alcohol use during pregnancy,
and thus policymaking—to the detriment of developing and adopting policies that reduce harms from
alcohol during pregnancy.

2. Shift from Recommendation of Abortion to Non-Acknowledgement of Abortion as an
Outcome of Alcohol-Exposed Pregnancy

2.1. Early Recommendation of Abortion

FAS had been identified multiple times in past centuries and earlier in the 1900s, before the
diagnosis publicly and medically “stuck” in the 1970s [29,30]. Historian Janet Golden and sociologist
Elizabeth Armstrong argued that experiences with thalidomide in the 1950s that allowed the imagining
of the fetus as a separate being that could be harmed by a pregnant woman’s behavior, contributed
to the diagnosis sticking in the 1970s [29,31]. Golden also argued that the new availability of legal
abortion services in 1973 that resulted from the U.S. Supreme Court Decision (Roe v. Wade) that
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legalized abortion throughout the U.S. was a key component of making the diagnosis of FAS stick
during the 1970s. Essentially, legal abortion was a medical solution to the problem of FAS [29,31].

In fact, multiple peer-reviewed manuscripts published in the 1970s recommended or suggested
abortion as a possible “solution” to (heavier) alcohol use during pregnancy, and to FAS [32–34].
This recommendation of abortion as a “solution” was made in one of the first manuscripts about
FAS published by the medical researchers who “discovered” FAS in the U.S. in the 1970s [32]. In the
manuscript, Jones and Smith concluded, “The frequency (43%) of adverse outcome of pregnancy for
chronic alcoholic women suggests that serious consideration be given to early termination of pregnancy
in severely chronic alcoholic women” (p. 1).

2.2. Disappearance of Abortion Recommendation

This focus on abortion as a “solution” to FAS essentially disappeared from the literature in the
1980s. There are a few possible explanations. First, Armstrong and Abel [35] argued that this abortion
recommendation, which they characterized as “extreme,” was one aspect of the “moral panic” that
emerged related to alcohol use during pregnancy in the 1970s and 1980s. They suggested that the
abortion recommendation disappeared due to newer studies finding that FAS was a rarer outcome of
alcohol use during pregnancy than in earlier studies, and thus that such an “extreme” solution was no
longer necessary. The idea of abortion as an “extreme” solution can also be viewed as an element of
abortion aversion—i.e., that abortion is to be avoided if at all possible.

Second, during the 1980s and 1990s, the War on Drugs and the emergence of anti-abortion politics
in the U.S. shifted visual images and framing in broadcast news stories about women who drink during
pregnancy [20]. Specifically, the images and framing shifted from portrayals of how government
warnings about drinking during pregnancy might benefit primarily white, middle class women, and
their children, to images of women who drink during pregnancy as women of color, who are deviant
and are causing irreversible damage to their fetuses. With this shift to the idea of maternal substance
use as causing fetal harm, came larger societal efforts to control pregnant women’s behavior more
broadly—including both substance use during pregnancy and abortion [20].

Third, scientists in the 1980s and 1990s could have been influenced by a similar abortion aversion
as that in U.S. politics. It is also possible that scientists, even if they did not share this aversion, were
loath to stir controversy by directly addressing abortion in their work. They may also have been
influenced by prohibitions in the U.S. on researching abortion provision using federal dollars [36].

2.3. Non-Acknowledgment of Abortion as a Possible Outcome

There are multiple instances in scientific literature where abortion is not acknowledged as a
possible outcome of an alcohol-exposed pregnancy. For example, in the late 1990s, U.S. Centers for
Disease Control and Prevention (CDC, the U.S. federal health agency) scientists started a body of
research and interventions into what are now referred to as alcohol-exposed pregnancies, focusing on
(often unintended) pregnancies in which women drank prior to discovering they were pregnant [37].
That some women who drink prior to discovering their pregnancy might have abortions (instead of
giving birth) is absent from key highly cited studies—these studies created the idea of and set the
research, policy, and intervention agendas for alcohol-exposed pregnancies (e.g., [37]).

A recent case illustrates how non-acknowledgement of abortion as a possible outcome influences
the science about public health impacts of alcohol-exposed pregnancies. In 2016, scientists at the U.S.
CDC used data about past month sexual behavior, contraception use, and alcohol use from a national
survey to estimate the number of U.S. women at risk for an alcohol-exposed pregnancy [38]. The CDC
produced multiple publicity materials to go along with their scientific report of this estimate [39,40].
The CDC publicity materials appeared to tell women of reproductive age that they should not drink
unless they were using contraception [41]. There was a considerable pushback and, in fact, public
ridicule and arguments to dismiss the entire premise of alcohol-exposed pregnancies [42–44]. Rather
than have a public conversation about the harms related to alcohol use during pregnancy, communicate
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the importance of limiting drinking during pregnancy, and focus on solutions that might reduce harmful
drinking [44], the conversation was mocking and dismissive of the CDC and their authority regarding
harms from alcohol use during pregnancy. Importantly, abortion aversion appears present in this
(seemingly counterproductive) effort. In their estimate, the CDC scientists used non-evidence-based
assumptions related to abortion and abortion politics to draw inferences from the data available in
the survey. First, they assumed pregnancies occur immediately after unprotected sex, i.e., prior to
implantation. According to the American College of Obstetricians and Gynecologists and to U.S.
government regulations, pregnancy occurs only after implantation [45,46], which takes place multiple
days after fertilization [46]. Arguing that a pregnancy exists from the moment of fertilization is core
to anti-abortion organizing in the U.S. [47]. The CDC authors also failed to acknowledge that not all
alcohol-exposed pregnancies result in births, that some end in miscarriages and abortions. Along with
these and other assumptions, their failure to acknowledge abortion as a possible outcome dramatically
inflated the estimate of alcohol exposed pregnancies [48]. These inflated estimates are an element of
and can contribute to moral panic related to alcohol use during pregnancy [35], and possibly influence
the adoption of more harmful and stigmatizing policies.

As a second example, this non-acknowledgement of abortion as a possible outcome appears in
clinical practice literature. Another highly cited study related to alcohol and pregnancy that was
published in 2000, around the same time as the initial alcohol-exposed pregnancy article, and also
by U.S. CDC scientists, explored what obstetricians and gynecologists need regarding their patients’
alcohol use during pregnancy [49]. In this manuscript, there is also no mention of abortion. The lack of
acknowledgement of abortion as a possible outcome is especially surprising in this manuscript, as
more than 80% of the obstetricians and gynecologists surveyed said that they wanted information
on thresholds of alcohol consumption that cause reproductive harm [49]. Thresholds that cause
reproductive harm (as well as information which may modify the risk of harm, such as nutrition
and socioeconomic status [50–53]) are highly relevant to whether a pregnant woman who consumed
alcohol during pregnancy might want to consider abortion. To spell this out, providing information
about differences in the rates of harms at different levels of consumption (or under different conditions)
might provide what appears to be justification for counseling on, or the suggestion of, abortion as an
option for women drinking at certain levels or under certain other conditions during pregnancy. The
failure to assess provider practices or information needs related to abortion in what appears to be an
agenda-setting study essentially precludes development of a research agenda that might include this
abortion-related topic.

Certainly, factors other than abortion aversion may have influenced the disappearance of abortion
as a possible outcome for an alcohol-exposed pregnancy or as a “solution” for FAS. In relation to
FAS and more so in relation to drug use during pregnancy, there is a deeply problematic legacy of
efforts to use state and other forms of power to coerce and control the reproduction of women who use
alcohol and drugs [54–56]. The one article that focuses on abortion as a possible outcome of alcohol
and drug-exposed pregnancies is a case study of two psychiatric patients with substance use disorders
who want to terminate their pregnancies; the authors of this case study carefully explain and detail
the ethics process they went through to allow these women to obtain their wanted abortions [57].
There is no question that awareness of the potential for coercion, and engaging in intentional efforts
to avoid contributing toward any justification for coercion, is warranted. However, such intense
and seemingly overpowering concern about not contributing to coercion may also contribute to the
non-acknowledgement of abortion as a possible outcome, and thus limit research questions asked and
policies imagined.

3. Concern that Abstinence Messages Lead to Terminations of Otherwise Wanted Pregnancies

In the 1980s, U.S. government official recommendations regarding alcohol use in pregnancy
shifted from focusing on FAS and high levels of drinking during pregnancy to official recommendations
of complete abstinence. Similar shifts—to either abstinence or to no more than low levels of drinking
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during pregnancy—occurred in other English speaking countries [58]. In relation to these shifted
recommendations and associated health messages, new abortion-related concerns emerged. Specifically,
a concern emerged that recommending complete abstinence from alcohol use during pregnancy would
lead women to terminate otherwise wanted pregnancies [35,59–62]. This concern also appears in
obstetrics and gynecology professional association guidelines, which state that low levels of drinking
in early pregnancy are not indications for terminating pregnancies [63,64]. Connecting back to the lack
of research about whether there is a threshold of drinking during pregnancy at which providers might
recommend consideration of abortion, these guidelines do not state whether there is a level of drinking
that is an indication for abortion.

One Australian study has documented the alcohol industry as a source of expressed concerns that
health messages about alcohol and pregnancy (such as on warning labels) lead women to terminate
pregnancies [65]. The alcohol industry has engaged in persistent efforts to manipulate scientists as well
as policymakers to avoid policies that reduce overall alcohol consumption and thus their commercial
interests [66,67]. The fact that the alcohol industry appears to be a source of this type of abortion
aversion raises questions about the purpose of raising these concerns, and whether these concerns are
distractions from other policy approaches that might hurt alcohol industry profits.

This type of abortion aversion is not innocuous. It appears to prioritize avoiding abortion over
strategies that might help improve the health of women and fetuses in relation to alcohol. For example,
a 2012 paper found no evidence for the argument that recommending abstinence from alcohol
during pregnancy would lead women to terminate otherwise wanted pregnancies [68]. Alongside
this paper, the journal published a commentary arguing that policymakers (in Australia) could feel
comfortable recommending abstinence from alcohol during pregnancy, as they no longer had to
worry that this recommendation would lead women to have abortions [69]. What the commentary
failed to acknowledge was that there was no evidence or recent change in evidence about whether
recommending abstinence actually translated into reduced alcohol use during pregnancy compared to
no recommendation, or to a no more than low-level recommendation. More recent research has not
found a difference in alcohol consumption during pregnancy between abstinence recommendations
versus previous recommendations [70], which is consistent with individual-level counseling message
research [71]. Essentially, though, the commentary argued that we should base alcohol/pregnancy
policies on whether they lead women to have abortions, rather than whether they effectively reduce
alcohol use during pregnancy or related harms. Effective public health policies are not created by
only arguing that they do not have unintended effects—rather, they should be evaluated on whether
they have intended effects and then whether they also have unintended effects. In this case, abortion
aversion affected policy arguments related to alcohol use during pregnancy, and has likely affected the
types of policies related to alcohol use during pregnancy that are imagined and thus implemented.

4. Presumption of Abortion as Negative Pregnancy Outcome

There is clear evidence that denying women abortions leads to more economic insecurity, worse
short term physical health, and to violence from the man involved in the pregnancy, and that abortion
is safer than childbirth [72–75]. Despite this evidence, public health agencies [76] and public health
researchers often treat abortion as a negative outcome that should be prevented [77,78].

This same theme of abortion as a negative outcome exists in the literature regarding alcohol (and
drug) use during pregnancy. A common way that this appears is within articles examining factors
(including or focused explicitly on alcohol and drug use) associated with having an abortion (compared
to birth) or multiple abortions (compared to one) [79–84]. While often not stated explicitly, the logic is
that (heavier levels of) alcohol use among women of reproductive age leads to unintended pregnancy,
which then leads to abortion (framed as a negative outcome), and to multiple abortions (framed as
even more negative outcomes).
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5. Implications

The role of abortion aversion in influencing alcohol/pregnancy policies matters from a public health
perspective. Despite more than 40 years of policymaking related to alcohol use during pregnancy,
alcohol use during pregnancy has remained relatively steady in the U.S. since the 1990s [9–13].
Combined with the evidence that extant alcohol/pregnancy policies do not effectively reduce the harms
from alcohol use during pregnancy, and that they may increase these harms [16–18], that alcohol use
during pregnancy has remained steady indicates that new policy approaches are needed. As a first
step in developing policies that can effectively reduce alcohol use and related harms during pregnancy,
scientists, health professionals, and public health professionals need to explore how our own explicit
or implicit abortion aversion has influenced the types of scientific questions we ask, and the ways in
which we frame policy conversations. Only after coming to terms with how abortion aversion has
influenced our science and policymaking to date can we move forward in crafting new questions and
new possible solutions.

Removing abortion aversion from the science related to alcohol use during pregnancy might
allow us to pursue research questions such as: What policies, structures, and services are necessary to
ensure that women with alcohol and drug use disorders are able to obtain wanted abortions? What is
the rate of adverse outcomes at different levels and patterns of alcohol use during pregnancy when
combined with different social and nutritional characteristics? Which, if any, health messages and
guidelines around drinking during pregnancy reduce alcohol consumption during pregnancy, as well
as the related harms?

6. Conclusions

Abortion aversion appears to influence science and thus policymaking related to alcohol use
during pregnancy, which is to the detriment of developing and adopting policies that reduce harms
from alcohol use during pregnancy. To conceptualize and then develop and enact policies that may
be more likely to reduce alcohol use during pregnancy and related harms, scientists, clinicians, and
policy influencers need to become aware of how aversion to abortion has influenced science and
policymaking to date, and engage in intentional practices to avoid being influenced by abortion
aversion moving forward.
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Abstract: Background: Gender inequality and cultures of binge drinking may increase the risk of
second-hand harms from alcohol. Methods: Using the 2014–2015 National Alcohol Survey and 2015
National Alcohol’s Harm to Others Survey (N = 7792), we examine associations of state-level gender
equality measures (contraceptive access, abortion rights, women’s economic equality) and binge
drinking cultures (rates of men’s and women’s binge drinking) with individual-level indicators of
second-hand harms by drinking strangers and partners/spouses. Results: In main effects models,
only male binge drinking was associated with greater odds of harms from drinking strangers. There
were significant interactions of gender equality with male binge drinking: High male binge drinking
rates were more strongly associated with stranger-perpetrated harms in states low on contraceptive
access or abortion rights compared to states high on these measures. Conversely, male binge drinking
was more strongly associated with spouse/partner-perpetrated second-hand harms in states with
more economic equality, compared to states lower on this measure. Conclusions: Detrimental effects
of high male binge drinking rates may be modified by gender equality. Targeted interventions may
reduce alcohol-related harms experienced by women in states with high rates of male binge drinking.
Restrictions in access to contraception and abortion may exacerbate harms due to men’s drinking.

Keywords: alcohol’s harms to others; gender equality; drinking cultures

1. Introduction

Gender equality refers to the parity of women and men (an absence of inequity or bias) on key
economic, social and political indicators [1]. Gender inequality is rooted in the power structures in
a society that allocates resources and opportunities differentially to men [2]. Globally and in the
United States (US), gender (in)equality has been linked to many health outcomes, particularly for
women [3,4] and children [5,6], but also for men [4,7]. For example, in the US, greater state-level
gender equality is associated with better mental health for women [3], reduced teen pregnancy [6],
better birth outcomes [6], reduced infant mortality [5] and lower mortality rates for both men [4,7] and
women [4]. Gender equality encompasses dimensions of economic participation and opportunity (such
as the proportion of women engaging in paid labor), educational attainment (such as the proportion of
women with a university education), political participation and empowerment (such as the proportion
of women who voted in a recent election or the proportion of women in state-wide elected office), and
reproductive rights (such as access to abortion services) [8–12], and each of these dimensions may
contribute to better health.
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Greater gender equality may be associated with increases in some health risk behaviors among
women [2]. This could be due to a combination of changes in social norms, industry tactics to increase
market share [13] and a variety of other factors such as women’s disposable income and leisure
time [14]. There is some concern that greater gender equality may be associated with increased alcohol
consumption among women [15,16]. In the US, data do not appear to support concerns about greater
gender equality leading to increased drinking by women, however. One US study found women’s
drinking was either negatively or not significantly associated with state-level gender equality measures
including reproductive rights, women’s political participation and gender equality in socioeconomic
status (SES) [12]. In fact, findings suggested that increased gender equality was associated with lower
levels of risky drinking by both women and men [12]. The current study examines associations between
gender equality and second-hand harms from alcohol, including an investigation of the moderating
effects of men’s and women’s drinking cultures.

Second-hand harms due to alcohol—which also are called alcohol’s harm to others, externalities
and collateral damage from drinking [17]—range in severity from complaints, such as being kept
awake at night by drunken noise in the streets, or being harassed or bothered by someone who had
been drinking, to more severe concerns, such as being assaulted by someone who had been drinking
or being in a drink-driving accident [18]. These second-hand effects of alcohol are prevalent. US
general population survey data suggest almost 20% of adults report at least one harm caused by
someone who had been drinking in the prior year [19], and lifetime estimates of these harms approach
60% [20]. Rates of harm are even higher in other countries such as Canada [17] and Australia [21], as
well as in some low- and middle-income countries [22]. There also is notable geographic variability
within societies in the prevalence of second-hand harms from alcohol [22], as well as in the social
patterning of these harms [23]. For example, recent US data show that women report more harms from
drinking spouses/partners compared to men [19,24,25], with an elevated risk of physical aggression
from such perpetrators [25]. These second-hand effects of alcohol have serious consequences for mental
health [19,26–29], particularly if the harms were caused by someone close to the victim, such as a
drinking spouse or family member [19,27,28].

Many studies have examined the relationship between gender equality and violence against
women (see, for example [30] and the review by Roberts [8]), but fewer have looked specifically at
alcohol-related harms. A US study using neighborhood (small area) data found greater gender equality
was associated with reduced rates of violence perpetrated by young men, with no increases in violence
perpetrated by young women [31]. An international study found gender equality was associated with
smaller differences between women’s and men’s drinking in public places, such as bars [32]. Those
authors speculated that an increased presence of women in these public drinking venues could put
them at increased risk of alcohol-related harm. They also posited, alternatively, that the increased
presence of women also could change the culture of public drinking venues by making the places less
masculine, thus perhaps reducing alcohol-associated harms, such as fights or other violent events
that often occur in such locales. They actually found the opposite in a subsequent paper [33], with a
decreased presence of women in bars in some countries appearing to be protective for men in terms of
reducing fights. However, this study focused only on the proportion of men and women drinking in
bars as the key predictor, and it included a range of countries that varied in terms of drinking culture
(including rules and norms about the acceptability of drinking) and other factors, such as rates of
violence, that could not be adequately controlled in analyses. Here, we focus on whether state-level
indicators of gender equality in the US are associated with second-hand harms due to someone else’s
drinking, as well as the ways in which drinking cultures may affect this association.

Significant differences across cultures in people’s attitudes, norms and behaviors related to
drinking have been noted [34]. In addition to varying in gender equality, the 50 US states also vary in
men’s and women’s drinking patterns [35,36], foretelling variability in drinking cultures by gender.
In the US, each state has unique characteristics relevant to the determination of a drinking culture and
to corresponding alcohol consumption patterns and alcohol-related problems.
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Factors that may underlie or influence drinking culture include a state’s demographic make-up
in terms of age, gender, race/ethnicity groups, and socioeconomic status; a state’s mix of religions
with differing perspectives on alcohol use; historical and cultural practices related to drinking (or not
drinking); and state alcohol policies and regulatory regimes [35]. There are indications that state binge
drinking rates are a reasonable proxy for drinking culture, and that these may influence drinking
behaviors, as well as the second-hand effects of drinking. For example, a US study found the state
binge drinking rate was an independent predictor of binge drinking among students who attended
college in the same state [37]. To date, we are unaware of any published studies that have examined
state binge drinking rates in relation to second-hand harms from drinking, although one study found
proximity to colleges with high levels of binge drinking was related to greater reports of second-hand
harms by community members living in nearby neighborhoods [38]. This suggests that risks for
second-hand harms perpetrated by drinking strangers may be elevated in states with high rates of
binge drinking. Second-hand harms caused by known drinkers also may be elevated in such states.
This may be particularly true for female victims, as women are more likely than men to report being
close to a male heavy drinker [39] (e.g., a spouse/partner) and women in many countries—including
the US, Australia and New Zealand—are more likely than men to experience harm caused by a known
drinker [23].

Based on the extant literature showing associations between gender equality, alcohol consumption
and violence, we hypothesize that harms due to someone else’s drinking would be more common
in states with lower gender equality (Hypothesis 1a) and in states with high rates of binge drinking
(Hypothesis 1b), especially binge drinking by men. We also examined whether these contexts had
synergistic effects, anticipating that the combination of low gender equality with higher rates of men’s
binge drinking would be associated with particularly elevated levels of second-hand harms from
alcohol. That is, we hypothesize that the expected relationship between a culture of binge drinking by
men in the state and second-hand harms due to drinking would be exacerbated by gender inequality
(Hypothesis 2). Given gender differences in the social patterning of second-hand alcohol harms, we
also expected the interaction of gender inequality and drinking culture to emerge for alcohol-related
harms reported by women rather than for harms reported by men (Hypothesis 3). For men, we instead
anticipated that higher rates of binge drinking would be associated with more harms, regardless of the
level of gender equality in the state. Because we were not sure how these associations might differ by
perpetrator type, we examined an overall indicator of harms, and then used separate indicators for
stranger- and spouse/partner-perpetrated harms.

2. Materials and Methods

2.1. Survey Datasets

We used pooled cross-sectional data from the 2014–2015 National Alcohol Survey (NAS) and
2015 National Alcohol’s Harm to Others Survey (NAHTOS). These surveys incorporated the same
dual-frame landline and mobile telephone sampling design that also included Black/African American
and Hispanic/Latino oversamples (hereafter Black and Hispanic, respectively). One eligible respondent
from each household was randomly selected, and computer-assisted interviews were administered
in either English or Spanish. The overall cooperation rates for the NAS and NAHTOS were 45.4%
and 47.3%, respectively (averaged across landline and cell phone surveys). The Institutional Review
Boards of the Public Health Institute in Oakland, CA, and of the fieldwork agency (ICF, Inc., Fairfax,
VA, USA) approved all survey protocols. The human subjects’ protections for the 2015 US National
Alcohol Survey were approved on 6 September 2013 (IRB#I13-019). The protocol was subsequently
included in an overarching approval (with ongoing, yearly oversight) for the National Alcohol Survey
Series (IRB#I16-028). The human subjects protections for the 2015 US National Alcohol’s Harm to
Others Survey were approved on 18 December 2014 (IRB#I13-018). For more details on the NAS, see
Karriker-Jaffe et al. [19], and for more information on the NAHTOS, see Kaplan et al. [40].
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For both surveys, respondent addresses were geocoded and linked with the state-level predictors
described below. Due to missing data on some state-level indicators, respondents living in Washington,
DC (n = 49) were not included in the analyses.

The analytic sample (N = 7792) was restricted to respondents who had no missing data on key
dependent variables, and who had location identifiers at the state level. In the weighted sample, 52.6%
of respondents were female (n = 4636), the average age was 47.1 years old (SD = 17.8) and the majority
was non-Hispanic White (66.3%), followed by Hispanics (14.1%), Blacks (11.9%) and respondents of
other or missing race/ethnicity (7.7%).

2.2. Measures

2.2.1. Outcome Variables

Respondents reported whether they experienced any of eight harms due to someone else’s
drinking in the past year. Second-hand harms included: (a) having family problems or marriage
difficulties; (b) being pushed, hit or assaulted; (c) having house, car or other property vandalized;
(d) having financial trouble; (e) being in a traffic accident; (f) being harassed, bothered, called names
or otherwise insulted; (g) feeling threatened or afraid; and (h) being physically harmed. These items
have been used on prior US [19,20,41], Canadian [42] and multi-national surveys [43]. As previously
detailed [19], each harm was attributed to specific perpetrators, including intimate partners (spouses
as well as boyfriends/girlfriends) and/or strangers (someone not known by name). In the analytic
sample, 19.2% had experienced one or more of these harms in the past year, with 4.0% reporting harm
due to the drinking of intimate partners and 8.8% reporting second-hand harm from strangers.

2.2.2. State-Level Predictors

Gender equality measures. In the present study, indicators for state policies related to gender
equality included two indicators of reproductive rights (contraceptive access, abortion rights) and one
indicator of economic equality between men and women.

Reproductive rights. Reproductive rights/autonomy measures often incorporate indicators such
as birth outcomes or life expectancy or adolescent birth rates [10,11] that could plausibly be related
to the outcomes under consideration in this analysis. To avoid this potential limitation, we use two
indicators of reproductive rights—indicators of the extent to which state policies facilitate or restrict
contraceptive access and abortion rights—that more explicitly measure the extent to which women
have control over their own reproductive lives [44].

Contraceptive access is a dichotomous measure indicating whether the state offered or required
insurance coverage of contraception and/or low-income access to family planning, versus neither [44].
Of all respondents, 80.4% lived in states with some form of subsidized contraceptive access. States
with restricted coverage of contraception were Alaska, Idaho, Kansas, Kentucky, Nebraska, North and
South Dakota, Tennessee, Texas, Utah and Virginia.

Abortion rights scores from the year 2015 were derived from NARAL, a national pro-choice
organization that tracks abortion and contraception policies in each state [44]. Each of the 50 states was
assigned a grade from A+ to F. For the present analysis, states were dichotomized to reflect having
more abortion rights (i.e., grade B− or higher) or fewer abortion rights. When women’s access to
abortion is restricted, they may be at increased risk of intimate partner violence from a man involved
in an unwanted pregnancy [45]. Of all respondents, just 43.7% lived in states with more abortion rights
for women. States with more restricted access to abortion were Alabama, Arizona, Arkansas, Florida,
Georgia, Idaho, Indiana, Kansas, Kentucky, Louisiana, Michigan, Mississippi, Missouri, Nebraska,
North and South Carolina, North and South Dakota, Ohio, Oklahoma, Pennsylvania, Tennessee, Texas,
Utah and Virginia.

Economic equality. We used an existing measure of state-level economic equality between men
and women that operationalizes economic equality using median annual earnings for women employed
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full-time year round, the earnings ratio between women and men employed full-time year round,
percent of women in the labor force and percent of all women employed in managerial or professional
occupations [46]. States were assigned a grade from A+ to F that reflected policies supporting economic
equality between men and women. This measure was dichotomized into those states that support
economic equality (i.e., grades ranging from A to C) versus not. Of all respondents, 78.7% lived
in states supporting economic equality. States that scored poorly on this measure were Alabama,
Arkansas, Florida, Idaho, Indiana, Kentucky, Louisiana, Mississippi, Montana, Nevada, Oklahoma,
South Carolina, South Dakota, Utah and West Virginia.

Drinking culture, by gender. To operationalize drinking cultures, we used 2013 data from the
Behavioral Risk Factors Surveillance System [47] on the percentage of men, and separately, women,
in each state reporting binge drinking in the past 30 days. Binge drinking was defined as having four
or five (or more) drinks on one occasion for women and men, respectively. The average state-level
binge drinking rates across the US were 23.0% for men (SD = 2.2%) and 11.1% for women (SD = 2.2%).
These data were centered on the overall US averages for the multivariate models. Higher rates of binge
drinking indicate state drinking cultures more supportive of binge drinking. In the weighted analysis
sample, state-level binge drinking rates for men and women were highly correlated (r = 0.87, p < 0.01).

Median income. Data on each state’s annual median household income came from the US
American Community Survey, which is administered by the US Census Bureau [48]. The weighted
average state-level median income for the analytic sample was US$54,006 (SD = $7768); the variable
was transformed to represent increments of US$10,000. Median income was moderately positively
correlated with men’s (r = 0.33, p < 0.01) and women’s (r = 0.44, p < 0.01) binge drinking rates, as
well as with the measures of gender equality, with the weakest association being with the indicator of
contraceptive access (r = 0.08, p < 0.01) and stronger associations with the indicators for abortion rights
(r = 0.68, p < 0.01) and economic equality (r = 0.51, p < 0.01).

2.2.3. Individual-Level Predictors

Drinking status. Each respondent’s past-year drinking status was derived from the National
Institute on Alcohol Abuse and Alcoholism’s (NIAAA) stated guidelines for at-risk or heavy drinking.
At-risk drinking is defined as consuming more than three or four drinks on a single day, or more than
seven or 14 drinks per week, for women and men, respectively. Of the weighted analytic sample, 33.3%
were non-drinkers, 38.9% were drinkers who did not exceed the recommended guidelines, and 27.8%
were at-risk drinkers in the past year.

Demographic covariates. Models also adjusted for respondents’ gender, age, marital status
(separated, divorced, widowed, and never married, versus married or living with a partner),
race/ethnicity (using mutually-exclusive indicators for Hispanic, Black and other race/ethnicity,
versus non-Hispanic White), education (less than a college degree versus a 4-year college degree
or more), and income in the past year (classified into categories: “up to $20,000”, “$20,001–60,000”,
“$60,001–$100,000”, “$100,001 or more”, and missing income, 11.6% of sample).

2.3. Analyses

The data consisted of a two-level hierarchy with individuals nested within states, and therefore
we tested associations using multilevel logistic regression. We estimated main effects and interaction
models using the state-level gender equality indicators and binge drinking rates by gender using the
full sample, followed by gender-stratified analyses. For significant interactions, we also report Wald
chi-square tests of the difference between the main effects and interaction models. Interactions were
graphed using values of continuous variables at +/− 1 standard deviation from the mean. Data were
weighted to adjust for the sampling strategy and nonresponse; all analyses were conducted using Stata
version 15 [49].
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3. Results

Descriptive statistics overall and for the gender-stratified samples are shown in Table 1. Women
were older than men, and they also were more likely than men to be unmarried, Black and low-income.
Women were more likely than men to be non-drinkers, and they were less likely than men to be at-risk
drinkers. There were no differences by gender in any of the state-level variables.

Table 1. Sample descriptives and weighted bivariate comparisons by gender (N = 7792).

Variables
Full Sample Men Women p

N = 7792 n = 3156 n = 4636

Unmarried (%) 42.3 40.1 44.3 *
Race/Ethnicity (%) ***

White 66.4 67.2 65.8
Black 11.9 10.7 13.0
Hispanic 14.1 15.0 13.3
Other/Missing 7.5 7.1 7.9

Less than College Degree 70.2 69.1 71.2
Income (%) ***

Up to $20,000 20.9 18.0 23.6
$20,000–$60,000 32.6 33.7 31.7
$60,001–$100,000 20.3 21.0 19.7
$100,001 or more 14.9 18.0 12.1
Missing Income 11.3 9.3 13.0

Age, M (SD) 52.6 (17.7) 51.3 (17.6) 53.5 (17.6) †
Drinking Status (%) ***

Non-Drinker 33.3 29.7 36.7
Drinker, Does not Exceed Guidelines a 38.8 37.4 40.0
At-risk Drinker, Exceeds Guidelines 28.0 32.9 23.3

State Median Income (by $10k), M (SD) 5.4 (0.8) 5.5 (0.8) 5.5 (0.8)
State Male Binge Drinking %, M (SD) 23.1 (2.9) 23.0 (2.9) 23.0 (2.9)
State Female Binge Drinking %, M (SD) 11.1 (2.1) 11.1 (2.1) 11.0 (2.1)
State Gender Equality Indicators (%)

Contraceptive Access 80.5 80.3 80.6
Reproductive Rights 43.6 44.2 43.1
Economic Equality 78.7 79.0 78.4

*** p < 0.001 * p < 0.05 † p < 0.10; a U.S. National Institute on Alcohol Abuse and Alcoholism’s (NIAAA) guidelines
define at-risk drinking as consuming more than 3 or 4 drinks on a single day, or more than 7 or 14 drinks per week,
for women and men, respectively.

3.1. Main Effects Models

In simultaneous main effects models testing the first hypothesis (1a), none of the gender equality
measures were significantly associated with the second-hand harms due to alcohol overall, nor for men
or women separately. These models also provide tests of the second hypothesis (1b): Adjusting for
measures of gender equality and other state-level variables, the state rate of binge drinking by men was
associated with increased odds of harms perpetrated by strangers overall (OR (95% CI) = 1.11 (1.00,
1.23)), although associations were not statistically significant in the gender-stratified models (OR (95%
CI) = 1.12 (0.96, 1.31) for women; 1.09 (0.94, 1.26) for men). In the full sample, the association of male
binge drinking rates with stranger-perpetrated harms persisted once individual-level covariates were
added to the simultaneous model (OR (95% CI) = 1.12 (1.00, 1.24)). The male binge drinking rate was
not significantly associated with the indicator of any past-year second-hand harm from alcohol, and
it also was not significantly associated with spouse/partner-perpetrated harms. State rates of binge
drinking by women and the state-level median household income were not significantly associated
with second-hand harms from alcohol in any of the models.
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3.2. Moderation Models

As expected (Hypothesis 2), there were some statistically significant interactions between indicators
of gender equality and state male binge drinking rates. The findings for any past-year harm and
for stranger-perpetrated harms suggested that the association between male binge drinking and
second-hand harms was exacerbated by gender inequality.

3.2.1. Any Past-Year Second-Hand Harm

As shown in Table 2, in the full sample, there was a statistically significant interaction (OR = 0.92)
between a state’s male binge drinking rate and contraceptive access in relation to any past-year
second-hand harm due to someone else’s drinking (Wald chi-square (df = 18) = 441.69, p < 0.001). The
marginal predicted probabilities showed a significant association of states’ male binge drinking rates
with past-year harm due to someone else’s drinking only in states with restricted contraceptive access
(the association was not significant in states with good contraceptive access): Predicted probabilities
ranged from 0.161 (95% CI = 0.106, 0.216) at the lowest rates of binge drinking by men to 0.251 (95% CI
= 0.187, 0.316) at the highest rates of binge drinking by men in states with restricted contraceptive
access and from 0.178 (95% CI = 0.125, 0.231) at the lowest rates of binge drinking by men to 0.195 (95%
CI = 0.136, 0.255) at the highest rates of binge drinking by men in states with good contraceptive access.
The interaction is depicted in Figure 1 (left panel), which shows increasing rates of second-hand harms
from alcohol as rates of men’s binge drinking increase, but only in states without good contraceptive
access (top line, dashed).

Table 2. Interactive associations of states’ male binge drinking rates and contraceptive access with any
second-hand harm from others’ drinking 1.

Predictor Variables

Full Sample Men Women

(N = 7792) (n = 3156) (n = 4636)

OR (95% CI) OR (95% CI) OR (95% CI)

Male 0.93 (0.80, 1.08) - -
Unmarried 1.36 (1.06, 1.74) * 1.71 (1.26, 2.31) *** 1.13 (0.87, 1.48)
Race/Ethnicity 2

Black 1.06 (0.85, 1.31) 1.06 (0.70, 1.59) 1.03 (0.78, 1.37)
Hispanic 0.87 (0.71, 1.05) 0.96 (0.62, 1.49) 0.74 (0.53, 1.03) †
Other/Missing 1.40 (0.99, 2.00) † 1.69 (1.06, 2.69) * 1.21 (0.71, 2.07)

Less than College Degree 1.08 (0.86, 1.36) 1.20 (0.84, 1.69) 1.02 (0.74, 1.39)
Income 3

Up to $20,000 1.75 (1.26, 2.43) ** 1.42 (0.90, 2.26) 2.05 (1.37, 3.08) ***
$20,000–$60,000 1.41 (1.04, 1.93) * 1.28 (0.76, 2.15) 1.55 (1.06, 2.27) *
$60,001–$100,000 1.11 (0.81, 1.52) 1.21 (0.75, 1.94) 0.96 (0.62, 1.48)
Missing Income 0.99 (0.74, 1.33) 1.09 (0.62, 1.95) 0.90 (0.57, 1.41)

Age 0.98 (0.97, 0.98) *** 0.98 (0.97, 0.99) *** 0.97 (0.96, 0.98) ***
Drinking Status 4

Drinker, Does not Exceed Guidelines 1.14 (0.90, 1.45) 0.96 (0.64, 1.44) 1.26 (0.92, 1.74)
At-risk Drinker, Exceeds Guidelines 2.32 (1.89, 2.84) *** 2.14 (1.51, 3.03) 2.53 (1.86, 3.44) ***

State Median Income 1.06 (0.17, 6.65) 0.92 (0.05, 16.82) 1.97 (0.88, 1.17)
State Male Binge Drinking Rate 1.11 (1.01, 1.23) * 1.07 (0.93, 1.24) 1.12 (1.02, 1.22) *
State Female Binge Drinking Rate 1.02 (0.86, 1.22) 1.00 (0.79, 1.25) 1.01 (0.88, 1.17)
Contraceptive Access 5 0.90 (0.65, 1.24) 0.84 (0.49, 1.43) 0.99 (0.73, 1.32)
Male Binge * Contraceptive Access 6 0.92 (0.85, 0.99) * - 0.91 (0.85, 0.97) **
Constant 0.34 (0.12, 0.96) * 0.23 (0.03, 1.60) 0.29 (0.12, 0.69) **

Note: *** p < 0.001 ** p < 0.01 * p < 0.05 † p < 0.10; 1 Harm from Others’ Drinking = Reported one or more of 8
second-hand harms in the past year; 2 Reference =White; 3 Reference = $100,001+; 4 Reference = Non-drinker;
5 Contraceptive access = The state offered or required insurance coverage of contraception and/or low-income access
to family planning, versus neither; 6 Main effects model reported for men because interaction was not significant,
p > 0.10.
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(a) (b)

Figure 1. Interaction between male binge drinking rate and contraceptive access in relation to any
second-hand harm from alcohol in the past year: (a) in the full sample (left panel); and (b) for women
(right panel).

The stratified models used to test Hypothesis 3 (Table 2 and Figure 1, right panel) revealed this
pattern was unique to harms reported by women (OR = 0.91 for interaction and OR = 1.12 for the male
binge drinking rate; Wald chi-square (df = 17) = 291.07, p < 0.001), with predicted probabilities of
experiencing one or more harm due to someone else’s drinking ranging from 0.156 (95% CI = 0.113,
0.199) at the lowest rates of binge drinking by men to 0.249 (95% CI = 0.189, 0.309) at the highest rates
of binge drinking by men in states with restricted contraceptive access and from 0.190 (95% CI = 0.149,
0.232) at the lowest rates of binge drinking by men to 0.200 (95% CI = 0.149, 0.253) at the highest rates
of binge drinking by men in states with good contraceptive access. The interaction was not statistically
significant for men, so it was dropped from the model. In the main effects model for men (Table 2),
none of the state-level variables were significantly associated with past-year harms from someone
else’s drinking.

3.2.2. Past-Year Stranger-Perpetrated Harm

A similar pattern of results was found in the full sample when considering stranger-perpetrated
harms. Both contraceptive access (OR = 0.89; Wald chi-square (df = 18) = 327.57, p < 0.001; Table 3) and
abortion rights (OR = 0.90; Wald chi-square (df = 18) = 310.89, p < 0.001; Table 4) evidenced significant
interactions with the male binge-drinking rate.

As shown in Table 3 and Figure 2, in states with restricted contraceptive access (the reference
group), the male binge drinking rate was associated with significantly greater odds of harms from
drinking strangers (OR = 1.17). The marginal predicted probabilities showed a significant association
of states’ male binge drinking rates with past-year harm due to a stranger’s drinking only in states with
restricted contraceptive access (the association was not significant in states with good contraceptive
access): Predicted probabilities ranged from 0.067 (95% CI = 0.031, 0.103) at the lowest rates of binge
drinking by men to 0.143 (95% CI = 0.096, 0.190) at the highest rates of binge drinking by men in states
with restricted contraceptive access and from 0.070 (95% CI = 0.044, 0.096) at the lowest rates of binge
drinking by men to 0.082 (95% CI = 0.051, 0.113) at the highest rates of binge drinking by men in states
with good contraceptive access. In the stratified models, the interaction between contraceptive access
and men’s binge drinking rates was not significant for either men or women, and in the main effect
models (Table 3), none of the state-level variables were associated with harm from drinking strangers
for either men or women.
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Table 3. Interactive associations of male binge drinking rates and contraceptive access with harm from
drinking strangers.

Predictor Variables

Full Sample Men Women

(N = 7792) (n = 3156) (n = 4636)

OR (95% CI) OR (95% CI) OR (95% CI)

Male 1.37 (1.07, 1.74) * - -
Unmarried 1.34 (1.03, 1.75) * 1.52 (0.96, 2.40) † 1.31 (0.92, 1.87)
Race/Ethnicity 1

Black 1.08 (0.74, 1.57) 1.19 (0.67, 2.11) 0.92 (0.57, 1.47)
Hispanic 0.90 (0.66, 1.21) 0.86 (0.51, 1.46) 0.82 (0.44, 1.51)
Other/Missing 1.64 (1.11, 2.42) * 2.49 (1.43, 4.33) ** 0.97 (0.48, 1.97)

Less than College Degree 0.90 (0.64, 1.26) 1.21 (0.74, 1.98) 0.67 (0.43, 1.05) †
Income 2

Up to $20,000 1.34 (0.85, 2.11) 0.84 (0.43, 1.63) 1.89 (0.91, 3.96) †
$20,000–$60,000 1.23 (0.75, 2.04) 1.21 (0.60, 2.44) 1.19 (0.65, 2.16)
$60,001–$100,000 0.97 (0.64, 1.48) 1.04 (0.53, 2.04) 0.82 (0.38, 1.77)
Missing Income 1.01 (0.61, 1.67) 1.08 (0.52, 2.22) 0.88 (0.36, 2.14)

Age 0.97 (0.97, 0.98) *** 0.99 (0.97, 1.00) * 0.96 (0.95, 0.97) ***
Drinking Status 3

Drinker, Does not Exceed Guidelines 0.95 (0.70, 1.29) 0.89 (0.55, 1.43) 0.92 (0.53, 1.61)
At-risk Drinker, Exceeds Guidelines 1.85 (1.41, 2.44) *** 1.80 (1.11, 2.93) * 1.82 (1.06, 3.12) *

State Median Income 1.02 (0.15, 7.11) 0.48 (0.02, 12.16) 1.72 (0.74, 1.18)
State Male Binge Drinking Rate 1.17 (1.04, 1.31) * 1.08 (0.94, 1.25) 1.13 (0.95, 1.36)
State Female Binge Drinking Rate 1.02 (0.85, 1.22) 1.02 (0.80, 1.28) 0.93 (0.74, 1.18)
Contraceptive Access 4 0.74 (0.48, 1.14) 0.84 (0.38, 1.87) 0.68 (0.35, 1.34)
Male Binge * Contraceptive Access 5 0.89 (0.81, 0.97) * - -
Constant 1.73 (0.44, 0.67) * 0.13 (0.01, 1.32) † 0.32 (0.06, 1.76)

Note: *** p < 0.001 ** p < 0.01 * p < 0.05 † p < 0.10; 1 Reference =White; 2 Reference = $100,001+; 3 Reference =
Non-drinker; 4 Contraceptive access = The state offered or required insurance coverage of contraception and/or
low-income access to family planning, versus neither; 5 Main effects model reported for gender-stratified analyses
because interactions were not significant, p > 0.10.

Figure 2. Interaction between male binge drinking rate and contraceptive access in relation to
stranger-perpetrated harm in the full sample.

The interaction pattern was consistent when using the indicator of abortion rights. As shown
in Table 4 and Figure 3, in states with restricted abortion access (the reference group), the male
binge drinking rate was associated with significantly greater odds of harms from drinking strangers
(OR = 1.14). The marginal predicted probabilities showed a significant association of states’ male binge
drinking rates with past-year harm due to a stranger’s drinking only in states with restricted abortion
access (the association was not significant in states with good abortion access): Predicted probabilities
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ranged from 0.067 (95% CI = 0.038, 0.095) at the lowest rates of binge drinking by men to 0.131 (95% CI
= 0.088, 0.173) at the highest rates of binge drinking by men in states with restricted abortion access
and from 0.068 (95% CI = 0.043, 0.093) at the lowest rates of binge drinking by men to 0.077 (95%
CI = 0.043, 0.111) at the highest rates of binge drinking by men in states with good abortion access.
In the stratified models, the interaction between abortion rights and male binge drinking rates was not
significant for men, but it approached significance for women (OR = 0.88; Wald chi-square (df = 17) =
158.01, p < 0.001; Table 4).

Table 4. Interactive associations of male binge drinking rates and abortion rights with harm from
drinking strangers.

Predictor Variables

Full Sample Men Women

(N = 7792) (n = 3156) (n = 4636)

OR (95% CI) OR (95% CI) OR (95% CI)

Male 1.36 (1.07, 1.74) * - -
Unmarried 1.34 (1.03, 1.74) * 1.52 (0.96, 2.41) † 1.31 (0.92, 1.86)
Race/Ethnicity 1

Black 1.08 (0.74, 1.56) 1.18 (0.67, 2.08) 0.90 (0.56, 1.44)
Hispanic 0.90 (0.66, 1.22) 0.87 (0.51, 1.48) 0.81 (0.44, 1.49)
Other/Missing 1.63 (1.11, 2.41) * 2.50 (1.44, 4.35) ** 0.97 (0.47, 1.97)

Less than College Degree 0.90 (0.64, 1.26) 1.21 (0.74, 1.97) 0.67 (0.43, 1.05) †
Income 2

Up to $20,000 1.34 (0.85, 2.11) 0.84 (0.43, 1.63) 1.90 (0.90, 3.99) †
$20,000–$60,000 1.23 (0.75, 2.03) 1.21 (0.60, 2.42) 1.19 (0.65, 2.16)
$60,001–$100,000 0.97 (0.64, 1.48) 1.04 (0.53, 2.03) 0.81 (0.37, 1.76)
Missing Income 1.01 (0.61, 1.67) 1.08 (0.52, 2.22) 0.89 (0.36, 2.16)

Age 0.97 (0.97, 0.98) *** 0.99 (0.97, 1.00) * 0.96 (0.95, 0.97) ***
Drinking Status 3

Drinker, Does not Exceed Guidelines 0.95 (0.70, 1.29) 0.89 (0.55, 1.42) 0.91 (0.52, 1.59)
At-risk Drinker, Exceeds Guidelines 1.85 (1.40, 2.43) *** 1.80 (1.11, 2.92) * 1.81 (1.05, 3.11) *

State Median Income 1.68 (0.26, 11.02) 1.63 (0.07, 37.35) 2.87 (0.39, 20.94)
State Male Binge Drinking Rate 1.14 (1.02, 1.29) * 1.06 (0.92, 1.23) 1.18 (0.95, 1.48)
State Female Binge Drinking Rate 1.02 (0.85, 1.22) 1.07 (0.83, 1.38) 0.96 (0.74, 1.25)
Abortion Rights 0.74 (0.49, 1.12) 0.64 (0.30, 1.37) 0.81 (0.46, 1.42)
Male Binge * Abortion Rights 4 0.90 (0.82, 0.98) * - 0.88 (0.76, 1.01) †
Constant 0.12 (0.04, 0.40) *** 0.07 (0.01, 0.51) ** 0.21 (0.54, 0.84) *

Note: *** p < 0.001 ** p < 0.01 * p < 0.05 †p < 0.10; 1 Reference =White; 2 Reference = $100,001+; 3 Reference =
Non-drinker; 4 Main effects model reported for men because interaction was not significant, p > 0.10.

Figure 3. Interaction between the male binge drinking rate and abortion rights in relation to
stranger-perpetrated harm in the full sample.
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3.2.3. Past-Year Spouse- or Partner-Perpetrated Harm

A different pattern of results emerged for spouse/partner-perpetrated harms. Only economic
equality evidenced a significant interaction with the male binge-drinking rate (OR = 1.18; Wald
chi-square (df = 18) = 166.53, p < 0.001; Table 5). The interaction is depicted in Figure 4 (left panel),
which shows a diverging pattern, with higher rates of male binge drinking associated with only
slightly higher rates of spouse/partner harm in states with economic equality (solid line) and somewhat
decreasing rates of spouse/partner harm in states without economic equality (dashed line).

Table 5. Interactive associations of male binge drinking rates and economic equality with harm from
drinking spouse/partner.

Predictor Variables

Full Sample Men Women

(N = 7792) (n = 3156) (n = 4636)

OR (95% CI) OR (95% CI) OR (95% CI)

Male 0.42 (0.26, 0.68) *** - -
Unmarried 0.87 (0.56, 1.34) 1.02 (0.38, 2.69) 0.84 (0.50, 1.42)
Race/Ethnicity 1

Black 0.96 (0.52, 1.79) 1.49 (0.57, 3.88) 0.80 (0.39, 1.65)
Hispanic 0.78 (0.45, 1.35) 1.38 (0.44, 4.34) 0.66 (0.34, 1.30)
Other/Missing 1.71 (0.87, 3.39) 3.02 (0.90, 10.15) † 1.40 (0.61, 3.23)

Less than College Degree 1.50 (0.98, 2.31) † 1.29 (0.52, 3.20) 1.53 (0.96, 2.44) †
Income 2

Up to $20,000 1.81 (0.94, 3.45) † 1.90 (0.71, 5.07) 1.87 (0.76, 4.61)
$20,000–$60,000 1.20 (0.67, 2.17) 0.66 (0.20, 2.24) 1.60 (0.69, 3.68)
$60,001–$100,000 0.95 (0.49, 1.85) 0.80 (0.38, 1.69) 0.98 (0.41, 2.34)
Missing Income 0.58 (0.25, 1.38) 0.77 (1.17, 3.53) 0.49 (0.18, 1.31)

Age 0.98 (0.97, 0.99) *** 1.00 (0.98, 1.01) 0.97 (0.96, 0.98) ***
Drinking Status 3

Drinker, Does not Exceed Guidelines 1.51 (0.88, 2.58) 1.64 (0.53, 5.06) 1.39 (0.67, 2.88)
At-risk Drinker, Exceeds Guidelines 2.23 (1.37, 3.65) ** 2.68 (1.04, 6.88) * 2.13 (1.06, 4.27) *

State Median Income 2.96 (0.07, 117.38) 7.06 (0.06, 781.29) 5.16 (0.05, 540.02)
State Male Binge Drinking Rate 0.90 (0.76, 1.07) 0.90 (0.71, 1.14) 0.93 (0.74, 1.16)
State Female Binge Drinking Rate 0.90 (0.67, 1.20) 1.02 (0.68, 1.50) 0.85 (0.61, 1.19)
Economic Equality 1.88 (0.97, 3.63) † 1.39 (0.62, 3.12) 1.83 (0.70, 4.80)
Male Binge * Economic Equality 4 1.18 (1.00, 1.39) * - 1.25 (1.02, 1.54) *
Constant 0.02 (0.00, 0.12) *** 0.00 (0.00, 0.03) *** 0.01 (0.00, 0.16) **

Note: *** p < 0.001 ** p < 0.01 * p < 0.05 † p < 0.10; 1 Reference =White; 2 Reference = $100,001+; 3 Reference =
Non-drinker; 4 Main effects model reported for men because interaction was not significant, p > 0.10.

(a) (b)

Figure 4. Interaction between male binge drinking rate and economic equality in relation to
spouse-perpetrated harms (a) in the full sample (left panel); and (b) for women (right panel).
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The marginal predicted probabilities suggested that states’ male binge drinking rates were not
significantly associated with past-year harm due to a partner’s drinking in either group of states,
however: Predicted probabilities ranged from 0.029 (95% CI = 0.015, 0.043) at the lowest rates of binge
drinking by men to 0.016 (95% CI = 0.002, 0.031) at the highest rates of binge drinking by men in states
without economic equality and from 0.033 (95% CI = 0.013, 0.054) at the lowest rates of binge drinking
by men to 0.047 (95% CI = 0.017, 0.078) at the highest rates of binge drinking by men in states with
economic equality. The stratified models revealed that this pattern was unique to harms reported by
women (OR = 1.25; Wald chi-square (df = 17) = 79.34, p < 0.001; Table 5 and Figure 4, right panel),
although the marginal predicted probabilities suggested that states’ male binge drinking rates were
not significantly associated with women’s reports of past-year harm due to a partner’s drinking in
either group of states: Predicted probabilities ranged from 0.039 (95% CI = 0.017, 0.062) at the lowest
rates of binge drinking by men to 0.026 (95% CI = -0.004, 0.057) at the highest rates of binge drinking
by men in states without economic equality and from 0.038 (95% CI = 0.011, 0.066) at the lowest rates
of binge drinking by men to 0.081 (95% CI = 0.023, 0.138) at the highest rates of binge drinking by men
in states with economic equality. The interaction was not statistically significant for men. In the main
effects model for men (Table 5), none of the state-level variables were significantly associated with
past-year harm due to a spouse or partner’s drinking.

4. Discussion

In this US study, with the exception of an association between male binge drinking and harms
perpetrated by drinking strangers, we did not see any strong independent associations of either gender
equality (Hypothesis 1a) or state-level drinking culture (Hypothesis 1b) with second-hand harms from
alcohol. Our findings on Hypothesis 1a thus did not replicate prior studies showing an association
between gender equality and reduced violence [8,30,31], suggesting the relationship between gender
equality and alcohol-related harms is more complex than what can be captured by a main effect model.
As hypothesized, we did find evidence that the combination of low gender equality (indexed here
by indicators of restricted reproductive rights, including limited contraceptive access and curtailed
abortion rights) and high levels of binge drinking by men was associated with increased odds of
second-hand harms (Hypothesis 2). This relationship was seen in overall models and it was suggested
in results for women, but not seen in results for men (Hypothesis 3). This moderation pattern held
for an overall indicator of any second-hand harm in the past year, as well as for an indicator of harm
attributed to drinking strangers. Thus, in this nationally-representative US sample, reproductive rights
for women appear to buffer against the negative impacts of male binge drinking on others in the
community, particularly on women. Future research should seek to replicate our findings, teasing
out different types of alcohol-related harms at varying levels of severity, and to examine mechanisms
through which these protective effects may occur, such as through changing social norms around
violence or allowing women to not be tethered to violent men or to families or communities with high
levels of violence.

When we examined alcohol-related harms perpetrated by intimate partners (spouses or boyfriends/
girlfriends), a different interaction pattern emerged. There were somewhat elevated rates of
spouse/partner harm in states with economic equality but high levels of male binge drinking, but
somewhat lower rates of spouse/partner harm in states without economic equality but high rates
of male binge drinking. It may be that there is a backlash against women in these higher-equality,
heavy-drinking states [8]. There also may be a tendency for people (women, in particular) in
lower-equality, less-heavy-drinking states to label a partner’s drinking behavior as problematic, thus
resulting in an increased reporting of harms in these contexts. Further, women in environments with
greater gender equality may be more likely to divulge alcohol-related harms perpetrated by a partner
or spouse. These possibilities should be examined in detail in longitudinal studies that could assess
changes in gender equality and changes in second-hand harms from alcohol, as well as in qualitative
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studies that could describe the social construction of second-hand harms in regions with lower rates of
binge drinking or higher economic equality.

We provide new evidence under Hypothesis 1b that a state-level drinking culture characterized
by greater binge drinking by men is associated with second-hand harms from drinking strangers. Our
findings are similar to prior research, showing that high levels of binge drinking on college campuses
were related to reports of second-hand harms experienced by residents of nearby neighborhoods [38].
However, female drinking culture was not associated with second-hand alcohol harms, independently
nor in tandem with measures of gender equality. This was not surprising given the contexts in which
women drink in the US and other countries, with women tending to drink less often in public settings
such as bars than men [32]. Drinking in public settings is associated with higher volume consumption
and more opportunities for harms, both due to someone’s own drinking and from the drinking
of people around them [50,51]. A future study could incorporate the drinking contexts in which
these second-hand harms occur to examine differences across levels of gender equality. Furthermore,
western drinking cultures generally endorse a normative view of high alcohol consumption among
men, whereas women tend to be socialized otherwise [52,53]. However, in many age groups (with
the exception of adolescents and young adults), heavy drinking among women in the US is steadily
increasing [54] to meet rates comparable to those of men’s. Shifting drinking cultures may precede
greater occurrences of second-hand harms from alcohol, with women’s drinking contributing more to
these harms as women’s drinking cultures continue to evolve. Intersection of heavy drinking by women
with lower levels of gender equality also may put women at greater risk of alcohol-related harm.

To our knowledge, this is one of the first US studies on the topic of state-level gender
equality, drinking cultures and alcohol’s harm to others. Although we had the benefit of a large,
nationally-representative sample of adult respondents, our data were cross-sectional, and causality
cannot be implied. Although it is possible that reductions in the second-hand effects of alcohol could
precede changes in gender equality, it is less likely that changes in these harms would reduce binge
drinking by men or prompt legislators to enact laws and policies protecting women’s reproductive
rights. Thus, it seems reasonable to assume the outcomes studied here may have been at least partially
a result of the policy context and drinking culture of the respondents’ state of residence. Stronger
causal models would enhance the evidence base on this topic.

Another study limitation is that there may be other important effect modifiers that we did not
take into account, such as a respondent’s level of education [12] or work status [55], which have been
shown to interact with gender equality in studies of drinking behavior. An additional consideration is
that some of the US states with the lowest gender equality (such as Idaho, South Dakota and Utah) are
also relatively sparsely populated, and may be under-represented in general population samples such
as ours.

Further, the indicators of gender equality are not independent, and isolation of their effects may
be impossible. For example, four states scored low on all three measures of gender equality, and
fourteen states scored low on two of the three measures. Future work may benefit from the utilization
of summary scores that better describe the status of women on multiple dimensions. Finally, additional
work is needed to disentangle the effects of gender equality, drinking cultures and attitudes toward
violence (and particularly violence to women) on alcohol’s second-hand harms, as these may be
related in complex ways [56]. Future work also should examine overall cultures of violence, using
indicators such as levels of violence toward women or state laws on domestic violence and sexual
assault, in relation to second-hand harms from alcohol.

5. Conclusions

Findings from a large, population-representative study of US adults suggest detrimental effects
of high rates of male binge drinking may be exacerbated by gender inequality, with this effect being
particularly harmful for women. As reproductive rights decrease in U.S. states [57], policy makers in
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states with high levels of binge drinking should be aware that changes in reproductive rights might
increase second-hand harms from alcohol experienced by women in these states.
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