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Abstract
Background: Adverse childhood experiences (ACEs) are associated with illicit drug use among pregnant
women who are socioeconomically vulnerable. While it is assumed that the impact of ACEs on illicit drug
use in pregnancy is reduced among women with higher socioeconomic status (SES), this assumption is
not well tested in the literature. The objective of this study was to examine the impact of maternal ACEs
on illicit drug use in a community-based sample of pregnant women with middle to high SES. Methods:
This study is a secondary analysis of a prospective cohort study that collected data from 1,660 women
during and after pregnancy in Calgary, Canada between 2008-2011 using mailed surveys. Illicit drug use
in pregnancy was self-reported by women at 34-36 weeks gestation. An established scale examined
maternal ACEs before 18 years. Logistic regression models and 95% con�dence intervals tested
associations between maternal ACE scores and illicit drug use in pregnancy. Results: Overall, 3.1   % of
women in this predominantly married, well-educated, middle and upper middle income sample reported
illicit drug use in pregnancy. Women with 2-3 ACEs had more than a two-fold increase, and women with 4
or more ACEs had almost a four-fold increase in illicit drug use in pregnancy, relative to women with 0-1
ACEs after adjustment for confounders. Exposure to child abuse was more consistently associated with
illicit drug use in pregnancy than exposure to household dysfunction in childhood. Conclusions: Maternal
ACEs were common and associated with a moderate increase in the odds of illicit drug use in pregnancy
among Canadian women with middle to high SES. 

1. Background
The purpose of this study was to examine the role that adverse childhood experiences (ACE) could play in
illicit drug use among pregnant women with moderate to high socioeconomic status (SES). Illicit (or
street) drug use involves the use of substances manufactured and/or sold illegally. Although illicit drug
use is reported by 1% to 6% of pregnant women and thus considered rare in most countries, when it does
occur it can have serious consequences (1–8). The four most commonly used illicit drugs in pregnancy
are cannabis, cocaine, methamphetamine and opioids derived from street sources (9–11). Systematic
reviews have summarized the adverse impacts of these substances during and after pregnancy.
Depending on the illicit drug used, obstetrical complications can include intrauterine growth restriction,
placental abruption, preterm delivery, stillbirth, and maternal death (12–17). Neonatal complications can
include low birth weight, congenital malformations, neonatal abstinence syndrome, and fetal death (15–
18). Prenatal exposure to cannabis, cocaine, methamphetamine, opioids, and other illicit drugs have also
been shown to impact infant and child development, health, and academic achievement, including
impacts that extend beyond school years (19–23). 

Women who use illicit drugs while pregnant also take on risks that go beyond the speci�c drug used, as
there is an inherent uncertainty about the dose, drug types, and contaminants ingested due to their
undocumented origin (2,24,25). For example, a 2018 study that asked illicit drug users to anonymously
submit drug samples found 60% of the illicit Canadian drug supply was adulterated with fentanyl and
other substances the person had not anticipated (26).
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ACEs and Illicit Drug Use in Pregnancy

Given illicit drug use in pregnancy has a plethora of adverse impacts on public health, a strong research
base is needed to inform prevention efforts. However, pregnant women who use illicit drugs are an elusive
population who often choose to remain unidenti�ed due to fear of reprisal and judgement. Hence, this
population is di�cult to study, and risk factors for illicit drug use in pregnancy are not well understood,
particularly in non-clinical and more a�uent populations (27,28). Research in general (i.e., non-pregnant)
populations has highlighted adverse childhood experiences (ACEs) as particularly strong risk factors for
illicit drug use among adults (29). A 2017 systematic review of 37 studies found moderate to strong
associations between an ACE score of four or more and a variety of health problems and at-risk
behaviours in adulthood (29). Across the 23 outcomes examined in this review, the strongest association
was found between an ACE score of four or more and problematic drug use in adulthood (odds ratio
above than seven) (29).

ACEs are de�ned as child maltreatment and exposure to household dysfunction before 18 years of
age (30). As social experiences, ACEs hamper a child’s ability to correctly attribute the intent of caregivers,
trust, and develop secure attachments with them (31). Over time, households characterized by abuse and
neglect undermine a developing child’s ability to regulate their emotions and cope effectively with
negative affect (31). As a result, children and adolescents with elevated ACE scores display higher
internalizing symptoms such as depression and anxiety, as well as externalizing symptoms such as
substance use and other at-risk behaviours that may follow them into adulthood (32–37). 

Given the large number of studies that have documented an association between ACE score and drug use
in the general population, it is reasonable to expect that this association would extend into pregnancy.
Yet, few studies have examined this association outside highly vulnerable groups. A US study found
maternal ACEs of four or more were strongly associated with illicit drug use in pregnancy (odds ratio of
six) within a sample of predominantly young, single women with low incomes and low educational
attainment (38). A German study examined the association between maternal child sexual abuse (CSA)
and drug use among 255 pregnant women who were not socioeconomically vulnerable. They found two
women who experienced CSA, and zero women who had not experienced CSA reported illicit drug use in
pregnancy; thus an association could not be examined (39). Studies with other samples that are not
socioeconomically vulnerable have looked at associations between maternal ACEs and a combined
substance use variable that includes drug use, alcohol use, and/or smoking in pregnancy, likely due to the
low prevalence of illicit drug use in pregnancy (3,40). Thus, it remains unclear whether ACEs are
associated speci�cally with illicit drug use in pregnancy among women who are not highly
socioeconomically vulnerable (38). 

The purpose of the present study was to address this gap by examining the association between
maternal ACEs and illicit drug use in a moderately sized, community-based sample of pregnant women
with middle to high socioeconomic status.
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2. Methods
2.1 Study Sample

The current investigation is a cross-sectional analysis of the All Our Families prospective cohort
which collected data from women during and after pregnancy on
determinants of maternal and infant health (41–43). Pregnant women were recruited from medical
o�ces and the community in Calgary, Canada between 2008 and
2011. Inclusion criteria were: maternal age ≥18 years,
being <25 weeks’ gestation, receiving prenatal care, and being fluent in English. The present analysis was
conducted in 2020. The dataset supporting the conclusions of this article is available in the PolicyWise
for Children & Families SAGE Metadata repository [S01-
197845.4: https://sagemetadata.policywise.com/nada/index.php/catalog/1#metadata-
identi�cation] (43).

2.2 Procedure
Pregnant women and mothers completed six mailed survey packages with postage-paid return envelopes
spanning pregnancy to three years postpartum; three of which were used in this secondary analysis
(mean time to complete: 25 min each) (41). The �rst time point used in this analysis was collected at <25
weeks gestation and included questions on participant sociodemographics. The second timepoint was
collected at 34-36 weeks gestation and included questions on illicit drug use during pregnancy. Data for
the third time point were collected three years after birth and included questions about maternal ACEs
before 18 years of age. Questions about maternal ACEs were asked at the third data collection time point
because this longitudinal study was developed and funded in phases, with data collection about
maternal ACEs funded during the third data collection window. Informed consent was obtained at each
time point. Full data collection procedures are reported elsewhere (41,44).

2.3 Methods of Follow-Up
Approximately 83% of the 4,011 pregnant women who enquired about the study met inclusion criteria and
agreed to participate (N = 3,341). Trained research assistants contacted the participants if data were
missing or clari�cation of responses was required. Participants who failed to return their questionnaire
within three weeks were contacted by telephone and/or e-mail and reminded to complete the
questionnaire; multiple attempts were made until the participant was contacted and provided the
opportunity for a repeat mail-out. To keep participants engaged and updated, congratulation cards were
sent after the birth of their baby, as well as newsletters semi-annually containing project progress and
preliminary results. Despite these efforts, there was attrition over the course of the study with
approximately 70% of eligible participants returning all survey packages mailed to them (41,44). At the

https://sagemetadata.policywise.com/nada/index.php/catalog/1#metadata-identification
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three-year time point 2,909 women were eligible for follow-up. Among these, 60% completed all relevant
questions related to the variables examined in the present analysis (N = 1,680). 

2.4 Measures
2.4.1 Drug Use

The use of illicit drugs in pregnancy was assessed at 34-36 weeks gestation by the question: Since
becoming pregnant (including before you knew you were pregnant), did you ever use illicit drugs?
Responses options were yes or no. 

2.4.2 ACEs

At infant age 36 months, mothers were asked to recall ACEs that occurred in their lives before the age of
18 using a detailed questionnaire adapted from the original ACE checklist.(45) For consistency with the
original scoring of Felitti et al. and in response to pilot testing, questions were simpli�ed for some of the
original ACE questions to elicit yes/no responses instead of frequencies (often/very often) during data
collection (46). Detailed information about speci�c ACE questions used in this study can be found in
Table 1. 

2.4.3. Sociodemographics

Maternal age, education, yearly before-tax household income, marital status, pregnancy intention, and
parity (birth to a fetus >24 weeks) were collected in the �rst questionnaire package completed by mothers
at <25 weeks gestation. 

2.5 Statistical Analysis
Separate logistic regression models, using adjusted odds ratios (AORs) and 95% con�dence intervals
(CIs) assessed the odds of illicit drug use in pregnancy as a function of a 3-category ACE score (0-1 ACE,
2-3 ACEs and  ≥4 ACEs), a 3-category child abuse score (no child abuse, 1 form of child abuse, 2 or more
forms of child abuse); and childhood household dysfunction score (no household dysfunction, 1 form of
household dysfunction, 2 or more forms of household dysfunction). 

Given the goal of this analysis was to examine the impact of maternal ACEs on illicit drug use among
pregnant women with middle to high SES, the small percentage of women living in households that
earned less than the low income cut-off for a family of four during the period in which the data were
collected (i.e., less than $40,000/yr) were removed from the analysis (n = 20, 1.2% of sample) (47). Thus,
the �nal sample size examined was N = 1660 pregnant women, all of whom had household incomes of
$40,000/yr or more. Given there was variation in household income in the remaining sample, household
income was adjusted for as a covariate. Other variables associated with illicit drug use in pregnancy at p
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< 0.20 were retained as confounders in regression models including maternal age, marital status,
education, and whether the pregnancy was intended. 

We purposively refrained from controlling for mental health given the impacts of ACE score on mental
health are well documented across longitudinal studies; as are the impacts of mental health on illicit drug
use (48). Thus, controlling for mental health, which likely sit on the causal pathway between ACEs and
the use of illicit drugs in pregnancy, would introduce bias by decomposing the total effect of x on y into
its constitute parts (49). A 95% con�dence interval (CI) was selected a priori given 1% to 6% of pregnant
women report illicit drug use in community-based samples. Thus statistical power was expected to be
low despite a moderately sized sample of 1,660 pregnant women, and use of a 99% CI may have resulted
in a Type II error (1–8). Missing data were handled using listwise deletion. Data were examined using
SPSS 26.0. 

3. Results
3.1 Sample Sociodemographics

Participants ranged in age from 18-45 years at <25 weeks gestation (M = 30.9 years, SD=4.3, range 18 to
45 years). As shown in Table 2, most were married (90.2%) or living common law (6.1%). The current
pregnancy was intended for approximately 85% of the sample. Women were highly educated with 81.1%
having completed university or college. All lived in at least middle income households. Approximately two
thirds of the sample had household incomes that exceeded the median for households with children in
Canada ($95,900) during the time frame in which the data were collected (50). This included a third of the
sample who reported incomes at or above $150,000 per year, which placed them in the top 20% of
earners for households with children in Canada (50). 

3.2 Maternal ACE Score and Illicit Drug Use in Pregnancy

Maternal ACE score ranged from 0 to 8 (M = 1.5, SD = 1.7). ACE exposures were common among
expectant mothers with 62% reporting at least one ACE before the age of 18. Four or more ACEs were
reported by 14.1% of the sample. Overall, 3.1% of the sample reported illicit drug use during their current
pregnancy (n = 51). As shown in Table 2, this included 1.4% of women with 0-1 ACEs reported illicit drug
use in pregnancy, 5% of women with 2-3 ACEs, and 7.3% of women with 4 or more ACEs. In an adjusted
logistic regression model, the association between ACE score and illicit drug use in pregnancy was
moderate in strength. Compared to women with 0-1 ACEs, women with 2-3 ACEs had more than a three-
fold increase, and women with 4 or more ACEs had almost a four-fold increase in the odds of illicit drug
use in pregnancy after adjustment for confounders. 

Child abuse was reported by 43.7% of the sample. Emotional abuse was most commonly reported
(35.5%), followed by physical abuse (16.7%) and sexual abuse (13.3%). Compared to women who did not
experience child abuse, women who experienced 1 form of child abuse had more than a two-fold increase
in the odds of illicit drug use in pregnancy; while women who experienced 2 to 3 forms of child abuse had
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almost a three-fold increase in the odds of illicit drug use in pregnancy after adjustment for confounders
(Table 3). 

At least one form of household dysfunction in childhood was reported by 48.0% of the sample. The most
common exposure was mental illness in the home (24.6%) followed by parental separation or divorce
(22.8%), and parental substance abuse (20.8%). There was no association between experiencing one
form of household dysfunction in childhood and illicit drug use in pregnancy. As shown in Table 3,
approximately one quarter of the sample reported 2-6 forms of household dysfunction in childhood. This
subsample had more than a two-fold increase in the odds of illicit drug use in pregnancy. 

4. Discussion
Maternal ACEs were common in this study, and signi�cantly associated with illicit drug use in this
community-based, middle to high-income sample of pregnant women. The proportion of the sample that
reported illicit drug use while pregnant was 3.1%, which is comparable to other studies which show that
1% to 6% of women in community-based samples report illicit drug use in pregnancy (1–7). The
frequency of ACEs reported in this study were comparable to national US research collected within a
similar time frame. Speci�cally, 62% of women in the present study reported at least one ACE, and a
mean ACE score of 1.5. A 2011-2014 surveillance study across 23 US states similarly documented that
62% of adults reported at least one ACE, and a mean ACE score of 1.7 (51). The US survey found
childhood emotional, physical and sexual abuse was reported by 34%, 18%, and 16% of American
women; respectively (51). In the present Canadian sample, childhood emotional, physical and sexual
abuse was reported by 36%, 17%, and 13% of women; respectively. Exposure to household dysfunction in
the present sample was also similar to US estimates, with parental separation/divorce and parental
substance use reported by 34% and 18% of American women, compared to 23% and 21% of Canadian
women in this study (51). 

In the present study, an ACE score of four or more was moderately associated with illicit drug use in
pregnancy (odds ratio of 3.7). This �nding differs from Chung et al. (2010) who found four or more ACEs
was strongly associated with illicit drug use in pregnancy (odds ratio above 7) among women in the
US (38). A key reason for this difference may the average socioeconomic status between the samples. In
the US study, the sample largely consisted of young (mean age: 24 years), single (75% unmarried) women
with low educational attainment (18% had completed university or college) and low income (38). In the
present study, the sample largely consisted of mature (mean age: 31 years), married (90%), well educated
(81% had completed university or college) women with middle to high household incomes. It may be that
the higher average SES of women in the present sample provided some level of protection against the
impacts of maternal ACEs on drug use in pregnancy, as compared to women examined by Chung and
colleagues. For example, higher SES may have provided women in our Canadian sample with greater
access to resources that could address the mental health impacts of ACEs on their well-being or
problematic drug use before and during their pregnancy. We note that there are only a small number of
effective therapies for substance use in pregnancy (52). These primarily involve behavioural counselling,
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the costs of which are seldom covered by government health insurance programs, and require signi�cant
personal resources to take part in (52). Most women in our sample also had a post-secondary degree and
thus the sample may have been more aware, on average, about the impacts that ACEs could have on their
well-being and/or the impacts that illicit drug use could have on their pregnancy.  

Yet, it is also important to note that the elevated SES of the present sample did not eliminate the impact
of ACEs on illicit drug use in pregnancy. The association observed in our sample was statistically
signi�cant and moderate in strength, suggesting that even among more a�uent populations, maternal
ACEs are an important risk factor for illicit drug use among pregnant women. Mediators of this
association may be similar to those observed in men and women in general population studies. It is well
documented that exposure to ACEs may result in psychological, behavioral and neurobiological
adaptations that promote short-term survival for a child in their environment, while conferring longer-term
vulnerability across a wide range of health-risk behaviors, including drug use (53). ACEs result in threat-
related social information processing biases, heightened emotional reactivity, di�culties with emotional
regulation, and blunted reward responsivity which can drive individuals toward more intense reward-
seeking in order to successfully alleviate these adverse states (54–58). Entering into pregnancy with an
elevated ACE score may heighten these impacts given it is an emotionally vulnerable time for women.
From a multigenerational perspective, women with elevated ACE scores may also receive less social
support from their parents during pregnancy relative to other women, or may continue to experience
emotional abuse from their parents as adults, which could in�uence or exacerbate illicit drug use in
pregnancy. It is recommended that future studies examine these and other potential mediators of the
associations observed in this study in large samples of pregnant women in order to accommodate such
analyses. The �ndings of this study do not suggest that a large percentage of women with an elevated
ACE score will use illicit drugs in pregnancy. The overall percentage of women who reported illicit drug
use while pregnant remained small, regardless of maternal ACE exposure. Indeed, even among women
with 4 or more ACEs, 93% reported they did not use illicit drugs during their pregnancy. 

Building on the work of Hall & van Teijlingen (2006), more qualitative studies with the small numbers of
pregnant women who use illicit drugs is also recommended to understand their needs and inform
prevention efforts (59). The results of this study suggest these qualitative samples should include
community-based women from across the socioeconomic spectrum to ensure a full understanding of the
drivers of illicit drug use in pregnancy across different populations.

Limitations

The associations documented in this observational study do not imply causation. Data collected on
maternal ACEs and illicit drug use in pregnancy were based on self-report. While retrospective reports of
major, easily de�ned ACEs have acceptable psychometric properties (60,61), illicit drug use in pregnancy
is frequently underreported (5). We note that underreporting is particularly ampli�ed in jurisdictions that
have laws that penalize women for prenatal drug use (4–6), which was not the case for the present
sample. Data were collected in a Canadian province that does not have laws that penalize women for
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prenatal drug use. Underreporting due to social desirability bias is also a concern (62). To reduce this
data were collected by mailed surveys rather than face-to-face interviews, women were reminded their
responses were con�dential, and returned surveys included only a participant’s ID (63,64). Despite these
efforts, the likely underreporting of illicit drug use in pregnancy remains a limitation of this study. That
said, the literature does not suggest differential reporting of substance use in pregnancy by maternal ACE
score. Thus, we expect the misclassi�cation of some pregnant women who had used illicit drugs into the
non-drug use group was non-differential and would not bias the associations observed in the direction of
a Type 1 error (65). We note there was attrition over the course of the study, with approximately 70% of
participants returning all survey packages mailed to them, and 58% of women completing all questions
relevant to this secondary analysis of the data. 

English �uency was required to participate. Census data indicate 92% of Alberta adults across all ages
were �uent in English during the period in which data were collected (66). Given English �uency is higher
in younger populations, and no participants exceeded the age of 45 in this study, we do not expect
English �uency signi�cantly impacted participant recruitment, but note it as a possible limitation. 

4.1 Conclusions

Maternal ACEs were common and associated with a moderate increase in the odds of illicit drug use
among community-based pregnant women with middle to high socioeconomic status in Canada. Illicit
drug use in pregnancy is a critical public health concern linked with a variety of harmful maternal and
fetal consequences. The present �ndings speak to the public health signi�cance of maternal ACEs on
illicit drug use in pregnancy, and the need for increased resources to support women of childbearing age
who have experienced childhood adversity. 
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Tables
Table 1. Questions asked about adverse childhood experiences 

The following questions are about events that happened                during
YOUR childhood; that is, before 18 years of age.

Response
options

1. Did you live with anyone who was depressed, mentally ill, or suicidal? Yes/no
2. Did you live with anyone who was a problem drinker or alcoholic? Yes/no
3. Did you live with anyone who used illegal street drugs or who abused
prescription medications? Yes/no
4. Did you live with anyone who served time or was sentenced to serve time
in prison, jail or other correctional facility? Yes/no
5. Were your parents separated or divorced? Yes/no
6. How often did your parents or adults in your household ever slap, hit,
kick, punch or beat each other up? Yes/no
7. Before age 18, how often did a parent or adult in your home ever hit, beat,
kick, or physically hurt you in any way? (Please do not include spanking) Never/once/

more than
once

8. How often did a parent or adult in your home ever swear at you, insult
you, or put you down? Never/once/

more than
once

9. How often did anyone at least 5 years older than you or an adult ever
touch you sexually?

Never/once/
more than
once

10. How often did anyone at least 5 years older than you or an adult try to
make you touch them sexually? Never/once/

more than
once

11. How often did anyone at least 5 years older than you or an adult force
you to have sex? Never/once/

more than
once
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Table 2. Overall sample characteristics and prevalence of illicit drug use in pregnancy by
sample characteristic (N = 1,660)
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Maternal characteristic

 
Sample

frequency n (%)

Frequency of illicit drug use in pregnancy
by characteristic n (%)

Sample total 1660 (100) 51 (100)
Age    
      < 35 yrs 1328 (80.0)      suppressed a
         ≥ 35 yrs 332 (20.0) suppressed
Marital status    
        Married 1497 (90.2) 34 (2.3)
        Living common law 101 (6.1)   suppressed
        Single 62 (3.7)   suppressed
Education    
        Less than a post-
secondary degree

313 (18.9) 24 (7.7)

        Post-secondary degree 1347 (81.1) 27 (2.0)
Household income (yearly)    
        $40,000 – $99,999 555 (33.4)  26 (4.7)
        $100,000 - $149,999 546 (32.9) 15 (2.7)
      ≥$150,000 559 (33.7) 10 (1.8)
Parity    
       No previous births 816 (49.5)  37 (4.5)
       ≥ 1 previous birth 833 (50.5) 14 (1.7)
Pregnancy was intended    
        Yes 1408 (84.8)   26 (1.8)
        No 252 (15.2)   25 (9.9)
ACE score    
          0-1 1023 (61.6) 14 (1.4)
          2-3 403 (24.3)  20 (5.0)
          ≥4  234 (14.1) 17 (7.3)
Maternal ACE child abuse
score

   

        No child abuse 930 (56.1) 15 (1.6)
        1 form of child abuse 435 (26.2) 18 (4.1)
        2-3 forms of child
abuse

294 (17.7) 18 (6.1)

Maternal ACE household
dysfunction score

   

        No household
dysfunction

864 (52.0) 15 (1.7)

        1 form of household
dysfunction

393 (23.7) 14 (3.6)

        2-6 forms of household
dysfunction

403 (24.3)  22 (5.5)
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a Data suppressed due to low cell count (under n = 10).

Table 2. Odds ratios (ORs), adjusted odds ratios (AORs), and 95% confidence intervals for illicit
drug use in pregnancy by ACE category (N = 1,660)a 

Models OR (95% CI) AOR (95% CI)
Model 1: Maternal ACE score < 18 years    
       0-1 ACEs 1.0

(Reference)
1.0
(Reference)

          2-3 ACEs 3.8 (1.9, 7.5) 3.0 (1.5, 6.1)
          ≥4 ACEs 5.7 (2.7, 11.6) 3.7 (1.7, 8.0)

Model 2: Maternal ACE child abuse score < 18 years    
     No abuse in childhood 1.0

(Reference)
1.0
(Reference)

     1 form of child abuse 2.6 (1.3, 5.3) 2.3 (1.1, 4.7)
     2-3 forms of child abuse 4.0 (2.0, 8.0) 2.8 (1.3, 5.7)

Model 3: Maternal ACE household dysfunction score < 18
years

 
 

  No household dysfunction 1.0
(Reference)

1.0
(Reference)

  1 form of household dysfunction 2.1 (1.0, 4.4) 1.5 (0.7, 3.2)
      2-6 forms of household dysfunction 3.3 (1.7, 6.4) 2.2 (1.1, 4.4)

a Variables significant using a 95% CI are presented in bold. Models were adjusted for maternal age, education,
income, marital status, and whether the pregnancy was intended.

 
 
 
 


