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A B S T R A C T   

Background: Fetal Alcohol Spectrum Disorder (FASD) is a leading cause of lifelong developmental and physical 
disabilities and behavioural problems. This study describes the characteristics of individuals diagnosed with or at 
risk for FASD in British Columbia, Canada. 
Methods: A retrospective chart review and cross-sectional analysis were conducted on records of individuals 
diagnosed or at risk for FASD at the Asante Centre from January 2015 to July 2019. Descriptive statistics results 
were stratified by age, sex, and involvement with the criminal justice and child welfare systems. Logistic 
regression was used to investigate potential associations. 
Results: 161 individuals with diagnosed or at risk for FASD, (53 % male; mean age = 15.7 years, SD = 9.1) were 
included in the analysis. High levels of psychological/developmental disabilities (78 %), physical comorbidities 
(38 %), substance use (50 %), and involvement in child welfare (75 %) and criminal justice systems (30 %) were 
found across the entire group. Individuals over 20 reported the greatest proportion of any past substance (60.9 
%), alcohol use (39.1 %) and stimulant use (30.4 %), compared to individuals aged 10–19 (41.3 %; 12.0 %; 14.1 
%, respectively). Involvement with the child welfare system was associated with higher chances of having 
anxiety (OR 4.1; 95 % CI: 1.25–15.00). Involvement with the criminal justice system was associated with higher 
rates of past substance and cannabis use. 
Conclusion: Individuals with FASD demonstrate a significant need for access to mental health and addiction 
services, especially among those with involvement in the child welfare and criminal justice systems. These 
findings point to the importance of improving policies to support the unique needs of individuals with FASD.   

1. Introduction 

Fetal Alcohol Spectrum Disorder (FASD) is a diagnostic term used to 
describe the impacts on the brain and body that can be caused by pre-
natal exposure to alcohol (Cook et al., 2016; May et al., 2014). FASD is a 

permanent, lifelong disability, which can involve differences in areas 
such as physical health, learning, memory, intelligence, attention, 
communication, behaviour, and emotions (Mattson et al., 2019). Due to 
a number of factors including the amount of alcohol ingested, the timing 
of exposure, and pre-existing genetic make-up, each person with FASD 
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can present with a unique profile of strengths and challenges (Ali et al., 
2018; May et al., 2017). In Canada, FASD is the leading cause of 
developmental disabilities (Public Health Agency of Canada, 2007), 
with an estimated population–based prevalence of 2%–3%, which 
makes it a significant public health concern (Popova et al., 2018). FASD 
poses a significant cost burden to any society. In Canada, for example, 
FASD is associated with $1.8 billion per year (conservative estimate; 
Popova et al., 2016a). 

Along with cognitive and learning challenges, individuals with FASD 
also typically struggle with adaptive daily living skills and everyday 
problem solving (Doyle et al., 2019; Temple et al., 2011). This can lead 
to difficulties with managing daily challenges or stressors, and without 
the appropriate supports, this can contribute to a variety of adverse 
outcomes. Many studies have found that individuals with FASD are at 
increased risk for problematic substance use, legal system involvement, 
and mental health issues (O’Connor and Paley, 2009; Pei et al., 2011; 
Streissguth et al., 2004) compared to their peers without FASD. It has 
been estimated, for example, that as many as 60 % of those with FASD 
will have contact with the criminal justice system at some point in their 
lives (Streissguth et al., 2004). Mental health issues are also common 
with rates of comorbidity often reported to range between 50%–90% 
(Famy et al., 1998; Pei et al., 2011; Popova et al., 2016b) and challenges 
with drug or alcohol problems have been reported at rates between 
35%–46% (McLachan et al., 2020; Streissguth et al., 2004). 

In addition to challenges associated with their own disability, in-
dividuals with FASD often face adversities and unfavourable circum-
stances related to their environment. Studies of children/youth in the 
care or protection of the child welfare system frequently find a high rate 
of individuals with FASD (Popova et al., 2013), highlighting that FASD 
can be a systemic family issue and involves psychosocial factors such as 
parental drug or alcohol problems or parental mental health issues. 

Previous studies have also suggested that the specific diagnostic 
category of Fetal Alcohol Syndrome (FAS), the dysmorphic subtype 
where all three sentinel facial features are present, may be predictive of 
outcomes such as removal from family of origin (Kvigne et al., 2004). It 
has been well documented in both animal and human studies that larger 
quantities of prenatal alcohol exposure (PAE) result in greater physical 
and cognitive deficits, and the appearance of facial features in FAS has 
been linked to the likelihood of higher levels of PAE (Streissguth et al., 
1994). However, in their seminal longitudinal study, Streissguth (2007) 
found that individuals with a diagnosis of FAS were less likely to 
experience a variety of adverse outcomes compared to those with Fetal 
Alcohol Effects (FAE), a diagnosis that did not include facial dysmor-
phology. This was attributed to the fact that the FAS group was identi-
fied early in life and received supports that the FAE group did not 
receive, highlighting the fact that additional factors, including psycho-
social and environmental issues, may play a role in mediating outcomes. 

Given the exceptionally high frequency of adverse outcomes re-
ported for individuals with FASD, it is crucial to understand the factors 
associated with their occurrence and if these factors can be identified 
and targeted for intervention initiatives. Of note, more information is 
currently available about outcomes in FASD from studies of populations 
in America (e.g. Streissguth et al., 2004) or Europe (Rangmar et al., 
2015; Spohr et al., 2007). Differences in culture, judicial systems, social 
services, and attitudes towards disability could be linked to differential 
outcomes across jurisdictions, making investigations in a variety of 
countries desirable. 

The current study describes the characteristics of individuals with 
diagnosed or at risk of FASD in British Columbia, Canada. Data are re-
ported on client demographics, prenatal exposures, substance use, and 
other comorbidities. As well, FASD diagnostic outcomes are examined to 
ascertain if they are related to child welfare or criminal justice system 
involvement. Finally, this study investigates associations between child 
welfare involvement and interaction with the criminal justice system or 
mental health issues. 

2. Methods 

2.1. Data source 

A retrospective chart review of assessment reports was conducted on 
records of individuals diagnosed with or at risk of FASD at the Asante 
Centre from January 2015 to July 2019. Asante Centre is a provincial 
organization that receives referrals for FASD assessment and diagnosis 
across British Columbia. Referrals were received from a variety of 
sources, including the criminal justice system (adult and youth), the 
government (e.g. health services), and private referrals (e.g. self- 
referral, families, schools, community agencies). Individuals were 
referred to the Centre if they were experiencing behavioural, learning or 
developmental problems or there was some evidence of prenatal alcohol 
exposure. The diagnosis was established by a multidisciplinary team 
using Chudley et al. (2005) or Cook et al. (2016) FASD Diagnostic 
Guidelines. 

2.2. Data extraction & cleaning 

A pre-generated spreadsheet was used to extract data from patients’ 
charts. The following variables were included in chart abstraction: de-
mographic (age, sex, living arrangement, living in an urban centre vs. 
rural/remote community, FASD diagnosed in other family members); 
prenatal exposures; comorbidities; current and previous psychological 
and developmental diagnoses; current and previous substance use; 
current and previous mental health diagnosis; and previous/current 
involvement with the child welfare or criminal justice systems. Quali-
tative responses were converted to quantitative responses by listing all 
responses verbatim and amalgamating similar responses together, 
guided by the DSM-V and ICD-10-CA codes. Data cleaning was per-
formed by identifying records with blank entries or different variations 
of missing. Data fields that were blank were reviewed by the research 
coordinator at Asante Centre to verify whether it was none or missing. 
Responses identified as unknown and missing were amalgamated into 
one category within each variable. 

At the Asante Centre, individuals were diagnosed using one of two 
Canadian guidelines for FASD (Chudley et al., 2005 or Cook et al., 
2016), depending on the year of their assessment. For the purpose of this 
analysis, diagnostic outcomes from the two guidelines were combined. 
Individuals diagnosed with FAS or Partial FAS (pFAS; Chudley et al., 
2005) were combined with individuals diagnosed with FASD with 
sentinel facial features (Cook et al., 2016). Individuals diagnosed with 
Alcohol Related Neurodevelopmental Disorder (ARND; Chudley et al., 
2005) were combined with individuals diagnosed with FASD without 
sentinel facial features. Those given the designation At Risk for Neuro-
developmental disorder/FASD (Cook et al., 2016), rather than full FASD 
diagnosis, were also included as a third diagnostic outcome. 

2.3. Procedure 

A cross-sectional analysis of the data was conducted using R statis-
tical software (R Core Team, 2018). Descriptive statistics were generated 
for the entire study population using means and frequencies. Categories 
with counts below 5 were suppressed in order to protect confidentiality 
and the category was reported without the exact count. Results were also 
stratified by age group, sex and involvement with the criminal justice 
and child welfare systems. When stratifying by involvement in the 
criminal justice system, individuals aged 9 or younger were excluded as 
there were no instances of involvement. Fishers exact test was used to 
evaluate differences between stratified populations, and the level of 
significance was set at 0.05 and was adjusted using Bonferroni correc-
tion. Variables with counts below 5 were excluded from Fisher’s test to 
preserve statistical power. 

Logistic regression was conducted to investigate potential associa-
tions between: 
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1) FASD diagnostic categories (e.g., FASD with or without sentinel 
facial features) and involvement with a) the child welfare system; b) 
the criminal justice system;  

2) Involvement with the child welfare system and mental health status 
(either anxiety or mood disorder) at the time of assessment; and  

3) Involvement in the child welfare system and criminal justice system 
among individuals aged 10 years or greater. 

Missing values for categorical variables were retained as a missing 
category in the regression model to preserve the sample size. 

3. Results 

3.1. Demographics, diagnosis and familial history of FASD 

There were 162 records included in the chart review from January 
2015 to July 2019, representing 162 unique individuals. One record 
contained a deferred diagnosis and was excluded from the analysis, 
resulting in a final sample size of 161. The majority of individuals (124, 
77.0 %) were diagnosed using Cook et al., 2016 guidelines: 12.9 % were 
diagnosed with FASD with sentinel facial features, 73.4 % were diag-
nosed with FASD without sentinel facial features, and 13.7 % were At 
Risk for Neurodevelopmental Disorder/FASD where a full diagnosis 
could not be confirmed (Table 1). Of those diagnosed using Chudley 
et al., 2005 guidelines (n = 37), 83.3 % were diagnosed with ARND, 16.7 
% were diagnosed with pFAS and 2.7 % were diagnosed with FAS. As 
noted above, categories were combined for analysis resulting in 121 
(75.1 %) individuals with FASD without sentinel facial features, 23 (14.3 
%) FASD with sentinel facial features, and 17 (13.7 %) At Risk for 
Neurodevelopmental disorder/FASD. 

Individuals were referred to the clinic for a variety of reasons, and 
many individuals were referred for more than one reason. The five most 
common reasons for referral in this sample were: learning and cognitive 
problems (52.2 %), behavioural problems (39.1 %), mental health 
problems (22.4 %), social problems (19.3 %), and lack of independence 
(11.8 %). A large percentage of individuals were referred for ‘other’ 
reasons (25.5 %), which included referrals with no specific reason as 
well as referrals that were aimed at gaining an improved understanding 
of how better to support an individual. 

At the time of diagnosis, the mean age of the individuals was 15.7 
years (SD = 9.1) with a range of 3–52 years, and eighty-six were male 
(53.4 %). One hundred twenty-seven individuals (78.9 %) resided in 
urban settings and 34 (21.1 %) in rural or remote communities. Thirty- 
two (19.9 %) were adopted and the most common living arrangement at 
the time of assessment was foster family (17.4 %) followed by birth 
family (14.3 %) and extended family (12.4 %). Roughly one in five in-
dividuals (21.1 %) had a sibling that had been diagnosed with FASD and 
roughly 1 in 15 individuals (6.8 %) had a parent diagnosed with FASD. 
There were 121 individuals (75.2 %) who were indicated to have pre-
vious or current involvement with the child welfare system and 48 in-
dividuals (29.8 %) who were indicated to have previous or current 
involvement with the criminal justice system. 

The proportion of individuals living in rural/remote communities 
(21 %) was slightly higher as compared to the reported 12 % among all 
residents of British Columbia in 2016 (Statistics Canada, 2017). Data on 
ethnicity were not available for collection in this study, though the 
majority (98.1 %) of the study population was indicated to speak English 
at home. 

3.2. Prenatal substance exposure, substance use and substance use 
treatment 

All individuals in the sample were prenatally exposed to alcohol. 
Following alcohol (100 %), the five most prevalent prenatal exposures 
indicated were tobacco (37.9 %), cannabis (37.9 %), stimulants (37.3 
%), opioids (10.6 %), other maternal risk behavior, adversities and/or 

Table 1 
Demographic characteristics, FASD diagnosis, reason for referral, and familial 
history of FASD of individuals diagnosed with FASD.  

Variables at Time of Assessment  

Total number of individuals 161 
Year of diagnosis  
2015 33 (54.1 

%) 
2016 13 (8.1 %) 
2017 28 (17.4 

%) 
2018 79 (49.1 

%) 
2019 8 (5.0 %) 
Diagnosis based on Chudley et al. (2005) Guidelines –n (%)  
Alcohol-related Neurodevelopmental Disorder (ARND) 30 (83.3 

%) 
Partial Fetal Alcohol Syndrome (pFAS) 6 (16.7 %) 
Fetal Alcohol Syndrome (FAS) <5 
Alcohol-related Birth Defects (ARBD) <5 
Prenatally-alcohol exposed <5 
Total 37 
Diagnosis based on Cook et al., 2016 guidelines –n (%)  
FASD with sentinel facial features 16 (12.9 

%) 
FASD without sentinel facial features 91 (73.4 

%) 
At risk for neurodevelopmental disorder and FASD associated with 

prenatal alcohol exposure - results of FASD assessment were not 
conclusive and FASD diagnosis cannot be confirmed (%) 

17 (13.7 
%) 

Total 124 
Reasons for referral/assessmenta – n (%)  
Learning and cognitive problems 84 (52.2 

%) 
Behavioural problems 63 (39.1 

%) 
Mental health problems 36 (22.4 

%) 
Social problems 31 (19.3 

%) 
Lack of independence 19 (11.8 

%) 
Substance use problems 16 (9.9 %) 
Language problems 13 (8.1 %) 
Suspected ASD and/or ADHD 12 (7.5 %) 
Physical health problems 7 (4.3 %) 
Trauma/adversity 6 (3.7 %) 
Self-referral <5 
Other referral 41 (25.5 

%) 
Age (years)  
3 – 9 years 46 (28.6) 
10 – 19 years 92 (57.1 

%) 
20+ years 23 (14.3 

%) 
Mean (SD) 15.72 (9.1) 
Range (3–52) 
Sex (male) - n (%) 86 (53.4 

%) 
Language spoken –n (%)  
English 158 (98.1 

%) 
English and Spanish <5 
English and Russian <5 
Living arrangement at the time of assessment – n (%)  
Foster family 28 (17.4 

%) 
Birth family 23 (14.3 

%) 
Extended family 20 (12.4 

%) 
In adoptive/foster care with some biological/extended family 

members 
18 (11.2 
%) 

Living independently 18 (11.2 
%) 

Immediate birth and extended family 

(continued on next page) 
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stressful life events (e.g., domestic violence) (22.4 %) and missing, poor 
or lack of access to prenatal care (16.1 %) (Table 2). 

Half of the individuals with FASD were indicated to be current 
substance users. The most commonly indicated substances were 
cannabis (16.1 %) and alcohol (13.7 %) followed by unspecified drug 
use (10.6 %), tobacco (9.3 %) and stimulants (5.0 %). About half (47 %) 
were indicated to have past substance use; the five most prevalent pre-
viously used substances were: cannabis (15.5 %), alcohol (12.4 %), 
stimulants (12.4 %), previous drug use, unspecified (6.8 %) and opioids 
(5.0 %). There were 7 (4.4 %) individuals for whom current utilization 
of substance use treatment was indicated and 7 (4.4 %) who had utilized 
substance use treatment in the past (Table 3). 

3.3. Comorbidities 

Almost 78 % of individuals with FASD were indicated to have current 
psychological/developmental diagnoses and about 50 % were indicated 
to have past psychological/developmental diagnoses. 

The five most commonly indicated current psychological/develop-
mental diagnoses were learning disorders and cognitive issues (35.4 %), 

ADHD (29.8 %), neurodevelopmental disorders (24.2 %), anxiety (14.3 
%), and brain damage due to prenatal alcohol exposure (12.4 %). 

The five most commonly indicated past psychological/develop-
mental diagnoses, were ADHD (31.1 %), anxiety (20.5 %), mood dis-
orders (14.3 %), disruptive behaviour disorders (13.0 %) and learning 
disorders and cognitive issues (10.6 %) (Table 4). Overall, there were 84 
(58.3 %) individuals diagnosed with FASD that received either a current 
or previous diagnosis of ADHD. 

Thirty-eight percent of individuals with FASD were indicated to have 
physical comorbidities; the five most prevalent diagnoses were respi-
ratory problems (13.7 %), hearing problems (5.6 %), congenital mal-
formations and deformations (e.g., congenital hip dysplasia) (3.7 %), 
infections (3.7 %) and skin issues (3.7 %). 

3.4. Stratified analysis 

There were no statistically significant differences (after correction) 
between any variables when stratified by sex or FASD diagnosis. When 
stratified by age categories (3–9 years; 10–19 years; 20+ years), there 
were statistically significant differences between groups in terms of 
living arrangements (Table 5). 

For example, a greater proportion individuals aged 20 and above 
lived in group homes or independently (21.7 %; 43.5 %), compared to 
individuals aged 10–19 (13.0 %; 8.7 %, respectively) or under 10 (0 %, 
0 %) (column 2). A greater proportion of individuals aged under 10 lived 
in care (adoptive or foster) with some biological family members or with 
immediate birth and extended family (26.1 %; 21.7 %), compared to 
individuals aged 10–19 (6.5 %; 6.5 %) and 20+ (0 %; 4.3 %) (column 2). 
The greatest proportion of individuals aged 10–19 lived in foster care 
(20.7 %), compared to individuals under 10 years old (17.4 %) and 20+
(4.3 %) (column 2). 

There were also differences with respect to involvement in the 

Table 1 (continued ) 

Variables at Time of Assessment  

17 (10.6 
%) 

Group home and/or community living 17 (10.6 
%) 

Adoptive family 10 (6.2 %) 
Detained at youth custody services centre <5 
Mental health and substance use treatment centre, youth treatment 

centre, or at a psychiatric inpatient centre 
<5 

Unknown <5 
Adoption status  
Yes 32 (19.9 

%) 
No 129 (80.1 

%) 
Geographic location  
Rural and/or remote community 34 (21.1 

%) 
Urban centre 127 (78.9 

%) 
Sibling with FASD – n (%)  
Yes 34 (21.1 

%) 
No 36 (22.4 

%) 
Unknown 83 (51.6 

%) 
No Siblings (not applicable) 8 (5.0 %) 
Parent with FASD – n (%)  
Yes 11 (6.8 %) 
No 56 (34.8 

%) 
Unknown 94 (58.4 

%) 
Previous/current involvement with child welfare system – n (%)  
Yes (%) 121 (75.2 

%) 
No (%) 40 (24.8 

%) 
Previous/current involvement with criminal justice system – n (%)  
Yes (%) 48 (29.8 

%) 
Ages 3–9 0 
Ages 10–19 43 
Ages 20+ 5 
No (%) 113 (70.1 

%) 

FASD: Fetal Alcohol Spectrum Disorder. 
ASD: Autism Spectrum Disorder. 
ADHD: Attention Deficit Hyperactivity Disorder. 

a These categories are not mutually exclusive. 

Table 2 
Known and Suspected Prenatal Exposures of individuals diagnosed with FASD.  

Known/suspected prenatal exposurea n (%) 

Tobacco 61 (37.9 
%) 

Cannabis 61 (37.9 
%) 

Stimulants 60 (37.3 
%) 

Other maternal risk behaviour, adversities and/or stressful life events, 
during pregnancy 

36 (22.4 
%) 

Missing, poor, lack of access to prenatal care exposure 26 (16.1 
%) 

Opioids 17 (10.6 
%) 

Drug use unspecified (illicit and/or prescription) 11 (6.8 %) 
Precarious situations 11 (6.8 %) 
Prescription medications 6 (3.7 %) 
Anti-depressants 5 (3.1 %) 
Adverse neonatal outcomes <5 
Anxiolytics <5 
Barbiturates <5 
Benzodiazepines <5 
Hallucinogens <5 
Incarceration <5 
Maternal age exposure (young or advanced maternal age) <5 
Maternal overdose <5 
Pain medication excluding Opioids <5 
Poly-substance use (including confirmed alcohol) <5 
Poly-substance use (not including confirmed alcohol) <5 
Poor nutrition <5 
Pregnancy complications <5 
Prostitution/sex work <5 
None 9 (5.6 %) 

ASD: Autism Spectrum Disorder. 
ADHD: Attention Deficit Hyperactivity Disorder. 

a These categories are not mutually exclusive. 
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criminal justice system by age category. There were no involved in-
dividuals aged < 10 years, 43 (46.7 %) individuals aged 10–19 years and 
5 (21.7 %) individuals aged 20+ who were involved in the criminal 
justice system (column 4). There were also a greater proportion of in-
dividuals aged < 10 years with a current ADHD diagnosis (54.3 %) at the 
time of assessment, compared to individuals aged 10–19 (18.5 %) or 
20+ (26.1 %) (column 4). Similarly, there was a greater proportion of 
individuals aged <10 years with a current learning disorder diagnosis 
(60.9 %) at the time of assessment, compared to individuals aged 10–19 
(4.3 %) or 20+ (0 %) (column 4). 

Furthermore, there were also statistically significant differences 
(after correction) seen between age groups with respect to substance 
use. Individuals aged 20+ were indicated to have the greatest propor-
tion of past use of any substance (60.9 %), past alcohol use (39.1 %) and 
past stimulant use (30.4 %), compared to individuals aged 10–19 (41.3 
%; 12.0 %; 14.1 %, respectively) and <10 (0 %; 0 %; 0 %) (column 2). 
Individuals aged 10–19 had the greatest proportion of past cannabis use 
(22.8 %), followed by individuals aged 20+ (21.7 %) and 10 (0 %) 
(column 2). The greatest proportion of no reported current drug use was 
seen in individuals aged 3–9 years (89.1 %) and the reported proportion 
of abstinence was lesser in older age groups (Ages 10–19: 37.0 %; Ages 
20+: 26.1 %). Similarly, with respect to no previous drug use reported, 
the greatest proportion was seen in individuals aged 3–9 years (97.8 %) 
and abstinence was lesser in older age groups (Ages 10–19: 41.3 %; Ages 
20+: 8.7 %). 

Stratified analysis revealed that individuals who were involved in the 
criminal justice system reported a greater proportion of current sub-
stance use (64.6 % vs 28.4) and past substance use (66.7 % vs 29.9 %) as 
well as current cannabis use (37.5 % vs. 13.4 %) and past cannabis use 
(37.5 % vs. 11.9 %), compared to those who were not involved in the 

Table 3 
Self-reported substance use and substance use treatment among individuals 
diagnosed with FASD.  

Variables at Time of Assessment  

Current substance usea n (%) 
Cannabis 26 (16.1 %) 
Alcohol 22 (13.7 %) 
Drug use, unspecified 17 (10.6 %) 
Tobacco 15 (9.3 %) 
Stimulants 8 (5.0 %) 
Benzodiazepines <5 
GHB <5 
Hallucinogens <5 
Opioids <5 
Poly-substance drug use <5 
No drug use reported at time of assessment 81 (50.3 %) 
Unknown 31 (19.3 %) 
Past substance usea n (%) 
Cannabis 25 (15.5 %) 
Alcohol 20 (12.4 %) 
Stimulants 20 (12.4 %) 
Previous drug use, unspecified 11 (6.8 %) 
Opioids 8 (5.0 %) 
Tobacco 6 (3.7 %) 
Hallucinogen 5 (3.1 %) 
Benzodiazepines <5 
GHB <5 
Poly-substance drug use <5 
None 85 (52.8 %) 
Unknown 25 (15.5 %) 
Current substance use treatment – n (%)  
Yes 7 (4.3 %) 
No 117 (72.7 %) 
Unknown 37 (23.0 %) 
Past substance use treatment – n (%)  
Yes 7 (4.3 %) 
No 91 (56.5 %) 
Unknown 63 (39.1 %) 

GHB: Gamma-hydroxybutyrate. 
a These categories are not mutually exclusive. 

Table 4 
Psychological/developmental diagnoses and physical comorbidities among in-
dividuals diagnosed with FASD.  

Variables at Time of Assessment  

Current psychological/developmental diagnosesa n (%) 
Learning disorders and cognitive issues 57 (35.4 %) 
ADHD 48 (29.8 %) 
Neurodevelopmental disorders 39 (24.2 %) 
Anxiety 23 (14.3 %) 
Brain damage (due to prenatal alcohol exposure) 20 (12.4 %) 
Mood disorders 15 (9.3 %) 
Language and communication disorder 10 (6.2 %) 
Trauma 8 (5.0 %) 
Drug-related use issues/disorders 7 (4.3 %) 
Aggressive behaviour/Harm to others <5 
Attachment disorders <5 
Disruptive behaviour disorders <5 
Emotional problems <5 
Mental health concerns, unspecified <5 
Motor disorders <5 
Psychotic disorders <5 
Self-harm <5 
Suicidal behavior <5 
None 11 (6.8 %) 
Missing 25 (15.5 %) 
Past psychological/developmental diagnosesa n (%) 
ADHD 50 (31.1 %) 
Anxiety 33 (20.5 %) 
Mood disorders 23 (14.3 %) 
Disruptive behaviour disorders 21(13.0 %) 
Learning disorders and cognitive issues 17 (10.6 %) 
Relational and attachment problems 15 (9.3 %) 
Trauma and stress-related disorders 14 (8.7 %) 
Drug-use related problems/disorders 13 (8.1 %) 
Language and communication disorder 9 (5.6 %) 
Neurodevelopmental disorders 7 (4.3 %) 
Personality disorders 6 (3.7 %) 
Psychosis 6 (3.7 %) 
Motor disorders 5 (3.1 %) 
Aggressive behaviour/Harm to others <5 
Brain damage (due to prenatal alcohol exposure) <5 
Eating disorders <5 
Emotional problems <5 
Gender dysphoria <5 
Mental health concerns, not specified <5 
Physical condition <5 
Premenstrual Syndrome <5 
Self-harm <5 
Seizure <5 
Suicidal behaviour <5 
None 23 (14.3 %) 
Missing 58 (36.0 %) 
Physical comorbidities n (%) 
Respiratory problems 22 (13.7 %) 
Hearing problems 9 (5.6 %) 
Congenital malformations and deformations 6 (3.7 %) 
Infections 6 (3.7 %) 
Skin issues 6 (3.7 %) 
Chronic/acute pain 5 (3.1 %) 
Urinary issues 5 (3.1 %) 
Allergies <5 
Blood issues <5 
Drug use-related issues/disorders <5 
Gastrointestinal issues <5 
Genetic disorders <5 
Heart issues <5 
Kidney problems <5 
Low iron/anemia <5 
Neurological problems <5 
Seizure(s) <5 
Vision issues <5 
None 100 (62.1 %) 
Missing <5 

ASD: Autism Spectrum Disorder. 
ADHD: Attention Deficit Hyperactivity Disorder. 

a These categories are not mutually exclusive. 
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Table 5 
Stratified analysis (Fisher tests) by sex, age, diagnosis, criminal justice system 
and child welfare involvement.  

Variable Sex 
p- 
value 

Age 
p-value 

Diagnosis 
p-value 

Criminal 
justice 
p-value 

Child 
welfare 
p-value 

Age 0.809 – 0.020 0.545 0.840 
Year of diagnosis 0.256 0.051 0.361 0.009 0.813 
Sex – 0.596 0.782 0.277 0.252 
Language spoken 0.558 0.847 0.154 0.482 0.603 
Living arrangement at 

the time of 
assessment 

0.077 <0.001 
* 

0.253 0.182 <0.001 
* 

Adoption status 0.814 0.414 0.533 0.110 0.013 
Geographic location 0.798 0.025 0.028 0.792 0.002 
Combined FASD 

diagnosis 
0.782 <0.001 – 0.720 0.357 

Previous/current 
involvement with 
child welfare system 

0.252 0.306 0.357 1.000 – 

Previous/current 
involvement with 
criminal justice 
system 

0.521 <0.001 
* 

0.056 – 0.865 

Sibling with FASD 0.519 0.399 0.846 0.191 0.159 
Parent with FASD 0.685 0.804 0.432 0.270 0.126 
Prenatal Exposures      
Tobacco 0.097 0.147 0.925 0.943 0.196 
Opioids 0.244 0.152 0.375 0.942 0.134 
Cannabis 0.211 0.071 0.922 0.030 0.291 
Stimulants 0.238 0.014 0.953 0.943 0.013 
Prescription 

medications 
0.195 0.200 0.860 0.367 0.334 

Antidepressants 0.276 0.205 0.028 0.643 0.150 
Drug use unspecified 

(illicit and/or 
prescription) 

0.103 0.164 0.809 0.888 0.119 

Other maternal risk 
behaviour, 
adversities and/or 
stressful life events, 
during pregnancy 

0.246 0.019 0.071 0.957 0.381 

Missing, poor, lack of 
access to prenatal 
care exposure 

0.288 0.204 0.790 0.966 0.006 

Precarious situations 0.170 0.071 0.939 0.964 0.153 
None 0.155 0.042 0.950 0.461 0.340 
Reasons for referral/ 

assessment      
Behavioural problems 0.637 0.031 0.965 0.007 0.498 
Learning and cognitive 

problems 
0.565 0.087 0.398 0.260 0.463 

Language problems 0.562 0.062 0.868 0.412 0.746 
Mental health 

problems 
0.248 0.616 0.511 0.661 0.391 

Physical problems 0.512 0.225 0.622 0.332 0.754 
Social problems 0.245 0.120 0.453 0.051 0.841 
Lack of independence 0.381 0.584 0.272 0.324 0.774 
Trauma/adversity 0.305 0.001 0.725 0.543 0.620 
Substance use 

problems 
0.623 0.042 0.179 0.046 0.402 

Suspected ADHD 0.601 0.005 0.819 0.227 0.018 
Other referral 0.418 0.006 0.967 0.533 0.847 
Current Psychological/ 

Developmental 
Disorders      

ADHD 0.264 <0.001 
* 

0.103 0.953 0.264 

Neurodevelopmental 
disorders 

0.451 0.001 0.012 0.851 0.504 

Learning disorders and 
cognitive issues 

0.521 <0.001 
* 

0.161 0.075 0.467 

Language and 
communication 
disorders 

0.557 0.001 0.364 0.920 0.755 

Anxiety 0.438 0.004 0.104 0.927 0.738 
Mood Disorders 0.545 <0.001 0.551 0.820 0.331  

Table 5 (continued ) 

Variable Sex 
p- 
value 

Age 
p-value 

Diagnosis 
p-value 

Criminal 
justice 
p-value 

Child 
welfare 
p-value 

Brain damage (due to 
prenatal alcohol 
exposure) 

0.590 0.006 0.184 0.419 0.231 

Trauma and stress- 
related disorders 

0.538 0.003 0.603 0.665 0.557 

Drug-use related 
problems/disorders 

0.207 0.001 0.339 0.239 0.817 

None 0.471 0.005 0.481 0.763 0.692 
Past Psychological/ 

Developmental 
Disorders      

ADHD 0.536 0.093 0.063 0.142 0.015 
Neurodevelopmental 

disorders 
0.596 0.037 0.080 0.635 0.030 

Learning disorders and 
cognitive issues 

0.257 0.018 0.073 0.583 0.035 

Language and 
communication 
disorders 

0.083 0.043 0.125 0.332 0.019 

Anxiety 0.273 0.084 0.084 0.339 0.036 
Mood Disorders 0.002 0.005 0.034 0.559 0.044 
Trauma and stress- 

related disorders 
0.620 0.096 0.074 0.306 0.023 

Drug-use related 
problems/disorders 

0.223 0.012 0.115 0.261 0.042 

Disruptive behaviour 
disorders 

0.753 0.055 0.086 0.662 0.040 

Relational/Attachment 
issues 

0.358 0.089 0.095 0.463 0.025 

Motor disorders 0.339 0.066 0.089 0.076 0.027 
Personality disorders 0.170 0.059 0.080 0.635 0.024 
Psychosis 0.170 0.059 0.075 0.343 0.024 
None 0.473 0.073 0.092 0.265 0.040 
Current substance use      
Any current substance 

use 
0.163 <0.001 

* 
0.056 <0.001 0.565 

Tobacco 0.199 <0.001 0.232 0.556 0.675 
Cannabis 0.092 <0.001 0.676 0.011 0.479 
Alcohol 0.248 <0.001 0.942 0.379 0.271 
Stimulants 0.205 0.012 0.995 0.415 0.792 
Previous use, 

unspecified 
0.265 0.002 0.403 0.033 0.745 

None 0.163 <0.001 
* 

0.056 <0.001 0.565 

Past substance use      
Any previous 

substance use 
0.592 <0.001 

* 
0.110 <0.001* 0.716 

Tobacco 0.179 0.007 0.194 0.889 0.752 
Cannabis 0.191 <0.001 

* 
0.191 0.003 0.810 

Alcohol 0.277 <0.001 
* 

0.440 0.660 0.782 

Opioids 0.623 0.004 0.456 0.437 0.640 
Hallucinogens 0.584 0.009 0.319 0.193 0.388 
Stimulants 0.324 <0.001 

* 
0.289 0.051 0.250 

Previous use, 
unspecified 

0.353 0.002 0.232 0.078 0.536 

None 0.592 <0.001 
* 

0.110 <0.001* 0.716 

Physical comorbidities      
Hearing problems 0.192 0.146 0.709 0.462 0.416 
Infections 0.634 0.102 0.287 0.479 0.532 
Congenital 

malformations and 
deformations 

0.462 0.554 0.287 0.154 0.207 

Chronic/acute pain 0.641 0.410 0.697 0.372 0.114 
Respiratory problems 0.475 0.065 0.857 0.158 0.588 
Urinary issues 0.394 0.755 0.659 0.059 0.309 
Skin issues 0.634 0.487 0.863 0.460 0.207 
None 0.721 0.005 0.770 0.465 0.583 

ASD: Autism Spectrum Disorder. 
ADHD: Attention Deficit Hyperactivity Disorder. 

* p-value remained significant after Bonferroni correction. 
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criminal justice system (column 4). However, only past substance use 
remained significant after correction (column 4). There was also a 
greater proportion of individuals who were involved in the criminal 
justice system that were referred for FASD assessment for behavioural 
reasons (50 % vs 22.4 %) (column 4). Lastly, when comparing in-
dividuals involved in the child welfare system to those who had not been 
in this system, the only statistically significant difference (after correc-
tion) was found with respect to living arrangements at the time of the 
assessment (column 4). A greater proportion of individuals involved in 
the child welfare system were living in adoptive families (8.3 %), foster 
families (23.1 %), in care (adoptive/foster) with some biological family 
members (14.0 %), or in group homes or community living (13.2 %) 
(column 4). 

Logistic regression revealed no evidence of an association between 
FASD diagnostic categories and involvement in the child welfare system 
(relative to FASD with sentinel features: FASD without sentinel features 
p = 0.25; at risk for FASD p = 0.28) or involvement in the criminal 
justice system (relative to FASD with sentinel features: FASD without 
sentinel features p = 0.88; at risk for FASD p = 0.62) (column 3). 

There was evidence of an association between involvement in the 
child welfare system and anxiety indicated at the time of assessment. 
Individuals with FASD that were involved with the child welfare system 
had 4 times greater odds (OR = 4.11, 95 % CI = 1.25, 15.00; p = 0.024) 
of having anxiety indicated at the time of assessment than individuals 
with FASD that were not involved with the child welfare system. The 
odds of an indicated mood disorder at the time of assessment were 71 % 
lower (OR = 0.28, 95 % CI = 0.08, 0.91; p = 0.040) for individuals 
diagnosed with FASD that were involved in the child welfare system 
compared to those who were not involved. 

Among individuals aged 10 years or older in any of the FASD diag-
nostic categories, there was no evidence of a significant association 
between involvement with the child welfare system and involvement in 
the criminal justice system (OR = 2.03 (95 % CI = 0.44, 10.16); p =
0.368). 

4. Discussion 

This is the first study to report on the profile of individuals with 
suspected or diagnosed FASD at the Asante Centre, in British Columbia, 
Canada. Within this clinic-based study population (n = 161), 20 % of 
patients had a sibling with FASD; 7 % had a parent with FASD; 78 % had 
mental health comorbidities; 38 % had other physical comorbidities; 50 
% used substances; 30 % were involved in the criminal justice system, 
who were more likely to have current substance use; and 75 % were in 
the child welfare system. Individuals were indicated to have high rates 
of prenatal exposure to substances in addition to alcohol, including 
cannabis (38 %); tobacco (38 %) and stimulants (37 %). 

As has been the case in other research, our results found high rates of 
psychological/developmental diagnoses such as ADHD, anxiety and 
mood disorders as well as high rates of behavioural problems and sub-
stance use. Individuals diagnosed with FASD involved with the child 
welfare system had greater odds of anxiety and lesser odds of a mood 
disorder at the time of assessment, relative to those not involved in child 
welfare. Involvement in the child welfare system was not significantly 
associated with criminal justice system involvement. 

Almost 30 % of individuals included in this study had interactions 
with the criminal justice system. While this number is high, it is sub-
stantially lower than the 60 % reported by Streissguth et al. (2004) for a 
sample from the United States and more similar to the 28 % rate re-
ported by Rangmar et al. (2015) for adults with FAS living in Sweden. 
These differences may be related to the timeframe within which each 
sample was collected (e.g., cohort effects) such that the availability of 
supports or services which reduce criminal justice system involvement 
changed over time, or perhaps to cultural factors such as differences in 
legal systems and how each deals with individuals who have a disability. 
The pattern of criminal justice system involvement found here, with low 

rates prior to age 10, elevated rates in the adolescent years, and a decline 
in rates during adulthood mirrors the pattern found in the general 
population across much of North America (Loeber et al., 2012). The rate 
of involvement in child welfare services in this study was 75 %, which is 
again similar to the 81 % reported by Rangmar et al. (2015) for the 
Swedish sample. 

Cannabis use, both past and current, was associated with involve-
ment in the criminal justice system. Although possession of cannabis for 
recreational use by individuals over 18 years of age is currently legal in 
Canada, this was not the case prior to 2018. As well, possession of 
cannabis by minors continues to be illegal. This means it is possible that 
some individuals could have become involved with the criminal justice 
system due to possession of cannabis. In the current study, however, 
circumstances surrounding clients’ past involvement with the criminal 
justice system were not examined. 

About 20 % of those diagnosed with FASD also had a sibling with 
FASD and almost 7 % had a parent with FASD. This is seemingly lower in 
comparison to the estimated risk of recurrence of 77 % in families where 
there is one affected child (Clarke and Gibbard, 2003); however, this 
should be interpreted with caution as the current study reports only that 
which was available in medical charts (over 50 % is unknown). The rates 
of FASD recurrence may be higher, especially as mothers of children 
with FASD tend to have higher levels of alcohol use in the postnatal 
period and are more likely to have FASD themselves (McQuire et al., 
2020). Together, these results highlight the familial and intergenera-
tional aspects of this disorder and underscore the importance of edu-
cation, intervention, and support for women with substance use issues, 
women who have already given birth to a child with FASD and for 
families where it has been identified. 

Our results also highlight the high rate of prenatal poly-substance use 
reported in over one third of women who consumed alcohol in preg-
nancy as well as very high rates of adverse maternal experiences such as 
domestic violence, reported in over 20 % of cases. Interventions aimed 
at reducing alcohol use in pregnancy might therefore also wish to 
consider targeting tobacco, cannabis and stimulant use, as well as 
screening and possible support for domestic violence. 

While facial features may be important for early identification of 
FASD, they do not appear, at least in this study, to be a strong indicator 
of risk for adverse outcomes. This study did not find an association be-
tween FASD diagnostic categories and involvement in a) the child wel-
fare or b) the criminal justice system. This result is contrary to earlier 
results (e.g., Kvigne et al., 2004) but similar to a more recent Canadian 
study, which also found no difference between a variety of problematic 
outcomes for individuals based on the presence or absence of sentinel 
facial features of FASD (McLachlan et al., 2020). Our findings suggest 
that, in all its forms, FASD presents with significant deficits and chal-
lenges across many aspects of everyday living. For this reason, gauging 
severity by physical features may not be useful in understanding many of 
the important psycho-social outcomes faced by those with FASD. 

No significant differences were found in this study when results were 
stratified by sex. This held true for a broad range of variables including 
pre- and postnatal exposures, physical comorbidities, developmental 
and mental health diagnoses, environmental and social situations, 
criminal justice involvement, and substance use problems. This is in 
contrast to earlier studies (e.g., Streissguth et al., 2004), which found 
increased risk for males in some areas. A more recent study by May and 
colleagues (2017) of children with PAE with an average age of 6.8 years 
summarized findings by stating there were more similarities than dif-
ferences between the sexes across a variety of physical and neuro-
cognitive domains. Our results support and extend these findings in an 
older group (average age of 15.7 years) of individuals. In this sample, 17 
(13.7 %) individuals received the ‘At Risk for Neurodevelopmental 
disorder/FASD’ designation, a new category contained in the Cook et al. 
(2016) Canadian diagnostic guidelines for FASD. The purpose of this 
category is to facilitate early identification and intervention among in-
dividuals who do not yet meet neurodevelopmental criteria for FASD but 
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are known to have significant exposure to alcohol prenatally. Previous 
research has found that early identification and intervention may 
improve outcomes (Streissguth et al., 1994). It may therefore be of in-
terest to future researchers to follow individuals with the ‘At Risk’ 
designation over time in order to establish if it is indeed associated with 
improved outcomes. In the context of this study, however, including the 
‘At Risk’ category of individuals in analysis may limit its comparability 
to other published research focusing on those diagnosed with FASD 
using different diagnostic categories or criteria (e.g., Hoyme et al., 
2016). While individuals ‘At Risk’ do have confirmed PAE they do not 
meet full criteria for FASD diagnosis, which means they may differ in 
important ways with regards to physical or neurocognitive character-
istic from other samples of those with FASD. 

Results from this study further highlight the significant service and 
support needs of individuals with FASD. Very high levels of psychiatric 
disorders, learning problems, and behavioural challenges were found 
across the entire group. This points to the importance of increasing 
knowledge and understanding among service providers and pro-
fessionals working within settings such as schools, child welfare, the 
justice system, hospital psychiatric departments, and family medicine 
regarding the unique challenges of FASD and how to best support in-
dividuals and their families. Including materials about the importance of 
screening, diagnosis, and treatment for FASD in the educational cur-
riculum for these professionals may assist in earlier identification and 
mitigate some of the adverse health and social outcomes for individuals 
with FASD. 

In theory, FASD is preventable, but this is complicated by several 
contributing factors, including unplanned pregnancies and pre- 
pregnancy alcohol use patterns. For example, alcohol consumption 
and binge drinking among women of childbearing age have been 
increasing in many countries (World Health Organization, 2018). The 
WHO Global strategy to reduce the harmful use of alcohol (World Health 
Organization, 2010) and the WHO Global action plan for the prevention 
and control of non-communicable diseases 2013–2020 (World Health 
Organization, 2013) offer several population-based policy options that 
aim to reduce alcohol use among populations, including women of 
childbearing age and pregnant women. For example, initiatives for 
screening and brief interventions for alcohol use in pregnancy in pri-
mary health care settings are supported, and pregnant women are 
identified as a priority population in reducing the harmful use of alcohol 
globally. Reducing the incidence and addressing the context of FASD, 
increasing awareness among professionals and populations, improving 
the quality of life of individuals with FASD and their families are crucial 
steps in minimizing the global burden of this disorder. This 
cross-sectional, clinic-based study has several important strengths and 
limitations. The data provide a detailed patient profile, largely based on 
the most recent diagnostic guidelines (Cook et al., 2016), in one of the 
most populous provinces in Canada. Results from stratified analyses 
have indicated which characteristics may place individuals with diag-
nosed/suspected FASD at higher risk for adverse health and social out-
comes; this can facilitate the development of specific support services. 
As the data are based on a retrospective chart review and cross-sectional 
analysis, findings are limited to what is captured in the patient medical 
charts at the time of data entry, and some variables are high in miss-
ingness (e.g., FASD in parents or siblings). Furthermore, this study did 
not collect data on positive patient outcomes such as athletics or 
part-time employment, and therefore any strengths of individuals were 
not captured. 

5. Conclusions 

This study has several important implications with regards to the 
health, social and legal context of alcohol use during pregnancy and 
FASD. There is a demonstrated need for increased screening of alcohol 
and cannabis use among pregnant women, especially women with 
substance use disorders or a personal/family history of FASD. As evident 

with the high rates of substance use in the sample, individuals with 
FASD need sufficient access to substance use treatment, especially those 
who have been in correctional and youth detention settings. Access to 
early interventions and FASD-informed services would greatly benefit 
the health and social outcomes of individuals with prenatal alcohol 
exposure or FASD. 
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