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Executive Summary 

Background and Objectives 

Social genomics can identify modifiable environmental targets to offset genetic risks, 

prevent adverse socioemotional outcomes, and promote well-being and resilience among 

vulnerable populations. Contemporary literature on human genetics research, including social 

genomics, has predominantly centered on populations of European descents. The inclusion of 

diverse ethnic/racial populations into social genomics could further elucidate the mechanisms 

that contribute to socioemotional developmental outcomes across the life cycle under various 

environmental experiences and broader societal or cultural contexts. This project aims to perform 

a systematic review to survey ethnic/racial diversity in Canadian social genomics research. 

Results 

Only a small number of studies examined outcomes that fell into the broad definition of 

social genomics. The majority of them focused on psychiatric symptoms. Barely any studies 

explored how different environmental experiences and broader societal or cultural contexts could 

amplify genetic potentials or suppress genetic risks. Most studies examined White populations, 

regardless of study design, province origin, study outcome, or sample age. Many studies failed to 

report any relevant information on ethnic/racial composition at all. It is more challenging to 

obtain intersectionality information (e.g., ethnic/racial minority women). Regardless of study 

designs or other study characteristics, the average quality of ethnicity/race reporting as well as 

the quality rating across studies was low to medium at best. 

Key Messages 

There is currently a limited number of Canadian social genomic research over the past 

three decades, demonstrating a major research gap compared to research conducted in the US. 
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We urgently need more research attention in future pertinent studies that extend from merely 

investigating psychopathology and focus on a wide range of socioemotional and behavioral 

outcomes. Particularly, research attention is sorely needed in understanding how different 

broader societal and cultural contexts could modify genetic potentials among different groups. 

Moreover, future research should take a developmental and life cycle approach to better 

understand how genes and environment contribute to human development with the aid of 

longitudinal designs. Marginalized ethnic/racial minority groups are poorly represented in extant 

literature. Future research must extend from investigating predominantly White adult populations 

onto ethnically/racially diverse child, adolescent, and adult populations. Rather than 

indiscriminately aggregating marginalized ethnic/racial minority groups into the larger White 

samples for analysis, more research should set out to specifically include and understand 

marginalized racial/ethnic minority groups, in recognition of their differences in genetic 

predispositions as well as their unique sociocultural systems and environmental experiences. 

Greater transparency and intentionality are needed in ethnicity/race and intersectionality 

reporting in future Canadian social genomics research.  

Methodology 

A systematic literature review was performed across Web of Science Core Collection, 

Web of Science BIOSIS Citation Index, PubMed, Medline, PsycINFO, Embase, and Scopus. 

Included studies had to be published, peer-reviewed empirical investigations that met pre-

established relevancy criteria on the study population, research method, and outcomes assessed, 

examining relevant social genomics outcomes using either quantitative or molecular genetics 

designs. Only studies containing unique samples were retained for review across study designs. 
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Background 

Social genomics 

Different from medical genetics that focuses more on the evaluation, diagnosis, and 

treatment of medical genetic diseases (e.g., birth defects, cancer genetics, prenatal diagnosis) or 

agricultural genomics (e.g., food systems and consumptions), social genomics aims to clarify the 

interplay between social experiences and broader societal and cultural contexts and genetic 

potentials within people (Mills & Tropf, 2020; Robinson et al., 2005; Shanahan, 2013). 

Centering on people, social genomics primarily focuses on socioemotional and behavioral 

outcomes (e.g., self-esteem, parent–child relationship, substance use) that largely fall outside the 

medical or agricultural domains. Social genomics can identify modifiable environmental targets 

(e.g., parenting) to offset genetic risks, to prevent adverse outcomes (e.g., substance abuse), and 

to promote well-being and resilience among vulnerable populations (Leve et al., 2018). 

Particularly, social genomics can elucidate how social processes (e.g., institutional, cultural 

norms and beliefs, systemic racism and discrimination) can suppress or augment underlying 

genetic potentials (Shanahan & Hofer, 2005). 

Decades of accumulated evidence from social genomics research has robustly 

demonstrated that genes influence every aspect of our lives, ranging from emotional, cognitive, 

psychological to behavioral processes (Plomin et al., 2016; Polderman et al., 2015). 

Consequently, a large portion of the commonly found associations in family studies and social 

sciences more broadly (e.g., harsh discipline and child externalizing problems; Rothbaum & 

Weisz, 1994) can be attributed to genetic confounding: parents who are genetically at risk for 

externalizing problems also tend to use harsh discipline and pass on genes to their offspring. In 

the absence of true experimental manipulation (i.e., randomization), as in the case of the majority 
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of social sciences, the twin design represents a natural quasi-experiment with the capacity to 

disentangle genetic effects from environmental effects by comparing similarity in various traits 

between identical twins, who share all of their genes, and fraternal twins, who share on average 

half of their segregating alleles (Leve et al., 2018; Pingault et al., 2018; Plomin at al., 2016). 

Thus, the twin design represents an ideal way to bring us one step closer toward causal inference 

in the role of genes and environment by simultaneously controlling for genetic and family-level 

environmental confounding (Pingault et al., 2018; Plomin et al., 2016). Besides twin designs, 

social genomics also employs various other techniques and designs. For instance, genome-wide 

association studies (GWAS) use hypothesis free association testing to detect links between 

genetic variants (single nucleotide polymorphisms, SNPs) across the entire genome and traits in 

large samples (Tam et al., 2019). Candidate gene approaches involve identifying and testing the 

influences of a few selected or pre-specified genetic variants on a given trait (Tabor et al., 2002). 

Polygenic score approaches compile genetic variants linked with a given trait derived from 

GWAS studies into a single score to test their cumulative influences (Anderson et al., 2019). 

Extant Canadian social genomics research has made tremendous contributions to 

advancing our understanding in gene-environment interplay in a wide variety of socioemotional 

and behavioral outcomes that carry profound societal impacts. For instance, twin studies have 

indicated that unique (i.e., person-specific) environmental influences primarily contribute to the 

development of health anxiety in adult Canadian twins, suggesting that health anxiety is 

predominately a learned outcome rather than being genetically transmitted (Taylor et al., 2006). 

Candidate gene research has implicated polymorphisms in the SNAP25 gene with susceptibility 

towards hyperactive and inattentive behaviors in Canadian families (Feng et al., 2005). 

Polygenic score research exploring the interaction between early cannabis use and genetic risk 
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for schizophrenia on brain maturation suggests that early cannabis use hastens cortical thinning 

in Canadian adolescent males who are at high polygenic risk for schizophrenia (French et al., 

2015).  

The importance of racial-ethnic diversity in social genomics 

Much like the social sciences in general, contemporary literature on human genetics 

research has predominantly centered on populations of European descent (Polderman et al., 

2015). Canadian social genomics research is no exception. For instance, in the aforementioned 

candidate gene study (Feng et al., 2005), approximately 95% of the sample were White, while 

the sample in the polygenic study (French et al., 2015) were entirely White. Taylor et al. (2006) 

even failed to report the ethnic-racial composition of their twin sample. 

Scant social genomics research has systematically included and represented Canadian 

marginalized ethnic-racial populations. One “implicit” (mis)assumption is that findings from 

White populations of European descent “naturally” generalize to marginalized ethnic-racial 

populations. Such a misassumption ignores the differences in genetic predispositions of 

marginalized ethnic-racial populations, as well as their unique sociocultural systems and 

environmental experiences that could dynamically modify the expression of genetic 

predispositions. Specifically, racial-ethnic diverse populations follow different genetic ancestries 

and possess distinct inherited genetic predispositions, which could create differential genetic 

vulnerabilities in different environmental contexts for evolutionary purposes. For instance, many 

East Asians develop facial flushing due to the buildup of acetaldehyde as a result of genetic 

variations responsible for faulty production of enzymes that process alcohol (Lee et al., 2014). 

Additionally, genetic variations that grant resistance to malaria can be found in sub-Saharan 

regions where malaria is prevalent (Hedrick, 2011). Moreover, the substantial sociocultural 
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differences between racial-ethnic diverse populations could differentially amplify or offset their 

genetic predispositions. For instance, considering that parent–child and peer relationships are 

heavily influenced by culturally influenced socialization processes (Chen & French, 2008), 

cross-cultural differences in these social processes may result in distinct gene–environment 

interplay patterns in ethnic-racial diverse populations. 

The inclusion of diverse ethnic-racial populations into social genomics could further 

elucidate the mechanisms that contribute to social developmental outcomes across the lifecycle 

under various environmental experiences and broader societal contexts. Human genetics research 

has been increasingly calling for greater racial-ethnic diversity initiatives to address this research 

disparity (Sirugo et al., 2019). Given the unique environmental experiences (e.g., systemic 

racism and discrimination) that marginalized ethnic-racial populations encounter on a daily basis, 

the US National Institute of Health has been increasingly funding more genomics research that 

specifically targets marginalized ethnic-racial populations. 

 A small yet burgeoning body of literature has made progress accordingly in these 

regards. For instance, examinations of the interplay between polygenic risk for alcohol use 

disorder and experienced discrimination on alcohol use problems suggest greater representation 

in social genomic research is needed to understand the role of gene–environment interactions in 

alcohol use problems in Black youth (Su et al., 2022). Moreover, polygenic risk for depression 

has been associated with elevated risk for major depression disorder in Mexican-origin 

adolescents, demonstrating the utility of polygenic approaches in identifying genetically at-risk 

Latino youth (Rabinowitz et al., 2020). Recent studies have also revealed distinct genetic and 

environmental contributions to the development of Asian adolescents’ ADHD, anxiety, and 

depressive symptoms (Zheng et al., 2016, 2019) from typical findings in European populations. 
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Notably, the relative environmental contributions originated from the shared family, 

neighborhood, and community experiences are larger in Asian populations who follow a 

collectivistic culture that emphasize interpersonal relationships, family harmony, and parent–

child relationships (Chen & French, 2008; Chen et al., 2015) as opposed to the individualistic 

culture in most Western countries. These findings suggest that it is imperative to specifically 

include marginalized ethnic-racial populations in social genomics to better promote well-being 

among these vulnerable groups. 

Immigration and evolving ethnic-racial compositions in Canada 

Contrary to the growing emphasis on social genomics research in racial-ethnic diverse 

populations advocated in the US, there is comparably a lack of concerted effort to promote such 

initiatives in Canadian marginalized ethnic-racial populations. One looming and crucial literature 

gap concerns the relative lack of information regarding the racial-ethnic diversity in extant 

Canadian social genomics research. It is imperative to take stock of the strengths and limitations 

in the pertinent literature, to steer the next generation of Canadian social genomics research. 

Canada is in a unique position to tackle such research gaps compared to the US. 

Immigration constitutes an evolving global phenomenon that constantly and rapidly shapes the 

Canadian demographic landscape, notably its ethnic-racial composition, which has far-reaching 

implications for Canadian society. Contemporary Canadian immigration and multicultural 

integration policies are comparatively more supportive than those in many Western societies 

(Trebilcock, 2019). Pro-immigration attitudes and initiatives have resulted in substantial 

increases in immigrant populations in recent years (Hiebert, 2016). Roughly 23% of census 

respondents in 2021 reporting being either a landed immigrant or permanent resident (Statistics 

Canada, 2022a). This rising trend is only expected to continue, as the proportion of immigrants 
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in Canada are estimated to increase to approximately 25–30% by 2041 (Statistics Canada, 

2022a). Since 2010, immigrants coming to Canada have primarily come from Asia (62%), 

followed by Africa (15%), Europe (10%), and Central and South America (9%; Statistics 

Canada, 2022a). Marginalized ethnic-racial populations currently constitute a sizeable portion of 

the Canadian population: South Asian (2.6 million people; 7.1% of the population), Indigenous 

(1.8 million; 5.0%), Chinese (1.7 million; 4.7%), and Black (1.5 million; 4.3%). The remaining 

9.1% of visible minorities being: Filipino, Arab, Latin American, Southeast Asian, West Asian, 

Korean, and Japanese (Statistics Canada, 2022b, 2022c). 

Objectives 

To break systemic barriers in Canadian social genomics research, to include, incorporate, 

and invite marginalized ethnic-racial populations historically excluded from these research foci 

into the modern research agenda, synthesized evidence on the ethnic-racial diversity in extant 

Canadian social genomics research is sorely needed. Hence, the primary research question of the 

current study is to understand the extent to which marginalized ethnic-racial populations are 

included and represented by extant Canadian social genomics research, especially in the last two 

decades. Specially, what is the proportion (%) of various marginalized ethnic-racial populations 

in each empirical study and over all studies? How do these proportions intersect with other key 

factors (e.g., sex and age)? Are there any inequities and biases in investigated social outcomes 

(e.g., marginalized ethnic-racial populations are disproportionally examined from a deficit [vs. 

competence] approach on negative and adverse [vs. positive and beneficial] outcomes)? 

Methods 

Registration, search strategy, inclusion and exclusion criteria 

The current systematic review was preregistered with the International Prospective 
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Register of Systematic Reviews (PROSPERO) network and was assigned the registration 

number CRD4202343140. The systematic review adhered to the recommendations and 

guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA-S) statement, which requires transparent reporting of systematic reviews and meta-

analyses (Rethlefsen et al., 2021). A comprehensive search strategy was performed through 

seven databases: the Web of Science Core Collection, Web of Science BIOSIS Citation Index, 

PubMed, Medline, PsycINFO, Embase, and Scopus. Studies considered for inclusion had to be 

published, peer-reviewed empirical investigations that met pre-established relevancy criteria on 

the study population, research method, and outcomes assessed, examining relevant social 

genomics outcomes (e.g., self-esteem, parenting–child relationship, substance use) using either 

quantitative (e.g., twin) or molecular (e.g., GWAS, candidate gene, polygenic risk) genetics 

designs.  

Exclusion criteria for the current systematic review included studies focusing on 

medically relevant outcomes (e.g., congenital disabilities, cancer genetics) and studies examining 

Canadian samples residing abroad. As the review focused on assessing ethnic/racial inclusion, 

only studies containing unique samples were retained for review across study designs, as 

duplicate samples would not provide additional relevant information. Key terms included in 

database search queries included “Canada” or “Canadian,” province-specific search terms (e.g., 

Ontario, Quebec, Alberta) and “gene” or “genomics” or “twin,” “GWAS” “candidate genes” or 

“polygenic.” 

Data extraction and quality assessment 

Figure 1 displays the number of studies screened at each review stage and the reasons for 

excluded articles. Two independent reviewers assessed all articles that could be relevant for their 
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titles and abstracts. Full-text copies were obtained for all articles that met the initial inclusion 

criteria, and any discrepancies between reviewers were resolved first through discussion among 

reviewers or by a third reviewer if necessary. Both reviewers conducted the data extraction 

process independently, followed by consensus agreement and subsequent approval by the 

principal investigator. The studies eligible for review had various data extracted, including 

sample characteristics such as mean age, age ranges, sex/gender distribution, ethnic-racial 

composition (e.g., White, Asian, Black, Latino, Indigenous), geographic regions covered, study 

design and outcomes, as well as years of publication and total sample sizes. 

Since there was no pre-established protocol suitable for the purpose of the current study, 

a specific rating framework was created to evaluate ethnic-racial inclusivity in included 

genetically informed studies. Four criteria were considered important to assess the quality of the 

studies with respect to sample demographic reports practices, including the reporting quality of 

1) sample characteristics, 2) racial-ethnic compositions, 3) sample representativeness, and 4) 

considerations of potential intersections between ethnicity/race and sample characteristics in the 

study design (e.g., ethnicity by gender). Criteria were rated on a 3-point scale (1 = inadequate 

reporting/consideration, 2 = partial reporting/consideration, 3 = comprehensive reporting/full 

consideration). Both reviewers independently scored each criterion and an average score across 

reviewers was created for each criterion. The scores across the four criteria were then averaged 

to produce a composite quality assessment score for each study within the framework of the 

rating system. 

Results 

During the literature identification phase of the review, a total of 2,290 studies were 

initially retrieved across the seven databases. Among them, 1,254 studies were identified as 



Ethnic-Racial Diversity in Canadian Social Genomics Research  14 
 

duplicates by Covidence and additional 10 studies were deemed duplicates and removed 

manually by reviewers, leaving 1,206 studies eligible for title and abstract screening. Of these, 

936 studies did not meet eligibility criteria during title and abstract screening and were 

subsequently excluded, leaving 90 studies for full-text review. Following the full-text review 

process, 63 studies were excluded, primarily due to wrong study designs or duplicate samples, as 

indicated in Figure 1. Ultimately, a total of 29 studies were deemed eligible for inclusion in the 

current review. It is important to note that some of the studies included for review incorporated 

multiple study designs (e.g., GWAS/polygenic risk) and pooled samples across multiple 

provinces (e.g., Ontario and Quebec), as such, counts of study design, geographic region, and 

outcomes are reported across each design where applicable. 

Candidate gene studies were the most frequently employed research design (n = 15; see 

Figure 2) with an average sample size of 837 and sample range of merely 77 to 4,386. Candidate 

gene studies were conducted across many geographic regions, including Alberta (n = 3), British 

Columbia (n = 1), Newfoundland (n = 1), Ontario (n = 4), and Quebec (n = 7). Most studies 

focused on outcomes in adulthood (n = 9; see Figure 3). Study outcomes included ADHD (n = 

2), opioid use disorder (n = 1), mania and depression (n = 1), bipolar disorder (n = 3), anxiety (n 

= 1), suicide completion (n = 1), social orientation (n = 1), pathological gambling (n = 1), 

depressive symptoms (n = 1), schizophrenia (n = 1), dyslexia (n = 1), and food addiction (n = 1). 

On average, the reporting of ethnicity/race composition and study quality were medium (Ms = 

2.27 and 2.02, respectively). 

Seven studies employed genome-wide association designs (Figure 2) with an average 

sample size of 3,237 and sample range of 624 to 16,361. Frequency of GWAS studies by 

geographic region included national (n = 1), Newfoundland (n = 1), Ontario (n = 2), Quebec (n = 
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2), and Not reported (n = 1). Genome-wide association studies most commonly assessed adult 

samples as well (n = 5; Figure 3). Study outcomes included suicide completion (n = 1), anxiety 

and pain problems (n = 1), food addition (n = 1), reading disabilities and genetic risk for 

neurodevelopmental disorders (n = 1), autism spectrum disorder (n = 1), bipolar (n = 1), and 

PTSD (n = 1). Average ethnicity/race reporting quality was medium (M = 2.2) and average study 

quality was low (M = 1.8). An additional study was not formally classified into a specific 

category given its unique study design using an epigenome wide approach, which assessed 

epigenomic indices of aging as related to peer victimization, depression, and suicidal ideation in 

children from Quebec. Ethnicity/race reporting and study quality for this study were low (Ms = 1 

and 1.5, respectively). 

Seven studies utilized the polygenic risk/score designs (Figure 2) and had an average 

sample size of 2,848 and sample range of 145 to 16,361. Polygenic risk geographic region 

frequencies were as follows: national (n = 1), Manitoba (n = 2), Ontario (n = 2), Quebec (n = 2). 

Like candidate gene research (Figure 3), most polygenic risk studies focused on outcomes in 

adulthood (n = 4). Study outcomes included reading disabilities and neurodevelopmental 

disorders (n = 1), PTSD (n = 1), bipolar and schizophrenia (n = 1), ADHD (n = 1), multiple 

sclerosis and depression (n = 1), psychiatric comorbidity in irritable bowl disease (n = 1), social 

withdrawal and genetic risk for mental health disorder (n = 1). Ethnicity/race reporting quality 

was low (M = 1.57), and average study quality was also low (M = 1.54). 

Three twin studies with unique samples were included for review (Figure 2) with an 

average sample size of 1,163 and sample range of 614 to 1,578 and used samples from British 

Columbia (n = 1), national (n = 1), and Quebec (n = 1). Unlike other study designs, adolescent 

and adult developmental periods (Figure 3) were equally assessed (n = 2) for both periods, 
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respectively. Reactive and proactive aggression (n = 1), antisocial personality traits and alcohol 

misuse (n = 1), and obsessive compulsive (n = 1) outcomes were assessed across twin studies, 

among many other relevant social genomic outcomes examined in other excluded studies using 

the same samples (due to sample duplication). Ethnicity/race reporting and overall quality score 

for twin studies were both medium (Ms = 2 and 2.08, respectively).     

Implications 

The current study represents the first effort to quantify the extent to which marginalized 

ethnic/racial populations have been systematically included and considered in Canadian social 

genomics research in different types of genetically informed research designs that has been 

conducted on Canadian populations over the last three decades. Besides highlighting prominent 

gaps in the literature, the current study provides insights into the demographic and geographic 

trends present in contemporary Canadian social genomics research. Moreover, the current review 

reveals the current poor state of sample reporting practices across various genetically informed 

designs, highlighting the need for greater transparency and more detailed ethnicity/race reporting 

practices in future research. The current findings offer several important implications to policy 

and research as discussed in the following sections. 

First and utmost, there is currently a limited number of Canadian social genomics 

research over the past three decades, demonstrating a major research gap compared to research 

conducted in the US. By directly focusing on proximal psychosocial processes as well as distal 

societal and cultural contexts, social genomics has the capacity to promote well-being and 

resilience, and prevent adverse outcomes, especially among vulnerable populations. Therefore, 

we urge more policy in directing research funding and priorities to social genomic research. 

Moreover, despite growing calls for more racial-ethnic diversity initiatives in human genetics 
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research (Sirugo et al., 2019), few social genomics studies intentionally incorporate marginalized 

ethnic/racial groups as a part of their research focus. Moreover, marginalized ethnic-racial 

populations are often simply aggregated into the larger White samples for analysis. Quantifying 

the extent to which racial/ethnic minorities have been systematically included into contemporary 

social genomics literature constitutes a first step to addressing the growing diversity initiatives 

within the field. The current findings further highlight the severe lack of relevant social genomic 

research that specifically or exclusively focus on ethnic-racial minority populations. We call for 

more relevant policies and funding priorities that especially encourage and promote social 

sciences research with genetically informative designs to target marginalized ethnic-racial 

groups. 

Study characteristics: common designs and outcomes 

Despite an initial large return of literature research through seven databases, only a small 

number of studies examined outcomes that fell into the broad definition of social genomics. 

Among those studies, only 29 Canadian social genomics studies used unique and independent 

Canadian samples that were eligible for subsequent inclusion and analysis. Candidate gene (i.e., 

single gene approach) studies represented the most frequently used study design. Studies using 

polygenic risk score designs (i.e., multiple genes) and genome-wide association designs (i.e., 

whole genome sequencing) were used to a lesser degree. Only three studies used the twin design 

with unique Canadian samples, and one study used a design that could not be categorized into 

the other study designs (i.e., epigenome-wide methylation). Sample sizes in these studies tended 

to be large compared to common social science studies, on average exceeding one thousand 

participants. Only one twin study design employed longitudinal designs where they followed 

participants over multiple years. Genetically informative longitudinal designs offer the unique 
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opportunity to unravel how genes and environment contribute to the onset, persistence, and 

desistence of psychosocial development with a lifecycle approach. Thus, much more longitudinal 

research is needed in future research practices. 

Regardless of study designs, the majority of included studies focused on psychiatric or 

psychopathology symptoms as their investigated outcomes, included ADHD, PTSD, anxiety and 

depression, schizophrenia, substance use disorder, problem gambling, suicide, 

neurodevelopmental disorders, obsessive-compulsive disorder, bipolar disorder, among others. 

These investigated outcomes only covered a rather small and limited section of potential 

outcomes that are frequently investigated in social genomics research, leaving out numerous 

other important and socially-relevant outcomes, such as parent-child relationships and peer 

relationships, parenting, self-esteem, personality, and academic achievement. In addition, a focus 

on these adverse or negative outcomes are congruent with the conventional research practices 

originated from a deficit view. We strongly encourage a competence-based perspective towards 

genetic and environmental influences as implemented in social genomics to actively elucidate 

how genes and environment could bring out competence, capacity, and prosperity in human 

development. Moreover, and more importantly, few studies explored how different 

environmental experiences and broader societal or cultural contexts could amplify genetic 

potential or suppress genetic risks associated with these outcomes, the exception being in studies 

using twin designs. This is a severe under-utilization of one of the major advantages of social 

genomic research. We encourage more research practices in taking a social determinant 

perspective to examine modifiable environmental targets that could inform future intervention in 

both harm reduction as well as wellness promotion.  
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Geographic and demographic trends in Canadian social genomics research 

Most extant Canadian social genomics studies focused on populations from Quebec, a 

predominately European founder population. Other Canadian provinces that contributed eligible 

studies included Ontario, Alberta, British Columbia, Manitoba, and Newfoundland. Relevant 

studies using national data or samples pooled across multiple Canadian provinces constitute a 

minority of social genomics studies conducted in Canada. It would greatly enhance population 

inclusion and representation if future research comes more from other less or rarely investigated 

provinces or areas. National collaboration or consortium efforts in this regard would achieve 

such a goal. In addition, the included studies overwhelmingly examined adult populations, with 

much less attention given to earlier developmental periods (e.g., early childhood, adolescence) 

except for studies using twin designs. People experience different environmental contexts across 

their life stages, which could trigger or suppress the expression of different genetic 

predispositions. Hence, a developmental and lifecycle approach towards social genomic research 

could greatly serve the research community as well as the society. 

Relating to one of the main goals of the current study, the current findings revealed that 

most extant studies examined White populations, regardless of study design, province origin, 

study outcome, or sample age. Furthermore, many studies failed to report any relevant 

information on ethnic/racial composition at all, making it more challenging to draw meaningful 

insights about the extent to which demographic intersections (e.g., ethnic/racial minority women) 

were intentionally addressed in contemporary social genomics research. Regardless of specific 

study designs or other study characteristics, the average quality of ethnicity/race reporting, as 

well as the quality ratings across studies were low to medium, suggesting that the reporting of 

informative sample characteristics (e.g., age, sex, ethnicity) are often missing or only partially 



Ethnic-Racial Diversity in Canadian Social Genomics Research  20 
 

included at best. These findings reveal major gaps in research practices in the inclusion of, as 

well as the accurate reporting of ethnic-racial minority groups into Canadian social genomic 

research, and highlight important areas and directions that research policy should prioritize.  

Conclusions 

There is currently a limited number of Canadian social genomic research over the past 

three decades, demonstrating a major research gap compared to research conducted in the US. 

We urgently need more research attention in future pertinent studies that extend from merely 

investigating psychopathology and focus on a wide range of socioemotional and behavioral 

outcomes. Particularly, research attention is sorely needed in understanding how different 

broader societal and cultural contexts could modify genetic potentials among different ethnic-

racial groups. Moreover, future research should take a developmental and life cycle approach to 

better understand how genes and environment contribute to human development with the aid of 

longitudinal designs. Marginalized ethnic/racial minority groups are poorly represented in extant 

literature. Future research must extend from investigating predominantly White adult populations 

onto ethnically/racially diverse child, adolescent, and adult populations. Rather than 

indiscriminately aggregating marginalized ethnic/racial minority groups into the larger White 

samples for analysis, more research should set out to specifically include and understand 

marginalized racial/ethnic minority groups, in recognition of their differences in genetic 

predispositions as well as their unique sociocultural systems and environmental experiences. 

Greater transparency and intentionality are needed in ethnicity/race and intersectionality 

reporting in future Canadian social genomics research. 
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sociogenomic studies: Insights into adolescent research. Poster to be presented at the annual 

meeting of the Society for Research on Adolescence, Chicago, IL, USA. 

Meyer, Z., Wu, Y., & Zheng, Y. (2024, April). Taking stock and moving forward: Synthesizing 

ethnic/racial diversity in Canadian social genomics research. Poster to be presented at the 

annual meeting of the Royce-Harder Research Conference at University of Alberta, 

Edmonton, AB, Canada. 

Zheng, Y., Meyer, Z., & Wu, Y. (2024, January). Taking stock and moving forward: 

Synthesizing ethnic/racial diversity in Canadian social genomics research. Oral presentation 

at the virtual Forum on Shifting Dynamics of Privilege and Marginalization by the Social 

Sciences and Humanities Research Council of Canada. 

Zheng, Y., Meyer, Z., & Wu, Y. (2023, November). Taking stock and moving forward: 

Synthesizing ethnic/racial diversity in Canadian social genomics research. Evidence brief 

submitted to the Social Sciences and Humanities Research Council of Canada. 

Meyer, Z., Wu, Y., & Zheng, Y. (2023, October). Taking stock and moving forward: 

Synthesizing ethnic/racial diversity in Canadian social genomics research. Poster 

presentation at the Women & Children's Health Research Institute (WCHRI) Research Day, 

Edmonton, AB. 
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Figure 1. PRISMA Flow Diagram 
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Figure 2. Study counts, average ethnicity reporting and quality scores. 
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Figure 3. Developmental periods of samples across study designs. 
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Table 1. Study characteristics and quality assessment. 

Public
ation 

Details 
 

Study Design Study Characteristics Findings Quality Assessment 

Study Geneti
c 

Design 

Study 
Metho

d 

Sample Geogra
phic 

Region 

N Ethnic/R
acial 

Composi
tion 

Mage 
Age 

Range 

Develo
pmenta
l Period 

Sex Study 
Outcome 

Main 
Results 

Sample 
Charac
teristic

s 
Reporti

ng 

Ethnic 
Comp
ositio

n 
Repor
ting 

Represent
ativeness 

Ethnic 
× 

Sample 
Charac
teristic

s 

Ave
rage 
Sco
re 

Qua
lity 
Rati
ng 

Barr et 
al. 

(1999) 

Candi
date 
Gene 

Cross-
sectio

nal 

Hospital 
for Sick 

Children, 
Toronto 
Ontario 
(HSCT) 

Ontario 
77 

(Families
) 

96% 
Europea

n 
Caucasia

n 
descent 

5 
families 

non-
Caucasia

n 
(African 
Canadia

n & 
Native 

Canadia
n) 

– 
7-16 

Middle 
Childh
ood - 

Middle 
Adoles
cence 

– ADHD 

No 
evidence 

for 
linkage 

of 
Catechol

-O-
Methyltr
ansferase 

and 
ADHD 

2 3 2 1 2 
Me
diu
m 

Bawor 
et al. 

(2015) 

Candi
date 
Gene 

Cross-
sectio

nal 

Canadian 
Addiction 
Treatment 

Centres 
(CATC) 

Ontario 240 

Europea
n 84.6% 
Native 

North/So
uth 

America
n 7.9% 
Asian 
.8% 

Persian 
.4% 

37.1 
– 

Adulth
ood 

Fem
ale 
(40
%) 

 

Opioid 
use 

disorder 

No effect 
of BDNF 

and 
DRD2 

on 
continue
d opioid 
use in 

patients 
treated 
with 

methado
ne 

3 3 3 1 2.5 Hig
h 

Bureau 
et al. 

(2017) 

Candi
date 
Gene 
(G x 
G) 

Cross-
sectio

nal 

Schizophr
enia and 
Bipolar 
Disorder 
Eastern 
Quebec 

Quebec 384  

Caucasia
n 

French-
Canadia

n 

– 
– 

Adulth
ood – 

Mania and 
depressio
n in mod 
disorders 

Interacti
on of 

GSK3B 
and 

FXR1 
genotype

s 

1 2 2 2 1.7
5 

Lo
w 
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Kindred 
Study 

influence 
mania 
and 

depressi
on levels 

Del 
Zompo 
et al. 

(2007) 

Candi
date 
Gene 

(Haplo
type 

Assoc.
) 

Cross-
Sectio

nal 

Families 
with type 
1 bipolar 
disorder 

from 
Cagliari & 

Toronto 
areas 

Ontario 

Toronto 
Sample: 

229 
(Trios) 

– 35.46 
– 

Adulth
ood 

Fem
ale 
(58.
95%

) 

Bipolar 
Type 1 

Affective 
Disorder 

DRD1 
polymor
phisms 

consider
ed risk 

factor for 
BP1 

3 1 1 1 1.5 Lo
w 

Ernst et 
al. 

(2011) 

Candi
date 
Gene 

Longit
udinal 

Longitudi
nal cohort 
of Quebec 

general 
population 

Quebec 640 – – 
– 

Childh
ood 

Adulth
ood 

Fem
ale 
(57
%) 

Anxiety 

Base pair 
deletion 
in TrkB 
significa

ntly 
associate

d with 
increases 

in 
anxiety 
traits 

during 
childhoo

d and 
develop
ment of 
anxiety 

disorders 
in 

adulthoo
d 

2 1 3 1 1.7
5 

Lo
w 

Fiori et 
al. 

(2011) 

(1) 
Gene-
associ
ation 

 
(2) 

Candi
date 
Gene 

Cross-
sectio

nal 

(1) 
Clinical 

patients/Q
uebec 

general 
population 

 
(2) 

Quebec 
Suicide 
Brain 
Bank 

Quebec 

(1) 
Suicide 

complete
rs: 
333 

 
Non-

suicide 
controls: 

389 
 

(2) 
Depresse
d suicide 
complete

rs: 

French 
Canadia

n 

(1) 
Suicide 
comple

ters: 
41.2 

– 
 

Nonde
presse

d 
suicide 
comple

ters: 
39.3 

– 
 

Adulth
ood 

Male 
(100
%) 

Suicide 
completio

n 

6 genes  
within 

two 
significa

nt 
regions 

in X 
chromos

ome 
were 

differenti
ally 

expresse
d in 

suicide 

3 2 2 2 2.2
5 

Me
diu
m 



Ethnic-Racial Diversity in Canadian Social Genomics Research  40 
 

14 
 

Nondepr
essed 

suicide 
complete

rs: 
8 
 

Control: 
13 
 

Total: 
757 

 

(2) 
Depres

sed 
suicide 
comple

ters: 
34.9 

– 
 

Nonde
presse

d 
suicide 
comple

ters: 
34.8 

– 
Contro

l: 
36.8 

– 

complete
rs 

Ishii et 
al. 

(2021) 

Candi
date 
Gene 

Cross-
sectio

nal 

Undergrad
uate 

students 
from Kobe 

(Japan) 
and 

Alberta 
(Canada)  

Alberta 
Alberta 
Sample: 

368 

Europea
n 

Canadia
n 

19.46 
– 

Late 
Adoles
cence 

Fem
ale 
(67.
4%) 

Social 
orientatio

n 

Dopamin
e D4 

receptor 
gene 

does not 
interact 

with 
culture 

to 
predict 
social 

orientati
on 

3 3 2 3 2.7
5 

Hig
h 

Lobo et 
al 

(2010) 

Candi
date 
Gene 

Cross-
sectio

nal 

Leisure, 
Lifestyle, 

and 
Lifecycle 
Project 

Alberta 242 

Europea
n 

Caucasia
n 

46.57 
– 

Adulth
ood 

Fem
ale 
(62.
81%

) 

Pathologi
cal 

gambling 

Function
al 

variants 
in 

dopamin
e D2 like 
receptors 
associate

d with 
risk for 
gamblin

g 
behavior 

3 3 2 2 2.5 Hig
h 

McCaff
ery et 

Candi
date 
Gene 

Cross-
sectio

nal 

(1) 
POLYMO
RPHISME 

Quebec 
(1) 
416 

 

French 
Canadia

n 

59.29 
– 

Adulth
ood 

Fem
ale 
(21.

Depressiv
e 

symptoms 

Genetic 
variation 
relevant 

3 3 3 3 3 Hig
h 
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al. 
(2009) 

 
(2) 

Epidemiol
ogical 

Study of 
Acute 

Coronary 
Syndrome
s and the 

Pathophys
iology of 
Emotions 

(ESCAPE) 

(2) 
561 

 
Total: 

977 

29%
) 

in cardiac 
patients 

to 
endotheli

al 
dysfuncti

on and 
platelet 

aggregati
on 

contribut
es to the 
expressi

on of 
depressi

ve 
symptom

s in 
cardiac 
patients 

Ouellet
-Morin 
et al. 

(2008) 

Candi
date 
Gene 

Cross-
sectio

nal 

Quebec 
Newborn 

Twin 
study 

Quebec 

6-year-
old 

group: 
789 

 
7-year-

old 
group: 

838 
 

Total: 
1,627 

 

Caucasia
n 88.3% 
Asian 
1.9% 
Black 
1.1% 

Mixed 
ethnicity 

.6% 
Caucasia
n-Native 

North 
America
n (1 twin 

pair) 
Caucasia
n-Black 
(1 twin 
pair) 
Other 
2.2% 
No 

report 
5.9% 

– 
6-7 

Middle 
Childh

ood 

6-
year

-
olds: 
VNT

R: 
Fem
ale 
(49
%) 

Rs27
072: 
Fem
ale 
(48
%) 

 
7-

year
-

olds: 
VNT

R: 
Fem
ale 
(48
%) 

Rs27
072 
Fem
ale 

ADHD 

No 
associati

on 
between 
VNTR 

and 
ADHD 

symptom
s. 

Rs27072 
significa

ntly 
associate

d with 
ADHD 

symptom
s 

3 3 3 1 2.5 Hig
h 
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(48
%) 

Sengup
ta et al. 
(2006) 

Candi
date 
Gene 

Cross-
sectio

nal 

Clinical 
patients 

and 
families 

from 
Montreal 
& Ottawa 

Quebec
, 

Ontario 

French 
Canadia
n Triads:  

Case: 
100 

Control: 
102 

 
Montrea
l/Ottawa 
Triads: 
Case:  
122 

Control:  
125 

 
Total 
449 

 

French 
Canadia

n 
Europea

n 

– 
– – – Schizophr

enia 

Family-
based 

and case-
control 

associati
on 

analyses 
show no 
associati

on 
between 
SMARC

A2 
polymor
phism 
and 

schizoph
renia 

1 2 1 1 1.2
5 

Lo
w 

Shink 
et al. 

(2005) 

Candi
date 
Gene 

Cross-
sectio

nal 

Bipolar 
and case-
control 

participant
s from 

Saguenay-
Lac-St-

Jean 
Population 

Quebec 

Case-
BP1: 
182 

 
Case-
BP2: 

31 
 

Control: 
214 

Total: 
427 

 

French 
Canadia

n 

(Age of 
Onset) 
Case-
BP1: 

28 
– 
 

Case-
BP2: 

27 
– 
 

Contro
l: 
– 
– 

Adulth
ood 

Case
-

BP1
: 

Fem
ale 
(60
%) 

 
Case

-
BP2

: 
Fem
ale 
(55
%) 

 
Con
trol: 

– 

Bipolar 
disorder 

No 
significa

nt 
associati

ons 
found 

between 
polymor
phisms 

and 
bipolar 

phenotyp
e 

3 2 1 1 1.7
5 

Lo
w 

Spence 
et al. 

(1995) 

Candi
date 
Gene 

Cross-
sectio

nal 

Bipolar 1, 
2 and 
major 

depression 
index 

cases from 
UBC 

British 
Colum

bia 

Proband
s: 

487 
 

Relative
s: 

3,899 
 

Caucasia
n 

Central/
Northern 
Europea

n 
Ancestry 

– – – Bipolar 
disorder 

A single 
dominan

t 
mendelia
n major 
locus 

was the 
best 

2 3 1 1 1.7
5 

Lo
w 
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University 
Hospital 

Total: 
4386 

 

fitting 
models 
for BP1 
and BP2 
probands 

Tzenov
a et al. 
(2004) 

Candi
date 

Gene/
Geneti

c 
Linkag

e 
Analys

is 

Cross-
sectio

nal 

Families 
of dyslexic 

children 
from 

Calgary 

Alberta 

Dyslexia 
Cases: 

895 
 

Control:  
112 

 
Total: 
1007 

Europea
n 

Ancestry 
and 
4 

families 
with 1 
parent 
non-

Europea
n 

>8 – – Dyslexia 

Evidence 
for 

dyslexia 
susceptib

ility 
locus on 
chromos

ome 
1p34-36 

2 2 1 1 1.5 Lo
w 

Masche
retti et 

al. 
(2023) 

Geno
me-

Wide 
Associ
ation 

& 
Pathw

ay 
Analys

is 

Cross-
sectio

nal 

(1) 
Quebec 

Newborn 
Twin 
Study 

 
(2) 

Longitudi
nal Study 
of Child 

Developm
ent in 

Quebec 
 

Quebec 

(1) 
1,002 

 
(2) 

1,437 
 

Total: 
2439 

French 
Canadia

n 

– 
12-14 

Early-
Middle 
Adoles
cence 

– 

Adolescen
t anxiety 
and pain 
problems 

Pathway 
involved 

in 
regulatio

n of 
myotube 
differenti

ation 
found to 

be 
associate

d with 
pain 

problems 
and 

anxiety 
symptom
s across 
samples 

2 2 2 1 1.7
5 

Lo
w 

Pedram 
et al. 

(2017) 

(1) 
Geno
me-

Wide 
Screen

ing 
 

(2) 
Candi
date 
Gene 

Associ
ation 

Cross-
sectio

nal 

Complex 
Diseases 

in the 
Newfound

land 
population

: 
Environm

ent and 
Genetics 

(CODING
) 

Newfo
undlan

d 

Stage 1:  
24 
 

Stage 2: 
 752 

 
Overall: 

752 

– 

Stage 
1: 

FAO:  
37.4 

– 
NFO: 
 40.5 

– 
Contro

l: 
 44.5 

– 
 

Stage 
2: 

Adulth
ood 

Stag
e 1: 
Fem
ale 

(100
%) 

 
Stag
e 2: 

FAO
: 

Fem
ale 
(70
%) 

Food 
addiction 

Two 
genes 

associate
d with 

addictive 
tendenci

es 
towards 

food 
identifie
d: DRD2 

& 
TIRAP 

3 1 1 1 1.5 Lo
w 
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FAO: 
43.5 

– 
NFO: 
45.5 

– 
Contro

l 
 44 
– 

 
NF
O: 

Fem
ale 
(47.
35%

) 
 

Con
trol: 
Fem
ale 
(78.
78%

) 

Price et 
al. 

(2020) 

(1) 
Geno
me-

Wide 
Associ
ation 

 
(2) 

 
Polyge

nic 
Risk 

Cross-
sectio

nal 

Hospital 
for Sick 
Children 

in Toronto 
(HSCT) 

Ontario 624 

Europea
n 

Caucasia
n 

9.83 
– 

Late 
Childh

ood 

Fem
ale 
(41
%) 

Reading 
disabilitie
s & and 
genetic 
risk for 

neurodeve
lopmental 
disorders 

Findings 
suggest 
shared 
genetic 

risk 
between 

word 
reading, 
educatio

nal 
outcome

s and 
autism 

spectrum 
disorder 

3 3 1 1 2 
Me
diu
m 

Woodb
ury-

Smith 
et al. 

(2018) 

Geno
me-

Wide 
Linkag

e 
Study 

Cross-
sectio

nal 

Families 
with 

Autism 
Spectrum 
Disorder 

– 529 

Northern 
Europea

n 
Ancestry 

35.3 
15-56 

Middle 
Adoles
cence-
Adulth

ood 

– 

Autism 
spectrum 
disorder 
& broad 
autism 

phenotype 

Results 
suggest 
multiple 
susceptib

ility 
variants 
for ASD 
across 

pedigree
s with 

potential 
overlapp
ing loci 
between 
ASD and 

BAP 

2 2 1 1 1.5 Lo
w 

Xu et 
al. 

(2014) 

Geno
me-

Wide 

Cross-
Sectio

nal 

(1) 
Centre for 
Addiction 

Ontario 
(1) 

Case: 
431 

(1) 
Northern
/Western 

(1) 
45.5 

– 

Adulth
ood 

(1) 
Case

: 

Bipolar 
disorder 

Findings 
support 

numerou
3 3 1 1 2 

Me
diu
m 



Ethnic-Racial Diversity in Canadian Social Genomics Research  45 
 

Associ
ation 

and 
Mental 
Health 

(CAMH) 
 

(2) 
Independe

nt BP 
Family 
Trios 

Toronto 
 

Control: 
 440 

 
Total: 

871 
 

(2) 
Trio 

Families
: 

229 

Europea
n 

Ancestry 
 

(2) 
97.9% 

Caucasia
n 

1.4% 
Asian 
.7% 

Native 
America

n 
*Mundo 

et al., 
2001 

*Tozzi 
et al., 
2011 

 
(2) 

36.3 
– 

*Mund
o et al., 

2001 

Fem
ale 
(62.
87%

) 
 

Con
trol: 
Fem
ale 
(60
%) 

 
 

(2) 
Trio 
Fam
ilies: 
Fem
ale 
(61
%) 

*Mu
ndo 
et 

al., 
2001 

s genes 
previousl

y 
implicate

d in 
etiology 
of BD: 

CSMD1, 
SYNE1 
as well 
as new 
genes: 

ADCY2, 
NCALD, 
WDR60, 
SCN7A 

& 
SPAG16 

Zai et 
al. 

(2022) 

(1) 
Geno
me-

Wide 
Associ
ation  

 
(2) 

Polyge
nic 

Risk 

Cross-
sectio

nal 

Canadian 
Longitudi
nal Study 
on Aging 
(CLSA) 

Nation
al 

PTSD:  
796 

 
No 

PTSD: 
15,565 

 
Total: 
16,361 

Europea
n 

Ancestry 

PTSD: 
59.6 

– 
 

No 
PTSD: 

63.2 
– 

Adulth
ood 

PTS
D: 

Fem
ale 
(66
%) 

 
No 

PTS
D 

Fem
ale 
(50
%) 

PTSD 

No 
significa

nt 
findings 

for 
GWAS 

analyses; 
PRS 

showed 
variable 
levels of 
associati

on 
between 
PTSD 
items 
with 

various 
problem 
outcome

s e.g., 
depressi

on, 

3 3 1 1 1.7
5 

Lo
w 
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educatio
nal 

attainme
nt, 

insomnia 

Perret 
et al. 

(2023) 

Epigen
ome-
Wide 
DNA 

Methy
lation 

Longit
udinal 

(1) 
Quebec 

Longitudi
nal Study 
of Child 

Developm
ent 

 
(2) 

1958BBC 
(UK) 

Quebec 
Quebec 
Sample 

149 

French 
Canadia

n 

10.47 
9.7-
11.3 

Late 
Childh

ood 

Fem
ale 
(57.
8%) 
*Orr
i et 
al., 

2021 

Epigeneti
c aging, 

childhood 
peer 

victimizat
ion, 

depressio
n & 

suicidal 
ideation 

Peer 
victimiza
tion not 

associate
d with 

epigeneti
c indices 

in 
Canadia
n cohort. 
Higher 

pediatric
-buccal-
epigeneti
c aging 

and 
slower 
pace of 
aging 

predicted 
higher 

depressi
ve 

symptom 
scores. 

3 1 1 1 1.5 Lo
w 

Boies 
et al. 

(2018) 

Polyge
nic 

Risk 

Cross-
sectio

nal 

Schizophr
enia and 
Bipolar 
Disorder 
Easter 

Quebec 
Kindred 
Families 

Quebec 

Subjects 
from 

SZ/BD 
Families

: 
333 

 
Control: 

894 
 

Total: 
1,227 

 

– – 
– 

Adulth
ood – 

Bipolar 
Disorder 

& 
Schizophr

enia 

Significa
nt PRS 

differenc
e 

between 
SZ and 

BD 
affected 
subjects 

and 
NAARs 

and 
controls 

1 1 2 
 
2 
 

1.5 Lo
w 

De 
Lima et 

al. 
(2020) 

Polyge
nic 

Risk 

Cross-
sectio

nal 

(1) 
Maternal 

Adversity, 
Vulnerabil

ity, and 
Neurodeve

Quebec
, 

Ontario 

MAVAN 
Sample: 

145 
– 

Mater
nal age 

at 
birth:  
30.60 

– 
 

Early 
Childh

ood 

Fem
ale 
(50.
3%) 

ADHD 
problems 

PGR 
reflectin

g 
amygdal
a 5-HTT 

gene 
network 

2 1 1 1 1.2
5 
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lopment 
(MAVAN) 

 
(2) 

GUSTO(S
ingapore) 

Gestati
onal 
age 

(weeks
): 

39.18 
– 

functions 
moderate

s the 
effects of 
postnatal 
adversity 

on 
attention 
problems 

Kowale
c et al. 
(2023) 

Polyge
nic 

Risk 

Cross-
sectio

nal 

(1) 
Manitoba 
Multiple 
Sclerosis 
Cohort 

 
 

(2) 
UK 

Biobank 
 

(3) 
CombiRx 
Trial (US) 

Manito
ba 

Manitob
a 

Sample 
370 

– 

MS/De
p: 
51 
– 
 

MS/No 
Dep: 
51.8 

– 
 

Dep/N
o 

Immu
ne:  
46.4 

– 
 

Health
y: 
44 
– 

Adulth
ood 

MS/
Dep: 
Fem
ale 
(83.
3%) 

 
MS/
No 

Dep: 
Fem
ale 
(80.
3%) 

 
Dep/
No 

Imm
une: 
Fem
ale 
(80.
2%) 

 
Heal
thy: 
Fem
ale 
(63
%) 

Comorbid 
depressio

n in 
multiple 
sclerosis 

Individu
als with 
MS and 
depressi
on had 
higher 

depressi
on PGS 
compare
d to MS 
without 
depressi
on and 
health 

controls 

3 1 1 1 1.5 Lo
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Li et al. 
(2022) 

Polyge
nic 

Risk 

Cross-
sectio

nal 

Manitoba 
Inflammat
ory Bowel 

Disease 
(IBD) 
Cohort 

Manito
ba 

IBD 
without 

PC: 
146 

 
IBD 

with PC: 
94 
 

Total: 
240 

– ≥18 
– 

Late 
Adoles
cence – 
Adulth

ood 

IBD 
with
out 
PC: 
Fem
ale 
(51.
4%) 

 

Psychiatri
c 

comorbidi
ty (PC) in 

IBD 

Polygeni
c risk 

significa
ntly 

associate
d with 

PC status 
in IBD 
patients 

2 1 1 1 1.2
5 
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w 
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IBD 
with 
PC: 
Fem
ale 
(64.
9%) 

Mornea
u-

Vaillan
court et 

al. 
(2021) 

Polyge
nic 

Risk 

Longit
udinal 

(1) 
Quebec 

Newborn 
Twin 
Study 

 
(2) 

Quebec 
Longitudi
nal Study 
of Child 

Developm
ent 

Quebec 971 
French 
Canadia

n 

– 
6-12 

Middle 
Childh
ood-
Early 

Adoles
cence 

– 

Social 
withdrawa

l and 
genetic 
risk for 
mental 
health 

disorders 

Polygeni
c risk for 
lonelines

s 
predicted 
members

hip to 
high 

trajector
y for 
social 

wariness. 
Genetic 
risk for 
general 
mental 
health 

associate
d with 
high-

chronic 
solitude 

2 1 2 1 1.5 Lo
w 

Boivin 
et al., 
(2019) 
*Demo
graphic 
inform
ation 
from 

Brendg
en et 
al., 

(2006) 

Twin 
Cross-
sectio

nal 

Quebec 
Newborn 

Twin 
Study 

Quebec 1,296  

84% 
Europea

n 
3% 

African 
2% 

Asian 
2% 

Native 
America

n 
9% N/A 

6 
– 

Middle 
Childh

ood 

Fem
ale 
(51
%) 

Reactive 
& 

Proactive 
Aggressio

n 

Reactive 
& 

proactive 
aggressi

on 
primarily 
influence

d by 
socializa

tion 
experien

ces 
specific 

to 
aggressi
on type. 
Genetic 

influence
s are 

relativel
y small 

3 3 3 3 3 Hig
h 
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Jang 
(2012) 
*Demo
graphic 
inform
ation 
from 

Jang et 
al., 

(2000) 

Twin 
Cross-
sectio

nal 

(1) 
UBC Twin 
Registry 

 
(2) 

Volunteer 
Sample 

from 
London 
Ontario 

British 
Colum

bia 
Ontario 

(1)  
1318 

 
(2) 
260 

 
Total: 
1578 

– 

(1)  
32.05 
18-86 

 
(2)  

25.68 
18-43 

Late 
Adoles
cence 
Adulth

ood 

(1) 
Fem
ale 
(63.
3%) 

 
(2) 

Fem
ale 
(77
%) 

Antisocial 
personalit

y traits 
and 

alcohol 
misuse 

Common 
genetic 
factors 
found 

between 
antisocia

l 
personali
ty traits 

and 
alcohol 
misuse 

3 1 1 1 1.5 Lo
w 

Taylor 
et al. 

(2010) 
Twin 

Cross-
sectio

nal 

Communit
y sample 

of MZ DZ 
twins 

Nation
al 614 

Mostly 
Caucasia

n 

40 
 

17-81 

Late 
Adoles
cence-
Adulth

ood 

Fem
ale 
(78
%) 

Obsessive 
compulsiv

e 
symptoms 

 

M = 49% 
of 

variance 
for OC-
related 

symptom
s due to 
genetic 
factors, 
the rest 
due to 

nonshare
d 

environ
ment 

3 2 1 1 1.7
5 

Lo
w 
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