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Lay Abstract 

Children with special health needs (SHN) experience more challenges when starting 

school compared to their typically developing peers, putting them at risk of poor social 

and academic outcomes later in life. The onset of the COVID-19 pandemic disrupted 

schools, childcare and healthcare services making it harder for families to access support 

if needed. This thesis explores how the proportion of Canadian kindergarteners identified 

with SHN may have changed from before to after the onset of the pandemic. It also 

examines mental health concerns among SHN children before and after pandemic onset. 

To do this, we used teacher-reported data from the Early Development instrument (EDI), 

a tool that assesses developmental health in children. We found that the proportion of 

kindergarten children with SHN increased following the onset of the pandemic, including 

a rise in mental health concerns. More children with SHN lived in lower-income 

neighbourhoods than higher-income neighbourhoods, and this pattern became stronger 

after the pandemic.  

 

 

 

 

  



Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 iv 

Abstract  

Background: The COVID-19 pandemic led to disruptions in healthcare, childcare, and 

early education programs, which may have affected children with special health needs 

(SHN) more severely than their typically developing peers. While medical diagnoses take 

time, kindergarten teachers’ observations can initiate early support for children at school. 

However, it remains unclear whether the proportion of children identified with SHN, 

based on teacher-reports, increased after the onset of COVID-19 pandemic. This thesis 

aimed to determine the proportion of Canadian kindergarten children identified with SHN 

before and after the onset of COVID-19 pandemic using the Early Development 

Instrument (EDI), and to examine the changes in mental health concerns among SHN 

children during this period.   

 

Methods: Kindergarten teachers used the EDI to report SHN and mental health concerns 

for their students. EDI records were linked with sociodemographic data from the 2016 

Canadian Census and 2015 Taxfiler data across 1,639 neighbourhoods to determine 

associations between SHN prevalence and neighbourhood-level socioeconomic status 

(SES).   

 

Results: Among 485,543 kindergarteners, the study found that: (1) proportion of children 

with SHN increased after the onset of the pandemic (2) prevalence of SHN was inversely 

associated with neighbourhood-level SES, with a stronger association after the onset of 

pandemic, (3) the strength of this association varied across jurisdictions, and (4) while 
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mental health concerns among SHN children increased, the adjusted odds of having 

mental health concerns were lower following the onset of the pandemic.  

 

Conclusion: The findings indicate an overall rise in SHN prevalence, including a rise in 

mental health concerns among SHN children, following the onset of COVID-19 

pandemic. A greater proportion of children with SHN resided in lower-SES 

neighbourhoods, with this association becoming more pronounced after the onset of the 

pandemic, suggesting widening inequities. The study points to the urgency for additional 

classroom support and early identification strategies for children who are showing signs 

of difficulty in kindergarten.   
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“The first five years have so much to do with how the next eighty will turn out.” 

  – Bill Gates   

 



 
 

 

1.0 Introduction 

1.1 Early child development 

Early childhood is a foundational period that offers a unique opportunity to 

influence children’s health and development (Irwin et al., 2007). Within the first six years 

of age, the brain reaches approximately 90% of adult volume (Bondi et al., 2024). The 

“sensitive periods” for brain development occur particularly at this time, where the neural 

pathways established by early experiences and environment set the foundation for the 

future to have lasting and important consequences (Irwin et al., 2007; Ramey & Ramey, 

2004). While neural plasticity and learning allow the brain to continue developing 

throughout a child’s life, early childhood represents a particularly sensitive and efficient 

period for intervention (Irwin et al., 2007). For instance, early-life nutrition is not only 

critical for immediate growth but also has long-term health implications, as proposed by 

the Developmental Origins of Health and Disease hypothesis (Lacagnina, 2019). This 

framework suggests that early exposures can shape physiological systems and influence 

the risk of chronic disease later in life. Alongside nutrition, individual factors, such as 

genetics and parental behaviours, interact with broader societal influences, such as 

socioeconomic status, neighbourhood quality, and access to education, to shape children’s 

health and developmental trajectories (World Health Organization, 2024) 

According to Hertzman (2012), early exposures and experiences can “get under 

the skin” to influence the child’s trajectories in various areas of life, including social, 

economic and physical well-being. This means that differences in early life experience in 

https://www.zotero.org/google-docs/?HRpKB5
https://www.zotero.org/google-docs/?tWMFoq
https://www.zotero.org/google-docs/?8DrxhW
https://www.zotero.org/google-docs/?8DrxhW
https://www.zotero.org/google-docs/?3PFNan
https://www.zotero.org/google-docs/?DXvHtr
https://www.zotero.org/google-docs/?N2sEtS
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different social environments can shape a child’s biological and development processes. 

These differences have the capacity to influence the child’s health, learning, well-being or 

behaviour over their life course. In 1979, Bronfenbrenner’s Ecological Systems Theory 

proposed that a child’s development is influenced by complex reciprocal interactions 

within their early environment, from their home and educational setting to the broader 

society, all embedded within the era of the child’s growth (Crawford, 2020; Lopez et al., 

2021). As shown in Figure 1, these interactions are described through five systems in the 

child’s environment, nested in overlapping circles: microsystem, mesosystem, exosystem, 

macrosystem and chronosystem.  

Figure 1: Bronfenbrenner’s Ecological Systems Theory (Brown & Strommen, 2018) 

 

The first level is known as the microsystem, and it includes the child’s most 

immediate relationships and environment, such as family, classmates, teachers, and 

https://www.zotero.org/google-docs/?yChYnD
https://www.zotero.org/google-docs/?yChYnD
https://www.zotero.org/google-docs/?R24RYY
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neighbours. Second, the mesosystem consists of the interactions between different 

microsystems in the child’s life, such as parents interacting with their child’s teacher. 

Parents who are more involved in their child’s academic life, such as attending parent-

teacher conferences, can foster a supportive environment for learning and set the child up 

for academic success (El Nokali et al., 2010). Third, the exosystem refers to the settings, 

such as, but not limited to governmental policies, parent’s work environment, and mass 

media that do not directly include the child, but exerts influence on their development 

(Crawford, 2020). This reflects the reality of educational decisions by policymakers 

impacting the child’s learning experience (e.g., special education programs) and thus, 

their academic and social development (Luo & Chan, 2022).  

Fourth, the macrosystem encompasses the cultural elements such as norms, 

beliefs, and values that weave through the inner systems to affect the child’s development 

(Crawford, 2020). For instance, the beliefs about gender roles and family structures affect 

the way the child views the world, reinforcing the child’s attitudes and behaviour as they 

interact with others and their surroundings (National Academies of Sciences et al., 2016). 

Lastly, the chronosystem represents time, reflecting its influence on lifetime trajectories, 

as well as the occurrence of significant global events, for example the recent COVID-19 

pandemic. Children growing up during the COVID-19 pandemic experienced various 

disruptions in their education, healthcare visits, as well as shifts in family dynamics and 

altered social interactions, (Pozniak et al., 2024; Shikako et al., 2023; Stewart et al., 2021; 

Wener et al., 2023), all of which may have long-lasting consequences on their 

development. 

https://www.zotero.org/google-docs/?A0af9O
https://www.zotero.org/google-docs/?l1GKup
https://www.zotero.org/google-docs/?zi1nHu
https://www.zotero.org/google-docs/?FyfQ2F
https://www.zotero.org/google-docs/?2VAqRb
https://www.zotero.org/google-docs/?jYtg9V
https://www.zotero.org/google-docs/?jYtg9V
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Altogether, these overlapping systems interact in unique ways to support or shape 

the developing child. Understanding child development from an ecological perspective is 

essential for shaping effective public health policies and interventions (e.g. special 

education programs). Population-level tools that assess children’s developmental health, 

such as the Early Development Instrument (EDI), can help identify trends in kindergarten 

children’s health by examining both individual factors, such as health disorders, and 

broader societal influences, such as neighbourhood circumstances (Siddiqua et al., 2020; 

Zeraatkar et al., 2020). These trends, observed at community, provincial, and national 

levels, can guide identification of early intervention needs for young children. 

Particularly, research has demonstrated significant benefits of early interventions for 

children with intellectual and developmental disabilities (Ramey & Ramey, 2004; Tollan 

et al., 2023). 

1.2 Social determinants of child health 

The idea that living circumstances shape health is not new. Early in 400 century 

BC, Greek philosopher Plato described that “a healthy mind in a healthy body” could 

only be achieved through harmony with the physical and social environment (Svalastog et 

al., 2017). During the 1980s, the publication of the Black Report in the United Kingdom, 

once again rekindled interest in these issues, where the term “social determinants of 

health” emerged to characterize health being shaped by important living conditions 

(Raphael, 2010). Since then, the term has been extended to children’s health, with early 

childhood development being recognized as a social determinant of health. Social 

determinants of health are societal and environmental factors such as education, support 

https://www.zotero.org/google-docs/?zvxqMc
https://www.zotero.org/google-docs/?zvxqMc
https://www.zotero.org/google-docs/?WIe5EH
https://www.zotero.org/google-docs/?WIe5EH
https://www.zotero.org/google-docs/?rbWzbn
https://www.zotero.org/google-docs/?rbWzbn
https://www.zotero.org/google-docs/?3XW0a6
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networks, neighbourhoods, and income, among others, that shape children’s development 

health (Janus, Brownell, et al., 2018; Raphael, 2010). From a social perspective, these 

factors can be understood through Bronfenbrenner’s Ecological Systems theory, which 

illustrates how interactions between a child and their environment impact their growth 

and development (See Section 1.1). According to the National Collaborating Centre for 

Healthy Public Policy (2012), developmental health concept encompasses a range of 

skills, abilities, and competences that determine early growth and development during the 

early childhood period.  

Among the many social determinants, socioeconomic status (SES), which is often 

measured as the combination of income, education and employment, has one of the 

strongest associations with health outcomes, with lower SES relating to both higher 

morbidity and mortality (Braveman & Gottlieb, 2014; Janus, Brownell, et al., 2018). 

Children growing up in low-SES neighbourhoods face higher risk of adverse health 

developmental outcomes compared to those in higher-income areas. These disparities 

include high rates of low birth-weight, dental caries, poorer cognitive tests, difficulties 

with behaviour and socialization, frequent hospitalizations and disengagement from 

school (Guttmann, 2001; Irwin et al., 2007).  

The National Longitudinal Study of Children and Youth followed a nationally 

representative sample of Canadian children’s development and well-being from infancy 

to adulthood. The study revealed that by the time children entered first grade, preventable 

inequalities in child development had already emerged within the society (Statistics 

Canada, 2004). Substantive differences in developmental health are observed among 

https://www.zotero.org/google-docs/?6GHAEW
https://www.zotero.org/google-docs/?Owwc6W
https://www.zotero.org/google-docs/?Owwc6W
https://www.zotero.org/google-docs/?DzFlPz
https://www.zotero.org/google-docs/?RI15Kr
https://www.zotero.org/google-docs/?BAKT7S
https://www.zotero.org/google-docs/?BAKT7S
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typically developing children at school entry within Canadian provinces, with those with 

lower-SES background having poorer academic outcomes than their higher-SES peers 

(Guhn et al., 2010; Lapointe et al., 2007; Oliver et al., 2007; Zeraatkar et al., 2020). These 

systematic disparities in health across SES are conceptualized as the socioeconomic 

gradient, indicating that the differences in health outcomes are gradual and occur across 

the full spectrum of SES (Janus, Brownell, et al., 2018). The gradient in early 

development is known to be the most powerful explanation for differences seen in 

children’s health and well-being within different communities (Irwin et al., 2007). 

Children living in poverty tend to experience worse outcomes when compared with those 

with higher SES, with each incremental increase in income associated with progressively 

better developmental outcomes (Janus, Brownell, et al., 2018). In Canada, the 

development of children with disabilities at school entry is the poorest in lower-SES 

neighborhoods (Siddiqua et al., 2020). 

1.3 Children with special needs in Canada 

Health conditions in early years are typically categorized as either health 

disorders, which are specific diagnoses made by healthcare professionals, or special 

needs, which encompass disabilities and challenges interfere with a child’s ability to 

participate fully in the classroom and often require additional support services within 

educational settings. According to the World Health Organization (WHO), disability is an 

umbrella term which covers an impairment in body function, a limitation in activity, 

and/or restriction in participation in daily life. Similarly, the Government of Canada 

(2013) recognizes disability as a complex phenomenon, influenced by both individual and 

https://www.zotero.org/google-docs/?mtTXq7
https://www.zotero.org/google-docs/?l2KFVk
https://www.zotero.org/google-docs/?X8CncB
https://www.zotero.org/google-docs/?3o2XTg
https://www.zotero.org/google-docs/?H7DLja
https://www.zotero.org/google-docs/?lKpOmQ
https://www.zotero.org/google-docs/?lKpOmQ
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societal factors. Formal diagnosis by healthcare professionals plays an important role in 

identification of children with disabilities and granting access to specialized services for 

children with disabilities (Clark, 2023). However, by tying support primarily to diagnostic 

labels risks excluding children who face significant challenges but do not meet the criteria 

for a formal diagnosis, or may not have access to early intervention services (Thomas et 

al., 2025), such as during the COVID-19 pandemic. These children may struggle in 

school because their needs are not formally recognized. For example, children with 

specific learning disabilities are usually identified after entering school, where significant 

disparities are noted between their achievements in specific domains and their overall 

abilities (Institute of Medicine, 2001) 

A national survey conducted by the Canadian Teachers Association found that 

while students with disabilities represented 16.3% of total students in a particular 

classroom, students with learning disabilities or those waiting to be identified were not 

included in that proportion (Towle, 2015). The lack of accurate representation of how 

many children need support and the kind of support they might require, leads to 

inaccurate allocation of resources and inequitable access to their learning needs. Thus, 

expanding identification criteria beyond formal diagnoses would ensure that all children 

who require support are identified in case they need intervention and accommodations.  

As such, a more inclusive language, term “‘special needs” is used within 

educational settings with focus on supporting programming and resources for children, 

rather than just relying on diagnostic labels (Clark, 2023). While there is no standardized 

definition of special needs in Canada, most definitions used across Canada are similar 

https://www.zotero.org/google-docs/?umGhmf
https://www.zotero.org/google-docs/?ZxUrMS
https://www.zotero.org/google-docs/?ZxUrMS
https://www.zotero.org/google-docs/?iN4aXD
https://www.zotero.org/google-docs/?adszQm
https://www.zotero.org/google-docs/?uZW6XL


Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 8 

across jurisdictions in that they include children with conditions such as physical, 

communication, intellectual, emotional, social and/or behavioural development (Dworet 

& Bennett, 2002; Towle, 2015). In educational settings, teachers’ observation and 

concerns for their students may lead to identification of special needs and initiate early 

support for children at school. In Canada, teachers use the Early Development Instrument 

(EDI) to assess the developmental health of kindergarten children in a holistic manner at a 

population-wide level (Janus & Offord, 2007). The data are collected for all children in 

kindergarten, including those who have special health needs, conceptualized as including 

formal diagnosis from health professionals, functional impairments, as well as teacher-

reported concerns. For the purposes of our research, special health needs are defined as a 

category based on teacher answers to specific items on the EDI, which operationalizes 

atypical developmental health in children (See Section 2.5). 

Children with special health needs often begin school with poorer academic, 

emotional and social skills compared to their peers developing typically. Early differences 

persist and continue to widen if there is no support provided, which is often associated 

with later school failure, unemployment, and poor health in adulthood (O’Connor et al., 

2019; Zeraatkar et al., 2020). In Canada, the association of child development at school 

entry with neighbourhood-level SES shows the same pattern for typically developing and 

children with disabilities: child development is worse in lower SES neighbourhoods and 

better in higher SES neighbourhoods. The majority of these children attend regular 

schools (Towle, 2015), highlighting the need for inclusive policies to support their special 

needs in educational settings.  

https://www.zotero.org/google-docs/?3hHAn9
https://www.zotero.org/google-docs/?3hHAn9
https://www.zotero.org/google-docs/?4pOrYM
https://www.zotero.org/google-docs/?Mmmn7n
https://www.zotero.org/google-docs/?Mmmn7n
https://www.zotero.org/google-docs/?kAh8sR
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One of the strategies used across Canadian schools to assist children with learning 

needs, is special education programming developed as Individual Education Plans (IEP) 

(Towle, 2015). Depending on the region and province, it might be known as the Inclusion 

and Intervention Plan in Saskatchewan, Personalized Learning Program in New 

Brunswick or Individual Program Plan in Alberta. Regardless of the name, the purpose of 

this process is to allow the child with special needs to succeed in the classroom by 

implementing inclusive educational policies and providing appropriate special-education 

programs. The IEP process calls for the student to first be assessed or identified in order 

to determine their strengths and needs. Upon the completion of the IEP process, the 

school can apply to the Department of Education for additional funds that may be 

required to offer special educational services (Dworet & Bennett, 2002). 

Despite the systems in place to deliver individualized education to children that 

meet their special health needs, various challenges still exist. These challenges encompass 

delivering special-education programs in Canada’s ethnically diverse landscape, securing 

adequate funding, and ensuring access to qualified teachers and services, particularly in 

remote and rural communities (Dworet & Bennett, 2002). An additional issue that is 

largely outside the control of educators and has received less attention is contextual 

factors, such as the socioeconomic environment and the impact of the COVID-19 

pandemic, which are the focus of my thesis. 

1.4 COVID-19 and needs of vulnerable children 

The COVID-19 pandemic has had a profound impact on vulnerable children, 

exacerbating pre-existing disparities in education, mental health and access to healthcare 

https://www.zotero.org/google-docs/?ISAPXR
https://www.zotero.org/google-docs/?ib28Zt
https://www.zotero.org/google-docs/?4Bm9ES
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(Mental Health Commission of Canada, 2021; Nicholas et al., 2022; United Nations, 

2020). In March 2020, WHO declared COVID-19 a global pandemic, prompting 

lockdown measures that led to widespread school closures (Abufhele et al., 2024). Such a 

response caused the largest disruption in education history, affecting the learning of 

nearly 1.6 billion children in more than 190 countries (United Nations, 2020). Previous 

studies have found that children exposed to pandemics, natural disasters, and famines 

often experience lifelong negative consequences (Abufhele et al., 2024; Datar et al., 2013; 

Meng & Qian, 2009). Since children's developing brains are more sensitive to their early 

environments, the immediate negative impacts of closing early programs and supports are 

further intensified by diminished future learning, to cause more pronounced inequalities 

later in life (Hertzman, 2012; Hertzman & Bertrand, 2007; Nelson et al., 2007; Zeraatkar 

et al., 2020).  

Children who start school with health disorders tend to have poorer developmental 

trajectories and require more health support than children who do not (Janus et al., 2024). 

While many families of children with special needs were already experiencing difficulties 

before the pandemic, COVID-19 further exacerbated these challenges (Pozniak et al., 

2024). The disruption of healthcare visits, childcare, and early education programs 

significantly impacted early child development, particularly for children with special 

needs and disabilities, who experienced a higher rate of adverse events in comparison to 

the general population (Pozniak et al., 2024; Shikako et al., 2023; Stewart et al., 2021).  

Specifically, the pandemic significantly impacted the mental health and well-

being of both young children and their families (Mental Health Commission of Canada, 

https://www.zotero.org/google-docs/?4Mr2jQ
https://www.zotero.org/google-docs/?4Mr2jQ
https://www.zotero.org/google-docs/?9fNn5x
https://www.zotero.org/google-docs/?LwDT1i
https://www.zotero.org/google-docs/?1rVzik
https://www.zotero.org/google-docs/?1rVzik
https://www.zotero.org/google-docs/?SxzH8M
https://www.zotero.org/google-docs/?SxzH8M
https://www.zotero.org/google-docs/?yJhXFD
https://www.zotero.org/google-docs/?yJhXFD
https://www.zotero.org/google-docs/?n1alon
https://www.zotero.org/google-docs/?b9KgHd
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2021). According to WHO, mental health is defined as a state of mental well-being that 

allows individuals to cope with the stresses of life, realize their abilities, learn well and 

work well, and contribute to their community (World Health Organization, 2022). 

Parental mental health, particularly among mothers, was severely impacted during the 

COVID-19 pandemic with maternal depression rates rising from 9% to 43% for mothers 

of children aged five to eight years (Cameron et al., 2020). Given the strong association 

between parental mental health and children’s well-being, parenting stress during early 

childhood has also been shown to increase the likelihood of mental health disorders in 

preschoolers (Hattangadi et al., 2020). Despite the growing need for mental health and 

developmental support, Canada’s child mental health services continue to struggle with 

long wait-times and weak accountability mechanisms for public funding even before the 

COVID-19 pandemic (Boyle et al., 2019). These challenges persist alongside rising 

emotional-behavioral issues, which have been the leading cause of referrals to children’s 

mental health services for the past decades (Comeau et al., 2019).  

Furthermore, remote healthcare was often inadequate for families with children 

experiencing acute illness or developmental and behavioural issues during the COVID-19 

pandemic (Nicholas et al., 2022). For children with autism, virtual support was perceived 

by families to be as less effective than what was offered prior to the pandemic. 

Psychosocial supports that could have helped families cope with anxiety and isolation 

were either unavailable or modified. Essential community support services, such as early 

intervention and counselling were closed or significantly reduced, further hindering 

wellness and stability of children and their families. WHO report on Developmental 

https://www.zotero.org/google-docs/?b9KgHd
https://www.zotero.org/google-docs/?eAFTSC
https://www.zotero.org/google-docs/?pLXO1n
https://www.zotero.org/google-docs/?iILigM
https://www.zotero.org/google-docs/?H6AS2i
https://www.zotero.org/google-docs/?pbTEOj
https://www.zotero.org/google-docs/?yLOGcO
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Disabilities and Delay in Canada, revealed that most families of children with disabilities 

experienced a lack of access to necessary services to support their child’s physical and 

mental health during the COVID-19 pandemic (Shikako et al., 2023). As a result, children 

who were already vulnerable could have been at an even greater risk due to the 

unavailability of critical health services and programs compared to pre-pandemic years. 

This highlights the shortcoming of existing Canadian policies in addressing the unique 

needs of children with special health needs and disabilities. Given the availability of pre- 

and post-pandemic data on children’s developmental health, our research addresses these 

gaps by examining the prevalence of special health needs and mental health concerns 

among kindergarten children across Canada.  

1.5 Population measurement of child development  

High quality, representative data from early childhood can help service providers, 

educators and policymakers identify factors influencing the developmental health of 

children with special needs and guide efforts to positively shape their developmental 

trajectory (Raikes et al., 2023). Research has demonstrated the association between early 

school achievements and later social and academic outcomes (Lloyd et al., 2009; Szumski 

& Karwowski, 2012; Turner et al., 2008). Additionally, social and academic trajectories 

are more challenging to alter by middle childhood, emphasizing early childhood as a 

critical time for identification and intervention (Irwin et al., 2007). In the United States, 

federal legislation requires the collection of data on the developmental status of children 

with special needs and disabilities to ensure access to appropriate services (e.g. special 

education) throughout early childhood (U.S Department of Education, 2017). The “Child 

https://www.zotero.org/google-docs/?Q5Nmbr
https://www.zotero.org/google-docs/?rde2nr
https://www.zotero.org/google-docs/?RH74Xh
https://www.zotero.org/google-docs/?RH74Xh
https://www.zotero.org/google-docs/?QZd8sJ
https://www.zotero.org/google-docs/?sae4gR
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Find” mandate is a federal requirement in the United States that requires schools to 

identify, evaluate, and locate children who may need special education services (Kyrie, 

2024). Canada does not have this mandate in place; however, population-level tools such 

as the EDI can still provide valuable information about developmental health of children 

(Janus & Offord, 2007). 

The EDI is a teacher-completed questionnaire that measures children’s 

developmental health at school entry in kindergarten in five domains: (1) physical health 

and well-being, (2) social competence, (3) emotional maturity, (4) language and cognitive 

development and (5) communication skills and general knowledge (Janus & Offord, 

2007). Overall vulnerability on the EDI is defined as a score in the bottom 10th percentile 

in at least one of the five EDI domains, using nationally established norms (Janus et al., 

2021). While the main purpose of the EDI is the assessment of child development, the 

questionnaire also includes demographic information on age, sex, first language, and 

children’s special needs status (Janus et al., 2007). In Canada, twelve out of thirteen 

jurisdictions have implemented the EDI at least once since its finalization in 2004 (CIHI, 

2021). These jurisdictions include: Ontario, Quebec, Newfoundland and Labrador, Prince 

Edward Island, New Brunswick, Nova Scotia, Manitoba, Saskatchewan, Alberta, British 

Columbia, Yukon, and Northwest Territories. Data are collected through kindergarten 

teacher reports on developmental health and demographics for each child in kindergarten; 

in some jurisdictions these happen at regular intervals, e.g., every three years in Ontario. 

Kindergarten represents the first year of the public education system accessible to all 

children in Canada, which is when the child turns five years of age (Janus, Enns, et al., 

https://www.zotero.org/google-docs/?lZtmAF
https://www.zotero.org/google-docs/?lZtmAF
https://www.zotero.org/google-docs/?a9vJ37
https://www.zotero.org/google-docs/?cd6cEG
https://www.zotero.org/google-docs/?cd6cEG
https://www.zotero.org/google-docs/?wka3ys
https://www.zotero.org/google-docs/?wka3ys
https://www.zotero.org/google-docs/?6qEYgj
https://www.zotero.org/google-docs/?XfVJAU
https://www.zotero.org/google-docs/?XfVJAU
https://www.zotero.org/google-docs/?ccumST
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2018). While kindergarten attendance is not mandatory in most provinces, close to 90% 

of eligible children still enroll, highlighting its widespread participation across Canada 

(Council of Ministers of Education Canada, 2021).  

Internationally, the EDI has been adapted and implemented in many countries, 

including Australia, Scotland, Sweden, Ireland, Chile, Brazil, Peru, Estonia, Jordan, 

United States (Janus et al., 2021; Janus & Offord, 2007). The validity and reliability of 

the EDI continues to be extensively tested on an ongoing basis (Janus et al., 2021). The 

EDI scores are also predictive of later outcomes including academic achievement in 

primary school (Brinkman et al., 2007; Davies et al., 2022; Silburn et al., 2007). While 

teachers complete the EDI for every child in their class, the results are not interpreted at 

the individual level (Janus et al., 2021). Rather, they are aggregated into various 

categories of interest (e.g., sex, age, special needs, immigrant status, neighbourhood-level 

SES) and results are compared between groups. The reports are provided to school 

authorities at the district level, to communities at the municipality level, and to provinces 

or territories at the jurisdictional level. Accomplishing a successful transition to school is 

one of the most important developmental tasks for preschool children. As a result, the 

identification of early predictors, such as emotional well-being and vulnerabilities, is 

considered a key priorities for policymakers and educators (Lemelin et al., 2007)  

Furthermore, EDI provides a cost-effective method to gather population-level data 

on kindergarten children within educational settings, making it a valuable tool for 

examining early childhood development across various jurisdictions (Janus et al., 2021). 

While the EDI is often used to assess developmental vulnerabilities at the community 

https://www.zotero.org/google-docs/?ccumST
https://www.zotero.org/google-docs/?ByyDfI
https://www.zotero.org/google-docs/?YxxnZX
https://www.zotero.org/google-docs/?V99c2d
https://www.zotero.org/google-docs/?wC43IU
https://www.zotero.org/google-docs/?zbRT0M
https://www.zotero.org/google-docs/?qIBHop
https://www.zotero.org/google-docs/?4lSoua
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level, its strength also lies in its ability to track patterns and disparities in developmental 

health at population level (Guhn et al., 2011; Janus et al., 2021). Given the availability of 

pre- and post-pandemic EDI data, my thesis aims to provide critical insights into how 

early identification of special health needs may have been impacted by the COVID-19 

pandemic. The specific application of the EDI in this study will be discussed in greater 

detail in Chapter 2, which covers the methodology.  

1.6 Thesis rationale and objectives 

The disruptions caused by the COVID-19 pandemic, such as closures of 

educational, childcare and healthcare services may have long-term developmental 

consequences for children. Those who were already at risk, such as children with special 

health needs, may have faced even greater challenges due to the unavailability of critical 

health services, programs, and early identification compared to pre-pandemic years. 

However, limited evidence on the prevalence of special health needs amid the pandemic 

remains a barrier in addressing challenges young children face in Canada. Given the 

availability of pre- and post-pandemic data on early child development and special needs 

identification at a population-level by EDI, our research aims to address these gaps by 

examining special health needs and mental health concerns among kindergarten children 

across Canada. As such, our work offers an unprecedented opportunity to inform 

inclusive and supportive interventions beyond educational settings, such as improvements 

in early health screenings, access to specialized care, and community-based interventions, 

paving the way for healthier trajectories for children with special health needs in 

Canadian society.  

https://www.zotero.org/google-docs/?utFfRz
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The primary objective of our research is to examine the prevalence of the special 

health needs among Canadian kindergarten children (5-6 years old) before and after the 

COVID-19 pandemic onset using the EDI through the three specific research questions: 

1. What is the prevalence of special health needs (special needs designation, special 

concerns, and needs for further assessment) in kindergarten children as measured 

by the Early Development Instrument (EDI) before (2017-2020) and after the 

onset of the COVID-19 pandemic (2021-2023), both overall and for subgroups of 

children categorised by sex, language fluency, rurality and neighbourhood-level 

socioeconomic status (SES)? 

2. What is the prevalence of special health needs in kindergarten children in 2023 by 

province or territory in comparison with the most recent pre-pandemic data and in 

relation to neighbourhood-level SES?  

3. Within the population of kindergarten children with special health needs, how has 

the prevalence of mental health concerns changed from before to after the onset of 

the COVID-19 pandemic? 
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2.0 Methods 

2.1 Pan-Canadian database for early child development 

The data for our study were a subset of the Canadian Neighbourhoods Early Child 

Development (CanNECD), a pan-Canadian population-based database on children’s 

development health at school entry (Janus, Enns, et al., 2018). The database integrates 

data from all provincial and territorial implementations of the EDI, along with a large set 

of socioeconomic variables derived from the Canadian Census from 2006 and Taxfiler 

data from 2005 and every 5 years onwards. These data are aggregated at the level of 

custom-defined neighborhoods (Guhn et al., 2016). The data from all the Canadian 

provinces and territories, except for Nunavut, are compiled in a secure electronic 

collection system at the Offord Centre for Child Studies, McMaster University in 

Hamilton, Canada. Below, the description of the database is provided as is relevant to the 

thesis.  

2.1.1 Early Development Instrument  

The Early Development Instrument (EDI) is a 103-item, teacher-completed 

questionnaire that measures children's developmental health at school entry (Janus & 

Offord, 2007). In Canada, kindergarten represents the first year of the public education 

system accessible to all children, typically when the child turns five years of age (Janus, 

Brownell, et al., 2018). While kindergarten attendance is not mandatory in most 

provinces, nearly 90% of eligible children are enrolled, highlighting its widespread 

participation across Canada (Statistics Canada, 2020). EDI data are collected in the 



Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 24 

second half of the school year. This ensures that kindergarten teachers know their 

students well enough to complete the instrument, as well as that students are well adapted 

to the school environment. The EDI evaluates five major domains of child development: 

(1) physical health and well-being, (2) social competence, (3) emotional maturity, (4) 

language and cognitive development, and (5) communication skills and general 

knowledge. Children whose domain scores fall within the 10th percentile of the 

distribution established in a normative sample are considered vulnerable. In addition to 

the core EDI items, key demographic characteristics, such as age at the EDI completion, 

sex at birth, language fluency, postal code, and special needs designation, are also 

collected in the EDI.  

Sex is referred to as sex at birth, “male” or “female”, recorded at school entry. We 

acknowledge that this designation may not reflect a child’s gender identity and recognize 

this as a limitation of our dataset and study. Language fluency is a measure of fluency in 

the school’s official language of instruction, either English or French, as Canada has two 

official languages. In our study, language fluency is represented by the variable English/ 

French as a Second Language (E/FSL). Students who are identified as E/FSL are children 

who are not fluent in the school's official language of instruction and who typically 

require additional support in the classroom. The postal code collected on the EDI is used 

to match geospatical indices, including neighbourhood-level SES from the CanNECD 

SES Index (see Section 2.1.3) and the remoteness index from Statistics Canada (2020). 

The remoteness index measures geographical isolation based on factors such as distance 

to services and population density. It categorizes areas into five levels, from highest 
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population density and greatest service access to lowest: easily accessible, accessible, less 

accessible, remote, and very remote. Data for full jurisdictional coverage are collected 

either during a single year or in a wave of 2-3 years. Since 2004, the EDI national 

repository has records for over 1.6 million children. (Equity from the Start, 2025). For my 

thesis, a subset of the database from 2017 to 2023 is used to capture the timeline for 

before and after the onset of the COVID-19 pandemic.  

2.1.2 Development of geographic neighbourhood boundaries 

To explore the association between early child development health at school entry 

and neighbourhood socioeconomic characteristics, custom comparable neighbourhood 

units were created for Canadian EDI data (Guhn et al., 2016). When defining 

neighborhood boundaries, priority was given to preserving meaningful neighborhoods 

based on existing social structures, administrative divisions and geographic features. The 

smallest geographic unit for which Statistics Canada (2021) reports on is called a 

dissemination block, which is an area bounded by features such as road networks, ramp 

areas, or other standard geographic divisions. All neighborhoods were constructed using 

the smallest viable geographic units that allowed for linking with Canadian Census and 

Taxfiler data (Guhn et al., 2016). Canadian Census and Taxfiler data are used to create 

neighbourhood socioeconomic status index (Refer to Section 2.1.3). Each neighborhood 

contained a minimum of 50 and a maximum of 400-600 EDI records. The minimum of 

fifty records were based on an EDI reliability study, whereas a maximum of 400-600 

records were chosen to optimally reflect the sociodemographic heterogeneity within 



Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 26 

urban areas (Forer et al., 2020). This process resulted in the creation of a total of 2,058 

neighborhoods across Canada. 

2.1.3 Development of neighbourhood socioeconomic status index 

A neighbourhood-level socioeconomic status index was used as a measure of 

socioeconomic status (SES). The original index was created with the 2006 Canadian 

Census and Taxfiler variables. For this study, Canadian Census and Taxfiler variables 

from 2015/2016 were aggregated at the custom neighbourhood-level and were linked to 

EDI data to create this index. The Canadian Census contains approximately 2,200 

variables covering population demographics (Forer et al., 2020; Guhn et al., 2016). 

Taxfiler data contains approximately 400 variables related to income, poverty and wealth. 

Large number of variables were considered and reduced to ten key SES variables, 

presented in Table 1 which contribute to the final neighbourhood SES index (Janus et al., 

2024). To ensure comparability, all ten SES variables were transformed into Z-scores to 

ensure that the variables were on the same scale and equally weighted when combined 

into an overall SES Index. Higher SES index indicates higher overall neighbourhood-

level SES, while lower SES index reflects a lower overall neighbourhood-level SES. The 

CanNECD SES index dataset was merged with the EDI dataset utilising children’s postal 

codes with a 97.5% match rate. For detailed protocol and analysis, refer to Forer et al 

(2020) and Guhn et al. (2016).
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Table 2.1: Variables in the neighbourhood-level SES index (Forer et al. 2020) 
Poverty % of low-income, lone parent families with children under 6   

Marital Status % separated or divorced individual 

High income % of families with children under 6 earning more than twice the provincial 
median 

Dues % of families with children under 6 with union/association dues 

Wealth % of families with children under 6 with investment income 

Residential Stability % non-migrant movers in the past year  

Social Capital % of families with children under 6 with charitable donations 

Education % of individuals with no high school diploma 

Language/Immigration % individuals who do not speak either official language at home  

Income inequality Gini Coefficient quintile for lone female-led families with children under 6  

 

2.2 Ethics 

The use of EDI data for this project was approved by the McMaster University 

Research Ethics Board (REB), now Hamilton Integrated Research Ethics Board (HiREB). 

To maintain confidentiality, the records in the Pan-Canadian database are de-identified. 

2.3 Study design and participants 

This study was a multiple cross-sectional, population-level analysis study of 

kindergarten children in publicly funded schools across Canada between 2017 and 2023 

years. The dataset included children from eight of Canada’s thirteen jurisdictions: British 

Columbia, Manitoba, Ontario, Quebec, Nova Scotia, Prince Edward Island, 

Newfoundland and Labrador, and Northwest Territories. These were the only provinces 

and territories in Canada with both pre- and post-COVID-19 onset EDI data.  
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For our study, we classified the years 2017-2020 as the pre-COVID-19 period, 

and 2021-2023 as the post-COVID-19 onset period. Although the COVID-19 pandemic 

was officially declared in March 2020 (Cucinotta & Vanelli, 2020), majority of data 

collection for the 2017-2020 period occurred prior to this declaration. An internal data 

investigation conducted by our research team found no discernible differences between 

data collected before and after March 11, 2020. Moreover, data collection for 2020 

primarily took place between February 2020 and May 2020, when teacher reported 

concerns were still based on pre-pandemic classroom interactions, meaning the pandemic 

had not yet influenced children’s developmental health. Thus, 2020 was classified as part 

of the pre-COVID-19 cohort. 

Our total study population consisted of 496,628 kindergarten children with EDI 

data. We included children in the study if they met the following inclusion criteria: (1) 

enrolled in senior kindergarten; (2) in their current classroom for at least one month at the 

time of EDI completion; (3) no more than 25% of items were missing on their EDI 

questionnaire. For research questions one and two, two additional inclusion criteria were 

applied for regression analysis: (1) the EDI data for a child was successfully matched to a 

neighbourhood code and associated SES index; and (2) the jurisdiction had at least 40 

neighbourhoods to ensure adequate statistical power. Since Northwest Territories, and 

Prince Edward Island had less than 40 neighbourhoods, they were excluded, leaving six 

jurisdictions available for regression analysis. For research question three, the additional 

criterion was required for inclusion: the child must have special health needs, which was 
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determined based on the analysis in research question one. Refer to Figure. 1 for a 

flowchart of participants included in the analysis.  

Figure 2: Flowchart of participants 

 
*Exclusions are based on multiple criteria applied together.  
Some children meet more than one exclusion condition.  
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2.4 Exposure variables 

Our exposure variable in this study was the COVID-19 pandemic. The 2017-2020 

cohort consisted of children who were not exposed to the pandemic prior to the time of 

EDI data collection and is therefore referred to as the pre-COVID-19 cohort. In contrast, 

the 2021-2023 cohort included children who were exposed to the COVID-19 pandemic 

and is referred to as the post-COVID-19 cohort. We also examined the prevalence of 

special health needs (SHN) for both pre- and post-COVID-19 cohorts, stratified by key 

demographic factors, including their sex, language fluency, and remoteness index.  

2.5 Outcomes 

For research question one, our outcome of interest was the prevalence of SHN 

among kindergarten children. The prevalence of SHN was further examined across its 

three categories on the EDI: special needs, special concerns, and needing further 

assessment. Additionally, another key outcome of interest was the association between 

SHN and neighbourhood-level SES. For research question two, our outcome of interest 

was the prevalence of overall SHN among kindergarten children for eight individual 

Canadian jurisdictions and its association to neighbourhood-level SES. For research 

question three, our outcome of interest was the vulnerability in the emotional maturity 

domain among children with SHN. A detailed description of all outcomes of interest is 

provided in the following subsections. 
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2.5.1 Special health needs  

We identified special health needs (SHN) of children through three distinct 

categories in the EDI: 1) special needs, 2) special concerns, and 3) needing further 

assessment. A child was considered having “special needs” (SN) if their teacher indicated 

that they had already been identified as having either a medical, physical, or mental health 

diagnosis by a healthcare professional. A child was identified as having “special 

concerns” (SC) if their teacher indicated they had a problem that influenced their ability 

to function in a regular classroom. These concerns include physical disability, visual 

impairment, hearing impairment, speech impairment, learning disability, emotional 

problem, and behavioural problem. The “needs further assessment” (NfA) category 

includes children for whom teachers indicated they considered a further assessment was 

needed and included children who have not been identified as having special needs or 

special concerns. The latter two classifications of SHN reflect a child's health in the 

context of a school environment and thus are observed designations, not diagnostic ones. 

All the conditions within these classifications are likely to interfere in some way with a 

child’s ability to learn or take advantage of educational activities at school. As such, 

while the concerns may not be diagnosed, the behaviours witnessed by the teachers can 

serve as a precursor for diagnosis later in the child’s life. Children identified as NfA in 

kindergarten are more likely to have special educational needs status in grade 3 than 

children without NfA (Mir et al., 2020).  
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2.5.2 Mental health concerns and vulnerability in the emotional maturity domain 

We assessed mental health concerns using the domain of emotional maturity on 

the EDI. The mental health concerns in this study are based on teacher observations, not 

on formal diagnoses. They have nevertheless comparable reliability with clinically 

validated tools (Janus et al. in prep). The emotional maturity domain evaluates a child’s 

ability to understand and manage their feelings and thoughts at an age-appropriate level. 

It includes four subdomains: (1) prosocial and helping behaviour, (2) anxious and fearful 

behaviour, (3) aggressive behaviour, and (4) hyperactivity and inattention. Children 

whose scores fall below 10th percentile, are considered vulnerable in the emotional 

maturity domain. For our study, mental health concerns were defined as vulnerability in 

the emotional maturity domain. Studies have shown that children with elevated levels of 

anxiety, aggression and attention problems are at greater risk of poorer academic 

performance compared to their peers (Janus et al., 2023; Tamayo Martinez et al., 2021; 

Vuoksimaa et al., 2021). As such, a child’s actions, behaviours, and emotions in 

kindergarten are predictive of academic outcomes years, influencing their emotional and 

mental well-being in the present and later in their life.  

2.6 Data analysis 

My thesis conducted individual-level and neighbourhood-level data analyses. 

Individual-level data analyses were conducted for research questions one, two and three. 

Neighbourhood-level analyses were conducted for research question one and two. These 

included developing regression models to examine the association between 
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neighbourhood-level SES and SHN prevalence. All statistical analyses were conducted 

using SPSS version 29.0.2.0 and RStudio (R version 4.4.0). 

2.7 Individual-level analysis 

For the first and second research questions, we conducted the descriptive analysis 

on individual EDI records. In research question one, we examined the national prevalence 

of SHN and its three categories (SN, SC, and NfA) for pre- and post-COVID-19 cohorts. 

Additionally, we explored how the prevalence varied by demographic factors, including 

sex, language fluency, and remoteness index. In research question two, we examined the 

prevalence of SHN at the jurisdictional levels for seven provinces and one territory, 

respectively: British Columbia, Manitoba, Ontario, Quebec, Nova Scotia, Prince Edward 

Island, Newfoundland & Labrador, and Northwest Territories. For the third research 

question, we conducted individual-level analysis using both descriptive analysis and 

binary logistic regression. Descriptive analysis examined the prevalence of vulnerability 

in the emotional maturity domain among SHN children for pre- and post-COVID-19 

cohorts. Binary logistic regression was used to determine the odds of vulnerability in the 

emotional maturity domain among children with SHN pre- and post-COVID-19 onset.  

For all analyses, we report both the statistical significance and the effect size to 

compare findings between the two cohorts. Statistical significance refers to the 

probability that the observed difference between two groups is unlikely due to chance. If 

the p-value is larger than the chosen alpha level (e.g., 0.05), any observed difference is 

assumed to be explained by sampling variability. However, in large-scale population 

studies, such as our study, statistical tests will almost always yield significant differences 
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unless there is no effect or, specifically, when the effect size is exactly zero (Sullivan & 

Feinn, 2012). Thus, very small differences, even if statistically significant, may be 

meaningless in the real-world context. To address this, we also report the effect size, 

which measures the magnitude of differences between groups (See Table 2.2). For 

individual-level analyses, we used Cramer’s V effect size, a standardized measure for 

assessing the strength of association between two categorical variables as the effect size. 

For our study, the categorical variables refer to pre and post COVID-19 cohorts.  

Table 2.2: Interpretation of Cramer’s V Effect Size (IBM, 2005) 

Effect Size (ES) Interpretation 

ES  ≤ 0.2 Weak association.  

0.2 < ES ≤ 0.6 Moderate association.  

ES > 0.6 Strong association. 

2.8 Neighbourhood-level analysis 

We examined the association between neighbourhood-level prevalence of SHN, 

and the neighbourhood-level SES, using individual children’s EDI data aggregated to 

neighbourhoods. We assessed these associations using a series of linear regression 

models. Specifically, we conducted several regression analyses to address research 

questions one and two. For research question one, we developed four separate regression 

models, with each model using one of the following dependent variables: (1) percentage 

of children with SHN in a neighbourhood, (2) percentage of children with SN in a 

neighbourhood, (3) percentage of children with SC in a neighbourhood, and (4) 

percentage of children with reported to NfA in a neighbourhood. In all four models, the 
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independent or explanatory variable was CanNECD neighbourhood-level SES index. For 

research question two, we separately conducted regression analyses for each jurisdiction 

with more than 40 neighbourhoods. This criterion excluded Northwest Territories and 

Prince Edward Island, leaving six jurisdictions for analysis: Ontario, Manitoba, British 

Columbia, Newfoundland and Labrador, Nova Scotia, and Quebec. Again, the 

independent variable in this case was CanNECD neighbourhood-level SES Index for each 

specific jurisdiction. The linear regression model produced key measures of interest: 

statistical significance, standardized beta-coefficient, R2 coefficient of determination, and 

effect size. A detailed description of these measures is provided in the following 

subsection below.   

2.8.1 Statistical significance  

Statistical significance assesses whether the results of our linear regression 

analysis occurred due to random change. Typically, the significance threshold, or alpha, is 

set at 0.05. If the p-value (the probability of observed data obtained from statistical 

testing) is less than 0.05, this indicates a statistically significant result, meaning there is 

less than 5% probability that the observed results occurred by chance. However, 

conducting multiple statistical tests, as in our regression analysis, increases the likelihood 

of false positives. False positives occur when results are reported as statistically 

significant when they are not. To minimize the risk of false positives, we applied 

Bonferroni correction, adjusting the alpha level to 0.0025 (See Table 2.3). This means 

that for a result to be considered statistically significant, the p-value must be less than 

0.0025.  
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Table 2.3: Bonferroni Correction Calculation 

To determine the adjusted alpha value, we used the following calculation 

● Initial significance level (alpha): α = 0.05 

● Number of Statistical tests: 

○ 4 categories of SHN (SHN, SN, SC, NfA) 

○ 6 jurisdictions (ON, MB, BC, NL, NS and QC) 

○ Pre & post analysis (2 time points) 

○ Total tests = 2 ×	(4	 + 6) 	= 	20 

● Adjusted Alpha Calculation: 

○ 𝛼	 = 	 !.!#
$!

= 0.0025 

2.8.2 Standardized beta-coefficient 

In linear regression analysis, a beta coefficient (β) also known as the regression 

coefficient measures the average change in the dependent variable for a one-unit increase 

in the independent variable. β represents the slope of the regression line, indicating the 

strength and direction of the association between the independent and dependent 

variables. A positive β indicates positive association meaning that as the independent 

variable increases, the dependent variable also increases. A negative β indicates an 

inverse association, meaning that as the independent variable increases, the dependent 

variable decreases. 

In our study, β is standardized in standard deviation units, allowing for direct 

comparison across different regression models, such as those with different jurisdictions. 

Specifically, for our analysis, β represents the change in percentage of children with SHN 
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(dependent variable) for every 1 standard-deviation increase in neighbourhood-level SES 

(independent variable).   

2.8.3 Coefficient of determination 

The coefficient of determination, also known as R2 is the proportion of variance in 

the outcome observed by the model. An R2 of 0 indicates no association between 

independent and dependent variables, whereas R2 of 1 indicates a strong association, 

where the independent variable explains all variability in the dependent variable (Sullivan 

& Feinn, 2012). The interpretation of a “good” R2 value varies by field. In the social 

sciences and psychology, where human behaviors are more variable than controlled 

conditions in scientific experiments, R2 values of 0.10 to 0.30 are often considered 

acceptable (Gupta et al., 2024). In population-based studies on children, R2 typically 

ranges from 0.1 to 0.4 (Janus et al., 2024; Webb et al., 2016). Instead of focusing on the 

total R2 in the model, which is influenced by having multiple covariates such as sex, age, 

language fluency and remoteness index in the model, our research specifically examines 

the unique contribution of neighbourhood-level SES. This is captured by adjusted R2 

value, or more specifically, the R2 change that isolates the effect of the association of 

neighbourhood-level SES with the percentage of children with SHN in each 

neighbourhood (Cohen, 1977; Selya et al., 2012).  

To determine this R2 change, we conducted a two-block hierarchical linear 

regression. In the first block, the dependent variable was the percentage of children with 

SHN, and the independent variable included age, sex, remoteness index and language 

fluency. This step captured the variance explained by demographic factors alone and is 
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referred to as R2 covariates. In the second block, we added neighbourhood-level SES 

index as predictor, along with the original independent variables. This provided the total 

R2, representing the variance explained by both demographic factors and neighbourhood-

level SES index. We calculated R2 using the Equation 1 below. This calculation isolates 

the unique contribution of neighbourhood-level SES index to the observed percentage of 

children with SHN within a neighbourhood. 

Equation 1: Calculating R2 Change 

R2(change) = R2(total) - R2(covariates) 

2.8.4 Effect size for regression model  

Understanding the practical significance of the findings are important, especially 

when analyzing population-level data on children. Effect size provides a measure of how 

meaningful the observed differences are in the real-world context. For linear regression, 

Cohen’s f2 is the standard method for calculating effect-size (Selya et al., 2012).  

Equation 2: Calculating Cohen’s f2 

𝑓$ 	= 	
𝑅$	𝑐ℎ𝑎𝑛𝑔𝑒
1 − 𝑅$	𝑡𝑜𝑡𝑎𝑙 

 
The traditional approach to interpreting effect sizes follows Cohen’s guidelines, 

where 0.2 is small, 0.5 is medium, and 0.8 is large. While Cohen’s benchmarks continue 

to be widely used in social sciences, they were originally developed based on small, 

tightly controlled lab experiments in social psychology in the 1960s (Kraft, 2020). These 

thresholds may not be appropriate for population health studies where research is 

conducted in real-world settings influenced by environmental, temporal, and social 
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factors. Given these limitations, Matthew Kraft (2020) proposed alternative effect size 

benchmarks based on studies of pre- kindergarten to grade 12 educational interventions, a 

context more relevant to this research. According to Kraft’s guidelines, f2 <0.05 is small 

effect, 0.05-0.20 is medium effect, >0.20 is large effect. These revised thresholds provide 

a more appropriate framework for evaluating effect sizes in this study. Therefore, we used 

Kraft’s metric to interpret the effect sizes in the analysis. 
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3.0 Results 

3.1 Study population characteristics 

Out of 496,628 kindergarten children who participated in the provincial/territorial 

EDI data collections across Canada between 2017 and 2023, a total of 485,543 children 

met the inclusion criteria and were included in the analyses. The pre-COVID-19 cohort 

consisted of 266,461 children, while the post-COVID-19 onset cohort consisted of 

219,082 children. The distribution of kindergarten children across the jurisdictions that 

collected EDI data at both time periods is presented in Table 3.1. Five school boards in 

Ontario did not participate in the post-COVID-19 onset data collection, resulting in a 

smaller cohort post-COVID-19 onset than pre-COVID-19. To ascertain the comparability 

of data, we conducted a sensitivity analysis for Ontario by excluding the school boards 

who did not participate post-COVID-19 onset from the pre-dataset (2018 specifically) to 

maintain regional consistency between the two cohorts. The results indicated minimal 

differences in the overall findings. Thus, the analyses proceeded with children attending 

school in the five Ontario school boards included in the pre-COVID-19 cohort. 

Additional details on the sensitivity analysis are provided in Appendix I.  
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Table 3.1: Population of kindergarten children in each jurisdiction in the pre- and 
post-COVID-19 cohorts 

  N (% of each cohort)  
Jurisdiction  Pre-COVID-19 Cohort  Post-COVID-19 Cohort  
Ontario  131,839 (49.5%) 91,306 (41.7%)  
Manitoba  13,735 (5.2%) 12,768 (5.8%) 
British Columbia  21,794 (8.2%) 19,217 (8.8%) 
Newfoundland 4,319 (1.6%) 3,920 (1.8%) 
Nova Scotia 8,518 (3.2%) 8,502 (3.9%) 
Prince Edward Island 1,452 (0.5%) 1,422 (0.7%) 
Quebec 83,176 (31.2%) 80,453 (36.7%) 
Northwest Territories 1,628 (0.6%) 1,494 (0.7%) 
Total 266,461 (100%) 219,082 (100%) 
 

The demographic characteristics of the two cohorts are largely similar (See Table 

3.2). The proportions of males and females were approximately equal in each cohort 

(51% vs. 49%) and between cohorts. The proportion of children identified as having 

E/FSL was slightly higher in the post-COVID-19 onset cohort compared to the pre-

COVID-19 cohort. The distribution of children across remoteness categories was also 

similar, with many children in both cohorts residing in easily accessible areas. These 

similarities help ensure that comparisons between the two cohorts are not confounded by 

major demographic differences. Furthermore, children in the pre-COVID-19 cohort 

resided in 1,639 neighbourhoods, while the children in post-COVID-19 cohort resided in 

1,618 neighbourhoods (See Table 3.3). For neighbourhood-level analysis, Northwest 

Territories and Prince Edward Island were excluded because they had fewer than 40 

neighbourhoods which was the minimum number required for linear regression.   
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Table 3.2: Demographic characteristics of the pre- and post-COVID-19 cohorts of 
kindergarten children 

  N (% of each cohort)  
Sex  Pre-COVID-19 Cohort  Post-COVID-19 Cohort  
Male  136,795  (51.3%)  112,141 (51.2%)  
Female  129,665 (48.7%)  106,930 (48.8%)  
Missing  1 (0.0%)  11 (0.0%)  
E/FSL Status    
No  222,769 (83.8%)  168,103 (81.6%)  
Yes  42,928 (16.2%)  37,795 (17.2%)  
Missing  764 (0.3%)  13,184 (6.0%)  
Remoteness Index     
Easily Accessible Area  197,596 (74.2%)  152,584 (69.6%)  
Accessible Area  39,805 (14.9%)  35,930 (16.4%)  
Less Accessible Area  15,949 (6.0%)  13,485 (6.2%)  
Remote Area  8886 (3.3%)  9,292 (4.2%)  
Very Remote Area  1,323 (0.5%)  1,195 (0.5%)  
Missing  2,902 (1.1%)  6,596 (3.0%)  
  
 
Table 3.3: Number of neighbourhoods in each jurisdiction at each time point 

  N (% of total cohort neighbourhoods) 
Jurisdiction  Pre-COVID-19 Cohort  Post-COVID-19 Cohort  
Ontario  789 (48.1%) 791 (48.9%) 
Manitoba  71 (4.3%) 75 (4.6%) 
British Columbia  275 (16.8%) 248 (15.3%) 
Newfoundland 42 (2.6%) 41 (2.5%) 
Nova Scotia 56 (3.4%) 58 (3.6%) 
Prince Edward Island 6 (0.4%) 6 (0.4%) 
Quebec 397 (24.2%) 396 (24.5%) 
Northwest Territories 3 (0.2%) 3 (0.2%) 
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3.2 National prevalence of special health needs among kindergarten children 

During the post-COVID-19 onset period, 25.2% of children were identified as 

having SHN compared to 22.2% in the pre-COVID-19 period. This represents a 13.5% 

relative increase from the pre-pandemic years. Each of the SHN subcategories: SN, SC 

and NfA showed increases, with differences in the magnitude of change (see Table 3.4). 

The prevalence of SN increased from 4.4% in 2017-2020 to 5.5% in 2021-2023, 

reflecting a 25% relative increase. The prevalence of SC rose from 17.2% to 18.2%, 

reflecting a 5.8% relative increase. The prevalence of NfA increased from 14.5% to 

17.3%, representing a 19% relative increase.  

Table 3.4: The proportion of children in SHN, SN, SC, and NA categories in the pre- 
& post-COVID-19 cohorts  

  Pre-COVID-19  Post-COVID-19  Cramer’s V  p  
SHN  59,035   

(22.2%)  

55,124   

(25.2%)  

.035  <.001* 

SN  11,604   

(4.4%)  

12,031  

(5.5%)  

.028  <.001*  

SC  45,684  

(17.2%)  

42,436  

(18.2%)  

.028 <.001* 

NfA  37,842  

(14.5%)  

36,732  

(17.3%)  

.038 <.001* 

*statistically significant (Bonferroni Correction p<.0025) 
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3.2.1 Prevalence of SHN, pre-& post-COVID-19 by children’s sex 

The prevalence of SHN and its categories (SN, SC, NfA) increased from pre- to 

post-COVID-19 onset for both sexes, though rates varied. Males consistently had higher 

overall prevalence across all domains. See Table 3.5 for detailed prevalence rates. 

Table 3.5: The proportion of children with SHN, SN, SC, and NfA in the pre- & 
post-COVID-19 cohorts categorized by sex 
  Sex Pre-COVID-19  Post-COVID-19  Cramer’s V  p  
SHN  Male 38,709   

(28.3%)  

35,786   

(31.9%)  

.039  <.001* 

 Female 20,326   

(15.7%)  

19,334  

(18.1%)  

.028  <.001*  

SN  Male 8,129  

(6.0%)  

8,490  

(7.6%)  

.028 <.001* 

 Female 3,475  

(2.7%)  

3,540  

(3.3%)  

.038 <.001* 

SC Male 30,245 

(22.2%) 

27,803 

(24.8%) 

.026 <.001* 

 Female 15,439 

(12.0%) 

14,630 

(13.7%) 

.031 <.001* 

NfA Male 25,346 

(19.0%) 

27,803 

(24.8%) 

.033 <.001* 

 Female 15,439 

(12.0%) 

14,630 

(13.7%) 

.042 <.001* 

*statistically significant (Bonferroni Correction p<.0025) 
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3.2.2 Prevalence of SHN, pre- & post-COVID-19 by children’s language fluency  

The prevalence of SHN and its categories (SN, SC, NfA) increased from pre- to 

post-COVID-19 onset among children with and without E/FSL. Overall, both groups 

experienced similar relative increases. While these changes were statistically significant, 

the effect sizes were small. See Tables 3.6 for detailed prevalence rates. 

Table 3.6: The proportion of children with SHN, SN, SC, and NfA in the pre- & 
post-COVID-19 cohorts among children with and without E/FSL 
  E/FSL  Pre-COVID-19  Post-COVID-19  Cramer’s V  p  
SHN  Yes 9,550   

(22.4%)  

9,463   

(25.0%)  

.033  <.001* 

 No 48,328   

(21.8%)  

42,421  

(25.2%)  

.036 <.001*  

SN  Yes 1,839  

(4.3%)  

2,032  

(5.4%)  

.026 <.001* 

 No 9,736  

(4.4%)  

9,175  

(5.5%)  

.026 <.001* 

SC Yes 7,239 

(17.0%) 

7,168 

(19.0%) 

.027 <.001* 

 No 38,629 

(17.4%) 

32,991 

(19.6%) 

.029 <.001* 

NfA Yes 6,308 

(15.0%) 

6,424 

(17.5%) 

.034 <.001* 

 No 31,438 

(14.4%) 

28,204 

(17.2%) 

.039 <.001* 

*statistically significant (Bonferroni Correction p<.0025) 
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3.2.3 Prevalence of SHN, pre- & post-COVID-19 by neighbourhood remoteness  

The prevalence of SHN increased across all quintiles of remoteness from pre- to 

post-COVID-19 onset, with the largest increase observed in accessible and easily 

accessible areas. Less accessible and remote areas also showed moderate increases. 

Although very remote areas consistently had the highest SHN prevalence across both time 

periods, the change over time was not statistically significant. Similar patterns were 

observed for SN and SC. However, the most substantial increase in frequency of children 

reported as NfA occurred in very remote areas, where prevalence rose sharply, followed 

by increases in less accessible, accessible, and easily accessible areas. During pre-

COVID-19, NfA prevalence was highest in accessible and less accessible areas. Post-

COVID-19 onset, NfA prevalence aligned more closely with overall SHN, with very 

remote areas reporting the highest prevalence. See Tables 3.7 for prevalence rates. 
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Table 3.7: The proportion of children with SHN, SN, SC, and NfA in the pre- & 
post-COVID-19 cohorts by Remoteness Index categories 
  Remoteness Index Pre-COVID-19  Post-COVID-19  Cramer’s V  p  
SHN  Easily Accessible Area 42,964  

(21.7%)  
37,393  
(24.5%)  

.033  <.001* 

 Accessible Area 8,811   
(22.1%)  

9,503  
(26.4%)  

.028  <.001* 

 Less Accessible Area 4,065 
(22.1%) 

3,823 
(28.4%) 

.032 <.001* 

 Remote Area 2,260 
(25.4%) 

2,549 
(27.4%) 

.023 <.001* 

 Very Remote Area 343 
(25.9%) 

360 
(30.1%) 

.047 <.001* 

SN  Easily Accessible Area 8,091  
(4.1%)  

8,260  
(5.4%)  

.028 <.001* 

 Accessible Area 1,852  
(4.7%)  

2,034  
(5.7%)  

.038 <.001* 

 Less Accessible Area 945 
(5.9%) 

814 
(6.1%) 

.003 .653 

 Remote Area 483 
(5.4%) 

534 
(5.8%) 

.007 .332 

 Very Remote Area 93 
(7.0%) 

87 
(7.3%) 

.047 .771 

SC Easily Accessible Area 33,512 
(17.0%) 

28,647 
(18.8%) 

.023 <.001* 

 Accessible Area 6,588 
(16.7%) 

7,430 
(20.7%) 

.051 <.001* 

 Less Accessible Area 3,103 
(19.7%) 

2,968 
(22.0%) 

.029 <.001* 

 Remote Area 1,760 
(20.0%) 

1,999 
(21.6%) 

.020 .009 

 Very Remote Area 282 
(21.4%) 

274 
(23.0%) 

.019 .333 

NfA Easily Accessible Area 27,771 
(14.4%) 

25,148 
(17.0%) 

.036 <.001* 

 Accessible Area 5,611 
(14.4%) 

6,142 
(17.5%) 

.043 <.001* 

 Less Accessible Area 2,535 
(16.2%) 

2,543 
(19.3%) 

.041 <.001* 

 Remote Area 1,400 
(16.2%) 

1,630 
(18.1%) 

.025 <.001* 

 Very Remote Area 190 
(15.0%) 

239 
(21.2%) 

.080 <.001* 

*statistically significant (Bonferroni Correction p<.0025) 
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3.2.4 Prevalence of SHN in the pre- & post-COVID-19 cohorts by neighbourhood-level 

socioeconomic status  

We conducted linear regression models to examine the association between 

neighbourhood-level SES and the proportion of children identified with SHN at 

neighbourhood-level (See Table 3.8). The prevalence of SHN and its categories (SN, SC, 

NfA) varied by neighbourhood, with a higher percentage of children with SHNs observed 

in lower SES neighbourhoods. The unique contribution of neighbourhood-level SES to 

the percentage of children with SHN has increased across all categories of SHN post-

COVID onset, though the magnitude varied. For SHN, the unique contribution of 

neighbourhood-level SES rose from 5.1% pre-COVID-19 to 6.6% post-COVID-19 onset. 

A one standard deviation decrease in neighbourhood-level SES was associated with a 

0.235 increase in the percentage of SHN children pre-COVID-19 (R2 = 0.056, p<0.001), 

and a 0.260 increase post-COVID-19 (R2 = 0.073, p<0.001). The association between 

neighbourhood-level SES and the percentage of SHN children was stronger post- 

COVID-19 onset. 

For SN, the unique contribution of neighbourhood-level SES increased from 1.8% 

pre-COVID-19 to 4.5% post-COVID-19. For one standard deviation decrease in 

neighborhood- level SES, there was a 0.139 increase in the percentage of SN children 

pre-COVID-19, and a 0.215 increase post-COVID-19 onset. This indicates a stronger 

association between neighborhood-level SES and percentage of SN children following the 

onset of COVID-19. For SC, the unique contribution of neighbourhood-level SES showed 

a moderate increase from 5.9% pre-COVID-19 to 6.0% post-COVID-19 onset. A one 
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standard deviation decrease in neighborhood-level SES was associated with 0.253 

increase in the percentage of SC children pre-COVID-19, rising slightly to 0.260 post-

COVID-19 onset. Thus, similar strength of association is found between neighbourhood-

level SES and percentage of SC children for both time periods. For NfA, the unique 

contribution of neighbourhood-level SES rose from 2.8% pre- COVID-19 to 3.9% post-

COVID-19 onset. For one standard deviation decrease in neighborhood-level SES, there 

was a 0.176 increase in the percentage of children with SHN pre-COVID-19, and a 0.200 

increase post-COVID-19 onset. This indicates a stronger association between 

neighborhood SES and percentage of NfA children following the onset of COVID-19.  

Table 3.8: The association between neighbourhood-level prevalence of SHN 
categories in kindergarten children during the pre- & post-COVID-19 cohorts and 
neighbourhood-level SES in Canada  
  Time-period SHN SN SC NfA 
 
R2 Change  

Pre-COVID-19 .051 
(p<.001*) 

 

.018 
(p<.001*) 

.059 
(p<.001*)  

.028 
(p<.001*) 

Post-COVID-19 .066 
(p<.001*) 

.045 
(p<.001*) 

.060 
(p<.001*)  

.039 
(p<.001*) 

  
 
Standardized  
Beta-Coefficient  
 

Pre-COVID-19 
 

-.235 -.139 -.253 -.200 

Post-COVID-19 -.260 -.215 -.251 -.200 

 
Cohen’s f2  
(Effect Size) 

Pre-COVID-19 .056 
medium 

 

.019 
small 

.069 
medium 

.030 
small 

Post-COVID-19 .073 
medium 

.051 
medium 

.066 
medium 

.040 
small 

*statistically significant (Bonferroni Correction p<.0025) 

3.3 Jurisdictional prevalence of special health needs among kindergarten children 

We then examined the prevalence of SHN across the Canadian jurisdictions, in 

both the pre- and post-COVID-19 cohorts. There was an increase in SHN prevalence 
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across all jurisdictions following the onset of COVID-19, except in Quebec and 

Northwest Territories. This change in prevalence was statistically significant (p<.0025) 

for all jurisdictions except for Prince Edward Island, Quebec, and Northwest 

Territories. The largest increases were observed in Newfoundland and Labrador and 

Manitoba, while Quebec had the smallest increase. After the onset of COVID-19, Prince 

Edward Island reported the highest overall SHN prevalence. For detailed provincial 

values of SHN prevalence, see Table 3.9. 

Table 3.9: Jurisdictional prevalence of SHN for pre-COVID (2017-2020) and post-
COVID (2021-2023) cohorts 
  Pre-COVID-19  Post-COVID-19  Relative 

Increase 
Cramer’s V  p  

ON  27,902   

(21.2%)  

23,608   

(25.9%)  

22.2% .035  <.001* 

MB  2,650   

(19.3%)  

3,197  

(25.0%)  

30.0% .069  <.001* 

BC  4,352  

(20.0%)  

4,169  

(21.7%)  

8.5%  .021 <.001* 

NL  960  

(22.1%)  

1,097 

(28.0%)  

26.1% 
 

.066 <.001* 

NS 1,901 

(22.3%) 

2,290 

(26.9%) 

20.6% .054 <.001* 

PE 386 

(26.6%) 

408 

(28.7%) 

7.8% .024 .206 

QC 20,431 

(24.6%) 

19,924 

(24.8%) 

0.8% .002 .345 

NT 453 

(27.8%) 

431 

(28.3%) 

1.8% .011 .526 

*statistically significant (Bonferroni Correction p<.0025)  
** Acronyms for province: Ontario (ON), Manitoba (MB), British Columbia (BC), Newfoundland & 
Labrador (NL), Nova Scotia (NS), Prince Edward Island (PE), Quebec (QC), Northwest Territories (NT)  
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3.3.1 Jurisdictional proportion of children identified with SHN in the pre- & post-

COVID-19 cohorts by neighbourhood-level socioeconomic status  

Separate regressions for the six jurisdictions (Ontario, Manitoba, British 

Columbia, Newfoundland, Nova Scotia, and Quebec) with more than 40 neighbourhoods 

revealed that there were greater percentages of children with SHNs in lower-SES 

neighbourhoods in each of them. The association between neighbourhood-level SES and 

SHN was strongest in Newfoundland & Labrador and weakest in Quebec, both before and 

after the onset of COVID-19. The unique variance explained by the model (R2 change) 

increased post-COVID-19 onset for all provinces except for Newfoundland & Labrador 

and Nova Scotia. There was no significant association between the prevalence of SHN 

and neighbourhood-level SES in British Columbia during pre-COVID-19 onset and no 

significant association between the prevalence of SHN and neighbourhood-level SES in 

both British Columbia and Nova Scotia in post-COVID-19 onset. For further details on 

association, see Table 3.10. Model summaries are provided in Appendix II. 
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Table 3.10: The association between neighbourhood-level prevalence of SHN 
categories in kindergarten children during the pre- & post-COVID-19 onset cohorts 
and neighbourhood-level SES in six Canadian jurisdictions  
 Time point ON MB BC NL NS QC 

R2 Change 

 
Pre-COVID-19 

 

0.092 
(p<0.001*) 

0.149 
(p<0.001*) 

0.016 
(p<0.025) 

0.228 
(p<0.001*) 

0.157 
(p<0.001*) 

0.097 
(p<0.001*) 

 
Post-COVID-19 
 

0.095 
(p<0.001*) 

0.175 
(p<0.001*) 

0.035 
(p<0.003) 

0.197 
(p<0.035) 

0.106 
(p<0.009) 

0.099 
(p<0.001*) 

Standardized 
Beta- 

Coefficient 
 

 
Pre-COVID-19 

 
-0.310 -0.416 -0.136 -0.555 -0.427 -0.334 

 
Post-COVID-19 

 
-0.310 -0.446 -0.192 -0.539 -0.347 -0.329 

Cohen's f2  
(Effect size) 

 
Pre-COVID-19 

 

0.112 
medium 

0.215 
high 

0.017 
small 

0.390 
high 

0.230 
high 

0.119 
small 

 
Post-COVID-19 

0.107 
medium 

0.254 
high 

0.038 
small 

0.281 
high 

0.136 
medium 

0.102 
small 

*statistically significant (Bonferroni Correction p<.0025)  
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3.4 Vulnerability in the emotional maturity domain of kindergarten children with special 

health needs 

The last analysis conducted aimed to answer the third research question and 

determine the prevalence of mental health concerns among SHN children before and after 

the onset of COVID-19 pandemic. In our study, mental health concerns were defined as 

vulnerability in the emotional maturity domain. Out of 485,543 kindergarten children 

who met the inclusion criteria, a total of 114,159 children had SHN and were included in 

the analysis to assess vulnerability in the emotional maturity domain, comprising 59,035 

children in the pre-COVID-19 onset cohort and 55,194 children in the post-COVID-19 

onset cohort. Table 3.11 shows that demographic characteristics of children with SHN 

between the two cohorts were similar, although post-COVID-19 onset cohort has 

significantly more missing data.  

Table 3.11: Demographic characteristics of the pre- and post-COVID-19 cohorts of 
kindergarten children 

  N (% of each cohort)  
Sex  Pre-COVID-19 Cohort  Post-COVID-19 Cohort  
Male  38,709 (65.6%) 35,786 (64.9%) 
Female  20,326 (34.4%) 19,334 (35.1%) 
Missing  0 (0.0%) 4 (0.0%) 
E/FSL Status    
No  49,328 (83.6%) 42,421 (77%) 
Yes  9,550 (16.2%) 9,463 (17.2%) 
Missing  157 (0.3%) 3,240 (5.9%) 
Remoteness Index     
Easily Accessible Area  42,964 (72.8%) 37,393 (67.8%) 
Accessible Area  8,811 (14.9%) 9,502 (17.2%) 
Less Accessible Area  4,065 (6.9%) 3,823 (6.9%) 
Remote Area  2,260 (3.8%) 2,549 (4.6%) 
Very Remote Area  343 (0.6%) 360 (0.7%) 
Missing  592 (1.0%) 1,497 (2.7%) 
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As shown in Table 3.12, the proportion of children with SHN identified with 

vulnerability in the emotional maturity domain increased from 43.4% pre-COVID to 

45.5% post-COVID onset. After adjusting for covariates (language fluency, sex, 

neighbourhood-level SES, and remoteness index), the odds of vulnerability in the 

emotional domain among children with SHN was 14% lower in the post-COVID-19 

cohort compared to pre-COVID cohort (odds ratio: 0.863, 95% CI: 0.838–0.888, p< 

0.005). More details on binary logistic regression analysis are in Appendix IV.  

Table 3.12: Vulnerability on emotional maturity for the population of SHN children  
  Pre-COVID-19  Post-COVID-19  Cramer’s V  p  
Vulnerable  25,527 

(43.4%)  

24,974   

(45.5%)  

 

 
 
 

.035  

 
 
 

<.001* 

Not Vulnerable 33,305  

(56.6%) 

29,912 

(54.5%) 

*statistically significant (Bonferroni Correction p<.0025)  
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4.0 Discussion 

4.1. Summary of the findings 

Our population-level study demonstrated that: (1) the proportion of children 

identified by teachers as having SHN increased following the onset of the COVID-19 

pandemic, albeit the increase was small in magnitude, (2) the prevalence of SHN is 

inversely associated with neighbourhood-level SES and this was more pronounced 

following the COVID-19 pandemic, (3) the strength of this association varied across 

jurisdictions, and (4) the prevalence of mental health concerns among children with SHN 

also increased during this period, however, the adjusted odds of having mental health 

concerns were lower following the onset of COVID-19 pandemic.  

Our findings indicate a 13.5% relative increase in the proportion of children 

identified with SHN post-COVID-19 onset compared to pre-COVID onset. We confirmed 

the previously established association that a higher proportion of SHN children resided in 

lower SES neighbourhoods than higher SES neighbourhoods (Janus et al. 2024) and 

found that this association was stronger following the onset of the pandemic. While 

majority of children identified as having SHN were flagged for special concerns and the 

needing further assessment, only a small proportion were formally diagnosed with special 

needs - 4.5% pre-COVID-19 onset and 5.5% post-COVID-19 onset. However, this 

seemingly small increase reflects a substantial number of children (>10,000 children 

across Canada), and the 1 percentage point increase accounts for approximately 2,931 

additional cases of special needs observed following the COVID-19-pandemic. As such, 



Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 58 

small increases in prevalence should raise public health concerns about diagnostic 

capacity, special education support resources, and equitable access to services.  

We also observed an increase in risk of vulnerability in the emotional maturity 

domain among SHN children, highlighting the growing need for targeted mental health 

support. Our unadjusted logistic regression showed a slight increase in the odds of being 

vulnerable post-COVID-19 onset (OR = 1.09, 95% CI: 1.064–1.115, p < 0.001). However, 

after adjusting for covariates such as sex, language fluency, rurality, and neighbourhood-

level SES, the odds of being vulnerable in emotional maturity were 14% lower post-

COVID-19 onset compared to pre-pandemic levels. The reduction in odds ratio following 

the inclusion of control variables in the model may warrant further investigation, as it 

could be attributed to one or more of the covariates (See Appendix IV and V for full 

model details). Such findings raise the possibility that pre-existing structural inequities, 

such as neighbourhood and geographic factors, may have played more of a significant 

role in influencing the increased prevalence of mental health concerns than the pandemic 

itself. Together, our findings reveal the persistent and widening inequities in the 

identification of SHN across Canada in relation to the factors measured here following 

the onset of the COVID-19 pandemic. The following sections in this chapter will interpret 

these findings and their implications for policy and practice.  

4.2 National prevalence of special health needs 

In Canada, provincial figures estimate that between 10% to 20% of all students 

enrolled from kindergarten to grade 12 receive special education services (Whitley, 

2020). Our research identified higher SHN prevalence than broader provincial estimates. 

https://www.zotero.org/google-docs/?cDF7iE
https://www.zotero.org/google-docs/?cDF7iE
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We observed an increase in SHN prevalence from 22.2% pre-COVID-19 to 25.2% post-

COVID-19 onset amongst kindergarten children. Global literature has begun to document 

deteriorating developmental outcomes following the COVID-19 pandemic, often from the 

perspectives of parents and caregivers of children with disabilities (Arim et al., 2020; 

Neece et al., 2020; Yesil et al., 2022). A qualitative study from the United States found 

that parents of children with intellectual and developmental disabilities reported reduced 

access to services during the pandemic, and expressed their concerns with the hindrance 

in their children’s developmental and academic progress (Neece et al., 2020). Similarly, a 

study conducted in Turkey found that parents reported developmental regression in their 

children, largely due to school closures and discontinuation of special education programs 

(Yesil et al., 2022). This concern is also echoed by Canadian parents of children with 

disabilities, 58% of whom expressed they were stressed about the school year and their 

child’s academic success, compared to 36% of parents of children without disabilities 

(Arim et al., 2020). Other studies have shown worsening of behaviour problems’ 

symptoms during the pandemic such as increased conduct challenges with children with 

attention deficit hyperactivity disorder (ADHD) and reduced prosocial behaviour amongst 

children with autism spectrum disorder (ASD) (Masters et al., 2020; Nonweiler et al., 

2020).  

At the national level, we found an increase in SHN prevalence pre- to post-

COVID-19 onset among both male and female kindergarten children. Consistent with 

previous research, male children tend to have higher rates of ADHD, ASD, and other 

behavioural or speech-related challenges in early childhood compared to female children 

https://www.zotero.org/google-docs/?NhsCHK
https://www.zotero.org/google-docs/?NhsCHK
https://www.zotero.org/google-docs/?2hVP3c
https://www.zotero.org/google-docs/?BHIcQS
https://www.zotero.org/google-docs/?IQw16q
https://www.zotero.org/google-docs/?s1suV7
https://www.zotero.org/google-docs/?s1suV7
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(Danielson et al., 2024; Rutter et al., 2004; Thomson et al., 2017; Webb et al., 2020). 

According to the Public Health Agency of Canada (2022), males ages 1-17 were four 

times more likely than females to be diagnosed with ASD prior to the COVID-19 

pandemic (Public Health Agency of Canada, 2022). While the SHN prevalence before 

and after the onset of the pandemic among female kindergarteners in our study was 

consistently lower than among males, their relative increase following COVID-19 was 

higher. This trend suggests potential growing inequities in how male and female children 

may be observed or diagnosed. Prior research has demonstrated that same behaviours 

may be perceived differently based on child’s sex, with both educators and mental health 

professionals more likely to refer males for externalizing concerns even when both males 

and females present similar symptoms (Bruchmüller et al., 2012; Sciutto et al., 2004; 

Thomson et al., 2017).  

We also found a comparable rise in prevalence of SHN amongst children with 

E/FSL (from 22.4% to 25.0%) and their non-E/FSL peers (21.8% to 25.2%) following the 

COVID-19 pandemic. While these findings suggest that E/FSL children are not 

disproportionately impacted, prior research has shown that immigrant children often 

receive special education services at rates misaligned with their actual needs (Conger et 

al., 2007; Conger & Grigorenko, 2009). Further research could benefit from integrating 

data on children’s immigration status and their health. 

SHN prevalence also varied by geographic location. Our research found that the 

prevalence of SHN was higher in socioeconomically disadvantaged and remotes areas 

than in other areas. Prior studies have found similar trends (Janus et al., 2024; Spadafora 
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et al., 2022; Yazıcı & Acar, 2023). Specifically, a national survey conducted in 2015-

2018 in the United States found that approximately 20% of children aged 3-17 years were 

diagnosed with developmental disabilities, with prevalence notably higher among 

children living in remote areas (Zablotsky & Black, 2020). Our study found that these 

inequities in SHN prevalence have been magnified following the onset of COVID-19 

pandemic. Notably, Canadian educators in low-SES schools have reported more barriers 

to online learning during the pandemic, (Spadafora et al., 2022), which may have 

disproportionately affected children with SHN as they require more support than their 

peers but often have limited access to essential resources (Yazıcı & Acar, 2023). 

According to the United Nations (2020), the long-term effects of the pandemic will not be 

felt equally, as children who are already vulnerable, including those with disability and 

those living in poverty, are likely to experience most challenges in their development, 

health and overall-wellbeing. 

4.3 Jurisdictional prevalence of special health needs 

We examined the differences in SHN prevalence among kindergarten children 

before and after the onset of the COVID-19 pandemic among eight Canadian 

jurisdictions. We found that the relative increase in SHN prevalence post-COVID-19 

onset ranged from 0.8% to 30.0% across jurisdictions, with the largest increase observed 

in Manitoba (19.3% to 25.0%) and smallest in Quebec (24.6% to 24.8%). These 

provincial and territorial differences may partly reflect the variations in both special 

education policies and pandemic-related measures across jurisdictions. Policies governing 

the education and support of children with SHN are determined at provincial and 
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territorial level, and often differ even between regions or school boards within a province 

(Dworet & Bennett, 2002; Kohen et al., 2007; Towle, 2015). As such, there are 

inconsistencies in eligibility criteria for services, the types of support offered to children 

with similar needs, resource allocation and the availability of special education learning. 

The policies during the COVID-19 pandemic could have contributed to these variations. 

Each province and territory adopted its own approach to school closures and public health 

measures, which affected both the identification of children with SHN, and the continuity 

of special needs support services (MacPherson & Green, 2023). For example, the duration 

of school closures during the pandemic varied widely: Ontario reported the longest 

closure at 27 weeks, while British Columbia had the shortest at 10 weeks (MacPherson & 

Green, 2023). Since schools are a primary setting for identifying children with SHN and 

detecting learning concerns, prolonged closures likely reduced early identification 

opportunities. This may explain why Ontario saw a relatively higher SHN prevalence 

following the pandemic, as more children with unmet needs were only identified after in-

person learning resumed. In contrast, shorter closure periods in British Columbia may 

have allowed for more consistent monitoring and earlier identification. 

Moreover, no jurisdiction offered a standardized approach to remote education 

during school closures (MacPherson & Green, 2023). This lack of consistency across 

provinces and territories meant that children experienced vastly different educational and 

developmental experiences depending on where they lived. In British Columbia, the 

number of students from kindergarten to Grade 12 designated with learning 

exceptionalities in school boards rose significantly during the pandemic, with the largest 
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increases observed in designations for ASD, learning disabilities and mental health 

conditions (Baumbusch & Lloyd, 2022). In contrast, our study found a smaller increase in 

the prevalence of SHN following the pandemic, likely because we focused solely on 

kindergarten children, who had fewer opportunities for identification during school 

closures compared to older children.  

In Manitoba, parents reported struggling to access timely information about 

school-related changes during the pandemic and expressed concerns about schools 

remaining open despite province-wide “red-level” restrictions (Cullen, 2021). According 

to a provincial school survey in Manitoba, 28.8% fewer children were enrolled in 

kindergarten during the 2020/2021 school year (Cullen, 2021). In our study, Manitoba 

had the highest increase in SHN prevalence following the pandemic compared to other 

Canadian jurisdictions. One possible explanation may be that students were identified 

with SHN status due to in-person schooling remaining open for a longer time. However, 

this may also reflect a lack of communication or clarity around how to access services. 

Further research is needed to understand the trend between identification and service 

access. 

In Ontario, kindergarten and primary school educators expressed confusion 

regarding how to provide accommodations for students with disabilities during remote 

learning (Rolland, 2020; Timmons et al., 2021). In Newfoundland and Labrador, families 

raised concerns that school boards were not doing enough to support students with 

disabilities (Mullaley, 2020). In Nova Scotia, academic performance declined during the 

pandemic, with the percentage of Grade 3 students meeting reading and writing standards 
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fell from 76% in 2012-2013 to 68% in 2021-2022 (Bennett, 2023). Similarly, Côté et al. 

(2023) observed an 8.4 percentage point decline in reading assessment scores among 

Grade 4 students during this period in Quebec. The researchers also noted increasing 

inequity, with students in top performance brackets experiencing little to no learning loss, 

while those at bottom 20th percentile experiencing significant declines (Côté et al., 2023). 

These findings indicate deepening educational inequities following the pandemic, with 

students who are already vulnerable, falling even further behind their peers.  

Furthermore, Prince Edward Island and Northwest Territories were reported to 

have the highest use of continued childcare usage during the pandemic; 17% and 30%, 

respectively (Statistics Canada, 2020). This maintained access of childcare services may 

have helped sustain support for children with SHN in these jurisdictions. Additionally, in 

Northwest Territories, focus group interviews revealed that communities with higher 

proportions of Indigenous populations, particularly in remote areas, faced greater 

educational disruptions. While disaggregated data for Indigenous children were not 

available, participants highlighted that COVID-19 exacerbated existing social and health 

inequities, such as widening of education gap, following the COVID-19 pandemic (Qadri, 

2024).  

4.4 Vulnerability in the emotional maturity domain of kindergarten children with special 

health needs 

We found that vulnerability rates in the emotional maturity domain among the 

children identified as having SHN increased from 43.4% before COVID-19 to 45.5% 

following the onset of COVID-19. However, we observed a 14% decrease in odds for 
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SHN kindergarteners of having mental health concerns post-onset of COVID-19 

pandemic, compared to before the COVID-19 pandemic. This contradiction suggests that 

the increased rates of vulnerability in the emotional maturity domain may not be directly 

attributable to the pandemic alone. Instead, it likely reflects existing differences in 

individual factors (such as age or type of disability), and broader systemic influences 

(such as neighbourhood-level SES and access to services).  

Emerging literature shows that mental health outcomes during COVID-19 varied 

by age and type of disability among children with special educational needs (Bellomo et 

al., 2020; Colizzi et al., 2020; Tso et al., 2022, 2023). Recent CIHI report shows that 

factors, including age, sex and income, affect how children and youth receive care for 

mental health disorders (CIHI, 2025). For instance, a cross-sectional study in Hong Kong 

found that preschoolers with SHN showed improved emotional and behavioural 

functioning upon returning to school after closures, whereas school-aged children, 

adolescents and children with intellectual disabilities experienced a decline in quality of 

life (Tso et al., 2023). The authors attribute improvements seen in preschoolers’ 

emotional and behavioural difficulties to higher neuroplasticity in younger brains, 

allowing them to adapt and respond better to in-person classes, and support (Tso et al., 

2023). As such, there is potential for resilience among specific groups of children 

following pandemic disruptions. 

In addition to mental health outcomes for children, parents of children with SHN 

in the United Kingdom also expressed high levels of stress and anxiety (Asbury et al., 

2021). Many parents felt unequipped to meet their children’s needs during school 
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closures and feared their children were falling further behind. These heightened stress 

levels are not only concerning for caregiver well-being but also may have effects on 

children’s mental health, highlighting the importance of providing coordinated support 

for both children and their families during and after periods of educational disruption. In 

contrast to adverse mental health concerns, a Canadian study identified positive impacts 

of the pandemic for some children with disabilities, such as break from school-related 

stress, improvement management of sensory needs, strengthened family bonds, and 

increased quality time (Lamptey et al., 2024). These findings suggest that family 

environments play a crucial role in child development during times of disruption. 

Children without such a supportive home environment may be more vulnerable to falling 

behind, both academically and emotionally. 

4.5 Strengths and limitations 

Our study had several strengths. First, it draws on population-level data on over 

480,000 kindergarten children across eight of Canada’s thirteen jurisdictions, making it 

one of the most comprehensive studies of SHN prevalence in young children following 

the COVID-19 pandemic. Another strength lies in our non-categorical approach to 

childhood disabilities, which reflects the perspective that diagnostic categories alone 

often do not fully account for actual needs and abilities of children (McDowell & 

O’Keeffe, 2012; Rosenbaum & Gorter, 2012). Thus, by relying on teacher-reported data 

and applying a broad, functional definition of SHN, the study captures a wide range of 

developmental, behavioural, and emotional needs, not just those with formal diagnoses. 

Such an inclusive approach recognizes the complexity and overlapping nature of many 

https://www.zotero.org/google-docs/?NXjpmj


Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 67 

developmental and behavioral concerns (Janus et al., 2024). Our broad definitions also 

increased the sample size, enabling us to examine prevalence patterns in smaller and 

remote jurisdictions, which are often underrepresented in research. 

However, our study is not without limitations. To begin, our study only includes 

eight of Canada's thirteen jurisdictions, lacking full national coverage and therefore, 

limiting the generalizability of our findings to the entire country. Furthermore, the sole 

reliance on teacher-reported observations presents both strengths and limitations. 

Teachers have consistent exposure to their students and are well-positioned to observe 

developmental and behavioral challenges. However, their judgments may be influenced 

by individual biases, differences in training, or contextual factors such as classroom stress 

during the pandemic (Spadafora et al., 2024). Finally, our study includes only children 

attending publicly funded schools who make up approximately 90% of school-aged 

enrollment in Canada (Council of Ministers of Education Canada, 2021). Children in 

private schools or who are homeschooled were not captured in this analysis. 

4.6 Implications and recommendations 

Our findings carry important implications for both policy and practice. The 

increase in SHN among kindergarten children in Canada since the onset of COVID-19 

pandemic, particularly among those in socioeconomically disadvantaged communities, 

highlights the need for more targeted and equitable support. While Canada operates under 

a universal healthcare system, the variability in SHN prevalence across provinces and 

territories suggests inequitable access to early identification, intervention and support 

https://www.zotero.org/google-docs/?nonrnl
https://www.zotero.org/google-docs/?jezEls


Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 68 

services. Based on our findings and the broader literature, we offer the following 

recommendations for policy and practice. 

4.6.1 Policy and equity considerations 

 Our research found that the prevalence of SHN was higher in socioeconomically 

disadvantaged and remote areas than in other areas during both time periods, highlighting 

the need for policies that support equity in service access. Given that provinces control 

their own health and education budgets, we emphasize the urgency in developing equity-

focused investments in early years, such as: (1) strengthening income support programs 

(e.g. Canada Child Benefit) that can reduce financial strain on families, (2) investing in 

inclusive early childhood education programs that support the developmental needs of at-

risk children, and (3) improving early identification and referral systems to ensure 

children with emerging needs are supported as early as possible, and (4) prioritizing 

public health and education spending in socioeconomically disadvantaged regions to 

reduce structural barriers these communities face in accessing care and support.  

4.6.2 Inclusive education and system design 

 The disruptions caused by the onset of COVID-19 pandemic revealed gaps in the 

way educational institutions support children with SHN, especially when in-person 

learning is not possible. Many families felt left behind during school closures (Asbury et 

al., 2021; Cullen, 2021; Qadri, 2024), and advocates have since called for a shift toward 

“Universal Design for Learning” which is a framework for designing learning 

environments that are accessible to all students, regardless of their ability (Rolland, 
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2020). Specifically, the core principles in this framework include the following: (1) 

offering multiple ways to acquire information, (2) allowing students to demonstrate 

learning in diverse ways, and (3) creating a flexible environment that supports motivation 

and engagement. By adopting inclusive design principles, educational institutions can 

better support all children, especially children with SHN, through both everyday 

instruction and during emergency disruptions.  

4.6.3 Support for families and educators 

 During the COVID-19 pandemic, many families of children with SHN felt 

overwhelmed and unsupported (Colizzi et al., 2020; Pozniak et al., 2024; Rolland, 2020; 

Spadafora et al., 2022). Educational systems that rely solely on school-based delivery of 

services left major gaps when school closed. Moving forward, it is essential to: (1) 

develop and fund programs to support families when learning at home, particularly in 

times of crises, (2) invest in roles such as family liaisons or cultural brokers to improve 

communication and engagement between schools and families, and (3) offer professional 

development and emotional support for educators to help them meet the needs of children 

with vulnerabilities while also managing their own stress.  

4.6.4 Monitoring and research 

By demonstrating an increase in SHN prevalence across all categories studied, 

including a rise in mental health concerns among SHN children following the COVID-19 

pandemic, our study highlights the importance of population-level monitoring to identify 

trends, guide early intervention, and track the impact of policies during the pandemic. To 

https://www.zotero.org/google-docs/?wokSwd
https://www.zotero.org/google-docs/?0ZC3If
https://www.zotero.org/google-docs/?0ZC3If


Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 70 

strengthen this work, we recommend: (1) ongoing monitoring of SHN prevalence and 

service usage across jurisdictions, (2) research that explores the long-term impact of 

COVID-19 pandemic on children with SHN, and (3) integration of EDI data with 

administrative health records to better understand child’s medical conditions and 

challenges. While our study does not address long-term predictors, our findings reinforce 

the need for early identification of SHN and vulnerabilities during key developmental 

transitions, such as school entry. Early identification at this stage, rather than waiting until 

problems become clinically significant is an important step toward improving children’s 

developmental and mental health over time (Thomson et al., 2017).  
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5.0 Appendices 

Appendix I. Sensitivity analysis for Ontario’s missing data 

In the post-COVID-19 onset cycle in Ontario data were not collected from five 

school boards. We conducted a sensitivity analysis to determine whether omitting these 

school boards from the analysis, i.e., keeping the same school districts in both cohorts, 

would produce significant differences compared to using all available data. The analysis 

showed that the prevalence of SHN pre-COVID-19 remained consistent regardless of 

whether these five school boards were excluded or included (See Table 5.1 and 5.2). 

Therefore, we decided to retain all available data for Ontario and proceed with the full 

dataset for the remaining analyses. 

Table 5.1:  Prevalence of SHN in Ontario using all available data  
 Timepoint SHN  No SHN Total  

2017-2020  27,902 
(21.2%) 

103,937 
(78.8%)  

131,189 

2021-2023  23,608 
(25.9%)  

67,698 
(74.1%)  

91,306 

Cramer’s V = 0.035, p <0.001 
 
Table 5.2:  Prevalence of SHN in Ontario after omitting 5 school boards in 2017–
2020 

 Timepoint SHN  No SHN Total  

2017-2020  20,532 
(22.0%) 

72,610 
(78.0%)  

93,142 

2021-2023  23,608 
(25.9%)  

67,698 
(74.1%)  

91,306 

Cramer’s V = 0.045, p <0.001 
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Appendix II. Linear regression model summaries for national prevalence of special 
health needs, special needs, special concerns and needs assessment 

Model summary for special health needs pre-COVID-19 cohort (2017-2020) 

 
Model summary for special health needs post-COVID-19 onset cohort (2021-2023) 

 
Model summary for special needs pre-COVID-19 cohort (2017-2020) 

 
Model summary for special needs post-COVID-19 onset cohort (2021-2023) 
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Model summary for special concerns pre-COVID-19 cohort (2017-2020) 

 
Model summary for special concerns post-COVID-19 onset cohort (2021-2023) 

 
Model summary for needs assessment pre-COVID -19 cohort (2017-2020) 

 
Model summary for needs assessment post-COVID-19 onset cohort (2021-2023) 

 
 

 



Master’s Thesis - A. Shrestha; McMaster University - Public Health 
 

 79 

Appendix III. Linear regression model summaries for prevalence of special health 
needs across jurisdictions in Canada 

Ontario pre-COVID-19 cohort (2017-2020) 

 
Ontario post-COVID-19 onset cohort (2021-2023) 

 

 
Manitoba pre-COVID-19 cohort (2017-2020) 

 
Manitoba post-COVID-19 onset cohort (2021-2023) 
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British Columbia pre-COVID-19 cohort (2017-2020) 

 
British Columbia post-COVID-19 onset cohort (2021-2023) 

 

 
Newfoundland and Labrador pre-COVID-19 cohort (2017-2020) 

 
Newfoundland and Labrador post-COVID-19 onset cohort (2021-2023) 
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Nova Scotia pre-COVID-19 cohort (2017-2020) 

 
Nova Scotia post-COVID-19 onset cohort (2021-2023) 

 

 
Quebec pre-COVID-19 cohort (2017-2020) 

 
Quebec post-COVID-19 onset cohort (2021-2023) 
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Appendix IV. Adjusted logistic regression analysis for vulnerability in the emotional 
domain in SHN children pre- and post-onset of COVID-19 

 

Appendix V. Unadjusted logistic regression analysis for vulnerability in the 
emotional maturity domain in SHN children pre- and post-onset of COVID-19 
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Appendix VI: Exploratory analysis of the interactive effect of the COVID-19 
pandemic on the association between neighbourhood-level SES and SHN prevalence  

We conducted an inferential test using R statistical software to examine whether 

the association between neighbourhood-level SES and SHN prevalence differed 

meaningfully before and after the COVID-19 pandemic. This was done by including an 

interaction term between SES and the pre/post-pandemic indicator in the regression 

model. Key covariates such as age, sex, language fluency, and rurality were included to 

adjust for potential confounding. The model’s visual output suggests a steeper negative 

association between SES and SHN in the post-pandemic period (See Figure 3), indicating 

a potential widening of disparities. However, the p-value for the interaction term is 0.058. 

While this points to a possible trend, it does not meet the threshold for statistical 

significance under the adjusted alpha level of 0.0025 used to correct for multiple 

comparisons. 
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Figure 3: Interaction effect of COVID-19 pandemic on the association between 
neighbourhood-level SES and SHN prevalence 

 

Figure 4: Model summary for inferential test 

 


