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Abstract

Introduction

Understanding the inequitable impacts of the ongoing COVID-19 pandemic on youth mental
health are leading priorities. Existing research has linked income inequality in schools to
adolescent depression, however, it is unclear if the onset of the pandemic exacerbated the
effects of income inequality on adolescent mental health. The current study aimed to quan-
tify the association between income inequality and adolescent mental health during COVID-
19.

Material and methods

Longitudinal data were taken from three waves (2018/19 to 2020/21) of the Cannabis, Obe-
sity, Mental health, Physical activity, Alcohol, Smoking, and Sedentary behaviour (COM-
PASS) school-based study. Latent Growth Curve modelling was used to assess the
association between Census District (CD)-level income inequality and depressive symp-
toms before and after the onset of COVID-19.

Results

The study sample included 29,722 students across 43 Census divisions in British Columbia,
Alberta, Ontario, and Quebec. The average age of the sample at baseline was 14.9 years
[standard deviation (SD) = 1.5] and ranged between 12 and 19 years of age. Most of the
sample self-reported as white (76.3%) and female (54.4%). Students who completed the
COMPASS survey after the onset of COVID reported 0.20-unit higher depressive scores
(95% CIl =0.16, 0.24) compared to pre-COVID. The adjusted analyses indicated that the
association between income inequality on anxiety scores was strengthened following the
onset of COVID-19 (8 = 0.02, 95% CI = 0.0004, 0.03), indicating that income inequality was
associated with a greater increase in anxiety scores during COVID-19.
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Discussion

The adjusted results indicate that the association between income inequality and adolescent
anxiety persisted and was heightened at the onset of COVID-19. Future studies should use
quasi-experimental methods to strengthen this finding. The current study can inform policy
and program discussions regarding the effects of the COVID-19 pandemic and pandemic
recovery for young Canadians and relevant social policies for improving adolescent mental
health.

1.0 Introduction

The coronavirus 2019 (i.e., COVID-19) pandemic has adversely affected population mental
health worldwide [1], including the mental health of Canadian youth. Youth reported the larg-
est reductions in mental health following the COVID-19 pandemic and restrictive measures,
compared to any other age group in Canada, with 41.5% indicating they had excellent or very
good perceived mental health in 2020, compared to 62.1% pre-pandemic in 2018 [2]. Further,
57% of adolescents report that their mental health has worsened since the onset of school clo-
sures and “lockdowns” [2]. School closures and lockdowns were likely associated with feelings
of loneliness or social isolation, which can contribute to adolescents’ risk of poor mental health
[3]. While, initially, early public health measures in Ontario reduced mental health out-patient
visits in adolescents drastically in March/April of 2020 due to lockdowns and a shift to online
services, usage of physician-based mental health services rose to above pre-COVID rates as of
July 2020 and remained at this level until at least February 2021 [4]. Emergency department
visits among adolescents for mental health-related services also increased in Canada following
the pandemic by as much as 29.7% [5].

Data on the effects of the COVID-19 pandemic on income inequality are currently lacking,
given the recency of the pandemic and the infrequency of income inequality measures. It is
plausible that the pandemic widened the gap between the highest and lowest earners (i.e.,
income inequality) in Canada, with increases in unemployment rates disproportionately
affecting the lowest earners, those less educated, immigrants, people of colour, and those with
precarious employment [6]; that said, income inequality may have also been subsequently
decreasing owing to the Canadian Emergency Response Benefit (CERB) and the Canadian
Emergency Student Benefit (CESB), two programs employed during COVID-19 to mitigate
some impacts of the COVID-19 disruption. While data are currently lacking, given the recency
of the pandemic and the infrequency of income inequality measures, it appears as if govern-
ment transfers (such as CERB and CESB) may have curtailed the rise of income inequality in
the pandemic. Income inequality refers to the relative differences in incomes within a given
group or area [7]. A wide gap in incomes is suggestive of a greater inequality in income, while
a narrow gap suggests that there is not a wide distribution of incomes within a given group or
area. In public health research, income inequality is most often measured using the Gini coeffi-
cient [8]. In Canada, the Gini coefficient has been increasing since the late 1980s and early
1990s [9, 10], especially in major urban centres [11]. For example, between 1990 and 2018,
there was a 5.9% increase in the national Gini coefficient average in Canada [10].

2.0 Theory

The multitude of stressors associated with the COVID-19 pandemic may have led to dimin-
ished mental health among adolescents, and the effects are likely more pronounced in those
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from socioeconomically disadvantaged areas. Increases in income inequality associated with
the pandemic, including related increases in income inequality associated with job loss and
loss of wages in the pandemic [6], may represent a key factor contributing to greater vulnera-
bility to adverse mental health in adolescents during this period. This supposition is in line
with current theories on the association between income inequality and mental health. For
example, income inequality is associated with increased divestment in human capital (e.g.,
cuts to social spending), which has been common during the COVID-19 pandemic, with
divestments in human capital defined as cuts or losses in, for example, training programs or
mental healthcare (e.g., counselling services). In turn, such divestments are associated with
worsened mental health, given human capital sectors are oftentimes those that can improve
health [12]. That said, income inequality was likely to subsequently reduce following the onset
of the CERB, which provided monthly payments to individuals who were affected by job or
wage loss associated with COVID-19. CERB is one example of investment in human capital,
which could reduce the effects of income inequality. Moreover, income inequality is associated
with lowered social cohesion, which was exacerbated during the COVID-19 pandemic [3].
Among adolescents, social relationships and connections are especially important for mental
well-being, considering that higher engagement and solidarity with peers can mitigate the
harmful impacts of stress. With the onset of lockdowns and work-from-home orders, adoles-
cents grew increasingly isolated and experienced increased stress during the pandemic [3].
This isolation, in turn, may have been associated with poorer mental health.

While existing research has linked income inequality in schools to adolescent depression
[13], it is unclear if the pandemic exacerbated the association between income inequality and
adolescent mental health. This work is important considering the significant toll the COVID-
19 pandemic had on youth mental health. Furthermore, and to inform equitable distribution
of supports and resources for pandemic recovery is essential and the prevention of sustained
impacts. Also, the COVID-19 pandemic provides an important learning opportunity on how
the relationship between income inequality and adolescent mental health may have been
impacted in such circumstances, which may help to better prepare for and inform policies and
programs in the case of future events. The objective of this study is to examine if the COVID-
19 pandemic exacerbated the association between income inequality and adolescent depres-
sion and anxiety.

3.0 Material & methods
3.1 Data source: COMPASS, 2018-2021

The sample of this study included 29,722 adolescents (i.e., those in grades 9 through 12) in 129
schools and 43 Census divisions (CDs) in British Columbia, Alberta, and Ontario, and those in
grades 7 to 11 in Quebec who participated in the Cannabis, Obesity, Mental health, Physical
activity, Alcohol use, Smoking, and Sedentary behaviour (COMPASS) survey in the 2018/2019
academic year and responded at least once in the proceeding 2019/20 and 2020/21 survey
waves. COMPASS is a prospective cohort study (2012-2027), which was designed to annually
collect hierarchical longitudinal data from a convenience sample of secondary schools [14].
The in-class questionnaire uses active information passive consent protocols and collects stu-
dent reported data related to behaviours, health, school connectedness, and academic out-
comes [14]. Active information passive consent protocol means that information was
distributed to parents regarding the survey and parents were required to contact the COM-
PASS team if they did not wish for their child/student to participate.

The current study used longitudinal data collected from 2018/19 to 2020/21. The data were
deterministically linked to the 2016 Canadian Census to identify Census division (CD)-level
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information. All procedures received ethics approval from the University of Waterloo
(ORE#30118), Brock University (REB#18-099), University of Alberta (#RES0050375), CIUSSS
de la Capitale-Nationale-Université Laval (#¥MP-13-2017-1264), and participating school
boards.

3.2 Measures

3.2.1 Exposure: Income inequality. The main exposure for this research was income
inequality, measured using the Gini coefficient. The Gini coefficient is expressed a score
between 0 and 1, with 1 indicating high inequality and 0 indicating perfect equality in incomes.
The Gini coefficient was calculated using CanCHEC 2016 after-tax household income data in
CDs. Gini coefficient calculations involve dividing the area between the Lorenz curve (i.e., the
proportion of the total income of the population that is cumulatively earned by the lowest
earners in the population) of an income distribution and the distribution line of incomes
within an area by the area under the distribution line of the Lorenz curve [15]. Gini coefficient
was z-transformed to improve interpretability.

3.2.2 Outcome measures: Adolescent depressive and anxiety symptoms. Depressive
and anxiety symptoms were assessed using self-report measures that have demonstrated valid-
ity in adolescents [16-18], and measurement invariance by gender specifically in the COM-
PASS survey [19]. The 10-item Center for Epidemiologic Studies Depression scale Revised
(CES-D) asked students how often they experience symptoms within the last 7 days [20] and
the 7-item Generalized Anxiety Disorder scale (GAD-7) was used to capture anxiety scores by
asking how often students experienced each symptom in the past two weeks [21]. For example,
the item “Please indicate how often the following statements apply to you: I felt depressed”,
was used to calculate a continuous depression score; whereas an item such as “Over the last 2
weeks, how often have you been bothered by the following problems? Feeling nervous, anx-
ious, or on edge”, was used to calculate a continuous anxiety score. Measures of depression
and anxiety were standardized using the z-transformation.

3.2.3 Time: COVID-19. Those observations recorded prior to the March 2020 school clo-
sures associated with COVID-19 were coded as “pre-COVID-19” [time(T)1], and those follow-
ing school closures and in the 2020/2021 wave were coded as “peri-COVID-19” (i.e., “during”
COVID-19; T2). For the 2019-20 survey wave, students that responded to the questionnaire
prior to school closures due to COVID-19 were coded as “pre-COVID-19” responses, whereas
students answered following the closures were regarded as “peri-COVID-19”.

3.2.4 Covariates. 3.2.4.1 Individual-level measures. The models adjusted for age (in years),
gender (male, female, prefer not to say, other), race/ethnicity [Black, Hispanic, Asian, or other
(selected ‘other’, multiple responses, or Métis, First Nations, or Inuit as ethics restrictions pre-
cluded the identification of students with Indigenous heritage for separate study [22])], and
personal spending money (in increments, as available in the COMPASS) at baseline. No mea-
sures for individual-level income exist in COMPASS; therefore, personal spending money of
students served as a proxy.

3.2.4.2 School-level measures. The analyses adjusted for whether the school was categorized
as a “private” or “public” institution at baseline.

3.2.4.3 Census division-level measures. Characteristics of CDs across British Columbia,
Alberta, Ontario, and Quebec were used. CD are provincially legislated areas or their equiva-
lents, such as regional districts or counties. Models adjusted for median CD-level after-tax
household income, proportion of immigrant (in the past five years) households, proportion of
visible minority (i.e., not white, or Indigenous) households, and the proportion of lone-parent
(i.e., single-parent) households in each CD.
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3.3 Statistical analysis: Three-level multi-level modelling

Three-level multi-level models were used to investigate the association between CD-level
income inequality and each mental health outcome (depression score, anxiety score) over time
(e.g., pre- versus peri-COVID-19; level-1) while controlling for both individual (level-2) and
CD-level (level-3) characteristics [23]. Multi-level models were necessary because repeated
measures were clustered within students, who were clustered within CDs. Models were devel-
oped using a step-up method. First, intercept-only models were fit to determine the Intraclass
Correlation Coefficient (ICC) and quantify the proportion of variance in depressive and anxi-
ety scores explained at each level in each model. Next, bivariate, multi-level analyses helped to
identify the unadjusted association between CD-level income inequality and each of the out-
comes over time. After this, adjusted models were fit that included both CD-level, school-level,
and individual-level factors, as well as a cross-level interaction term between CD-level income
inequality and time (e.g., peri-COVID-19), to examine if COVID-19 changed the association
between income inequality and adolescent mental health. Case-complete data was used.

3.3.1 Weighting. There was an increase in non-response in the spring of 2020, due to
COVID-19 because school closures limited the ability for administrators to distribute surveys.
As a result of school closures, COMPASS was administered online, and the response rates
were reduced from 83% to 58% [Personal communication with Angelica Amores, COMPASS
on December 6, 2021]. The 2019/20 and 2020/21 survey waves were weighted using sampling
weights to account for non-response owing to COVID-19.

4.0 Results

The study sample included 29,722 students across 43 Census divisions in British Columbia,
Alberta, Ontario, and Quebec. The average age of the sample at baseline was 14.9 years [stan-
dard deviation (SD) = 1.5] and ranged between 12 and 19 years of age. The majority of the
sample self-reported as white (76.3%), female (54.4%), and had weekly spending money of
over $100 (20.9%). The mean Gini coefficient at the CD-level was 0.37 (SD = 0.03) and the
median after-tax household income was $58,891.70 (SD = $8,843.50). The average proportion
of visible minority households, single-parent households, and recent immigrant households
were 9.9%, 15.4%, and 1.6%, respectively, across CDs. Details on the distribution of the sample
are available in Table 1. Null models indicated an ICC for depressive scores of 0.02 (95%

CI =0.01, 0.04) within CDs and 0.27 (95% CI = 0.26, 0.28) for students over time within CDs.
The ICCs for the anxiety scores were 0.03 (95% CI = 0.02, 0.05) within CDs and 0.32 (0.32,
0.34) for students over time within CDs.

In an unadjusted analysis, the results demonstrated that a one SD-unit increase in Gini
coefficient was associated with a 0.08 score increase in depressive scores (95% CI = 0.04, 0.11).
Students who completed the COMPASS survey after the onset of COVID reported 0.20-unit
higher depressive scores (95% CI = 0.16, 0.24) compared to their responses pre-COVID. How-
ever, the association between income inequality and depressive scores did not change in mag-
nitude by the onset of COVID-19. Findings were similar in the adjusted analyses, with
students who completed their COMPASS questionnaire following the onset of COVID-19
reporting higher depressive scores (B = 0.14, 95% CI = 0.10, 0.18) compared to pre-COVID.
However, the association between income inequality and depressive scores was eliminated,
and no interaction observed between z-transformed Gini coefficient and COVID-19 onset
when adjusting for relevant covariates. More details are available in Table 2.

For anxiety scores, the unadjusted model demonstrated an association between income
inequality and anxiety scores (B = 0.09, 95% CI = 0.05, 0.13), COVID onset and anxiety scores
(B=0.19,95% CI = 0.17, 0.21), and the interaction between z-transformed income inequality
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Table 1. Table describing the distribution of the COMPASS sample in 2018/19.

n %
Individual-level characteristics
Gender Girl 16,077 54.1
Boy 13,479 45.3
Prefer not to say 166 0.01
Race/Ethnicity White 22,517 76.25
Black 929 3.15
Asian 2,426 8.22
Hispanic 838 2.84
Other 2,820 9.55
Weekly Spending Money $0 4,856 20.45
$1to $5 1,869 7.87
$6 to $10 2,132 8.98
$11 to $20 3,604 15.18
$21 to $40 3,070 12.93
$41 to $100 3,256 13.71
More than $100 4,958 20.88
Mean SD
Age 14.88 1.52
School-level characteristics n %
Private 8 6.20
Public 121 93.80
CD-level characteristics
Gini coefficient 0.37 0.03
Visible minority % 0.10 0.12
Lone parent % 0.15 0.02
Recent immigrant % 0.02 0.01
Median SD
After-tax household income 58891.70 8843.50

https://doi.org/10.1371/journal.pone.0293195.t001

and COVID-19 onset and anxiety scores (B = 0.02, 95% CI = 0.001, 0.04). The adjusted analy-
ses indicated that the association between income inequality on anxiety scores was changed
following the onset of COVID-19 (B = 0.02, 95% CI = 0.0004, 0.03). More details are available
in Table 3. A graphical representation of the interaction between z-transformed Gini coeffi-
cient and COVID-19 onset on anxiety scores is available in Fig 1. Fig 1 depicts the estimated
probabilities of anxiety as associated with CD-level income inequality over time. This figure
demonstrates how the gaps in anxiety scores between higher and lower income inequality
groups widened after the onset of the pandemic. Further, the largest increases in anxiety scores
were amongst those with the highest levels of income inequality at baseline and estimated
probabilities of anxiety increased after COVID-19 regardless of income inequality level.

5.0 Discussion

The results of this study indicated that the association between income inequality and anxiety
was exacerbated by the onset of COVID-19, meaning that adolescents attending schools in
higher income inequality areas had larger increases in anxiety symptoms from before to during
the pandemic than those attending schools in lower income inequality areas. This study also
contributes to the existing literature that reports an association between higher income
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Table 2. Table describing the unadjusted and adjusted association between income inequality and depressive scores in COVID-19, COMPASS 2018-2021.

Unadjusted model Adjusted model
95% CI 95% CI
Coef. | Lower bound | Upper bound | p-value| Coef. Lower bound | Upper bound | p-value
CD-level z-transformed Gini coefficient 0.08 0.04 0.11 <0.001 | 0.02 -0.005 0.04 0.124
(zGini)
COVID (ref: pre-COVID) | 0.20 0.16 0.24 <0.001 | 0.14 0.10 0.18 <0.001
Interaction term zGini * COVID | 0.01 -0.02 0.03 0.660 | 0.0002 -0.02 0.03 0.98
% of visible minority households -0.02 -0.07 0.02 0.331
% of lone-parent households 0.04 0.02 0.07 <0.001
% of recent immigrant households 0.01 -0.04 0.04 0.964
Median household income 0.07 0.05 0.09 <0.001
Gender Boy (ref: Girl) -0.50 -0.53 -0.47 <0.001
Other description 0.71 0.61 0.82 <0.001
Prefer not to say 0.30 0.21 0.38 <0.001
Race/Ethnicity Black (ref: non- 0.04 -0.002 0.08 0.064
white)
Asian 0.05 0.02 0.08 0.001
Hispanic 0.09 0.06 0.13 <0.001
Other 0.19 0.16 0.23 <0.001
Weekly spending money $1 to $5 (ref: $0) -0.04 -0.06 -0.01 <0.001
$6 to $10 -0.07 -0.10 -0.04 0.003
$11 to $20 -0.08 -0.12 -0.05 <0.001
$21 to $40 -0.09 -0.13 -0.06 <0.001
$41 to $100 -0.10 -0.15 -0.05 <0.001
More than $100 -0.07 -0.10 -0.03 0.001
Age In years 0.05 0.05 0.06 <0.001
School type Private (ref: Public) -0.10 -0.12 -0.08 <0.001
Intercept -0.03 -0.07 0.02 0.239 | -0.55 -0.67 -0.43 <0.001

https://doi.org/10.1371/journal.pone.0293195.1002

inequality and increased depression and anxiety in adolescents [13, 24]. The results also indi-
cated that income inequality was not associated with depressive score following the onset of
COVID-19. Unsurprisingly, the results also indicated that following the onset of COVID-19,
both anxiety and depressive scores increased in the sample, as our sample aged throughout the
study period.

While income inequality and rates of adolescent adverse mental health are likely on the rise
since COVID-19, the association between income inequality and mental health peri-pandemic
had not yet been studied. This work is the first to quantify the joint effects of the COVID-19
pandemic and income inequality on adolescent mental health. While earlier work has exam-
ined the association between income inequality and adolescent mental health, most studies
were cross-sectional in nature; as such, it is unclear if income inequality preceded mental
health problems in these studies and the quality of existing evidence is quite low. This work
shows that income inequality at baseline is associated with increases in depressive and anxiety
symptoms over time.

While no association between income inequality and depression was observed in this study,
the direction of effect is still what we might expect resulting from the COVID-19 pandemic,
with higher income inequality being associated with greater increases in depressive scores. It is
possible that these findings are attributable to the complex mechanisms that underlie mental
health. For example, researchers have demonstrated that feelings of anxiety oftentimes present
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Table 3. Table describing the unadjusted and adjusted association between income inequality and anxiety scores in COVID-19, COMPASS 2018-2021.

Unadjusted model Adjusted model
95% CI 95% CI
Coef. | Lower bound | Upper bound | p-value| Coef.| Lower bound | Upper bound | p-value
CD-level z-transformed Gini coefficient 0.09 0.05 0.13 <0.001 | 0.02 -0.01 0.05 0.173
(zGini)
COVID (ref: pre-COVID) | 0.19 0.17 0.21 <0.001 | 0.13 0.11 0.15 <0.001
Interaction term zGini * COVID | 0.02 0.00 0.04 0.038 | 0.02 0.01 0.03 0.04
% of visible minority households -0.02 -0.08 0.04 0.431
% of lone-parent households 0.07 0.05 0.10 <0.001
% of recent immigrant households 0.003 -0.06 0.05 0.992
Median household income 0.08 0.06 0.11 <0.001
Gender Boy (ref: Girl) -0.60 -0.64 -0.55 <0.001
Other description 0.49 0.37 0.61 <0.001
Prefer not to say 0.09 -0.02 0.20 0.102
Race/Ethnicity Black (ref: non- -0.11 -0.16 -0.06 <0.001
white)
Asian -0.09 -0.12 -0.06 <0.001
Hispanic 0.03 -0.03 0.04 0.844
Other 0.12 0.09 0.15 <0.001
Weekly spending money $1 to $5 (ref: $0) -0.02 -0.05 0.01 0.123
$6 to $10 -0.05 -0.08 -0.02 0.001
$11 to $20 -0.07 -0.10 -0.04 <0.001
$21 to $40 -0.06 -0.09 -0.03 <0.001
$41 to $100 -0.05 -0.09 -0.01 0.007
More than $100 -0.01 -0.04 0.03 0.774
Age In years 0.05 0.04 0.06 <0.001
School type Private (ref: Public) -0.08 -0.09 -0.06 <0.001
Intercept -0.01 -0.07 0.04 0.580 | -0.43 -0.54 -0.33 <0.001

https://doi.org/10.1371/journal.pone.0293195.t1003

before those of depressive symptoms and these conditions are highly comorbid [25-27] and
anxiety is more likely to emerge in pre- and mid-adolescence, whereas depression is more
commonly onset during adolescence or in early adulthood [26]. Moreover, it is possible that
the lack of statistical significance is owing a lag period, by which income inequality may take
several years before the impacts incur. This, in tandem with the previous point, may explain
the null association between income inequality and depression during the COVID-19 pan-
demic. Future longitudinal research is needed to examine potential delayed and/or sustained
impacts of income inequality into the ongoing and recovery phases of the pandemic.

Mental health in adolescents has likely worsened since the onset of the COVID-19 pan-
demic, perhaps owing to worry regarding the virus, but also to isolation and social segregation
resulting from public health measures (e.g., school closures, food insecurity, worries about the
future). That said, results from a multi-national study indicated that countries that enacted
stringent public health orders sooner actually had lower rates of depression in comparison to
those that did not implement such measures with haste [28]. While some studies have demon-
strated that mental health in children did not, in fact, worsen as a result of the pandemic [29],
albeit this study was conducted amongst elementary-school-aged children (ages 9 to 12) who
are at lower risk for mental health conditions given that most mental health conditions are
onset in adolescence and young adulthood.
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Fig 1. Line graph demonstrating the graphical representation of the interaction between z-transformed Gini coefficient (at values of -3, -1, 1, and 3)
and COVID-19 onset (pre, versus peri-) on the predicted probability of anxiety scores, COMPASS 2018/19-2020/21.

https://doi.org/10.1371/journal.pone.0293195.9001

The current study used a large, school-based dataset to investigate the research question
and validated measures of depression and anxiety (i.e., the CES-D and GAD-7, respectively)
and included secondary school students across four Canadian provinces. One survey wave
(2019/20) had a reduced response rate owing to the onset of the pandemic and shift to online
learning and COMPASS distribution, so study weights were developed and applied to improve
the generalizability to the typical COMPASS sample. Moreover, this study is the first to investi-
gate the association between income inequality and adolescent mental health during COVID-
19 and lends to a growing body of evidence that suggests that income inequality is harmful for
adolescent mental health.

Existing research on mental health during COVID-19 is limited in that many report on
mental health by asking individuals to compare how they are currently feeling peri-pandemic
compared to pre-pandemic [30-33]. Measures of pre-pandemic mental health may be biased
by individuals current emotional state when responding peri-pandemic. The current study
addresses this limitation by using measures of mental health taken before the pandemic, and
once again during the pandemic.

5.1 Limitations

The results of the current study should be interpreted bearing in mind limitations. For exam-
ple, it is important to note that while COMPASS draws upon many schools across BC, Alberta,
Ontario, and Quebec, convenience sampling techniques are used; therefore, the findings of
this work may have limited generalizability to larger populations. However, it is likely that the

PLOS ONE | https://doi.org/10.1371/journal.pone.0293195 October 24, 2023 9/12


https://doi.org/10.1371/journal.pone.0293195.g001
https://doi.org/10.1371/journal.pone.0293195

PLOS ONE

Income inequality and mental health in Canadian adolescents during COVID-19

results could be applied to schools with similar attributes. Recall bias is also possible but likely
minimized in the current study because youth were asked to report on feelings of depression
in the past week and anxiety in the past-two weeks. Past-week and past-two-week behaviours
are likely easier to recall than longer time periods. Reporting bias could occur in terms of
responding to the COMPASS survey, in that social desirability bias may occur when youth
self-report on their symptoms of mental health and other factors considered in our modelling.
Moreover, responding to questionnaires online as a result of school closures could bias the
results; that said, by controlling for pre- versus peri-pandemic responses we likely alleviate
some of this bias.

Another important limitation of the proposed study is residual confounding. Additional
confounders and mediators might exist that explain some of the variability in the association
between income inequality and adolescent depression and anxiety. For example, lower earners
have increased risk of mood disorders compared to higher earners [34, 35]; as such, it is
important to account for absolute income in studies of income inequality to identify indepen-
dent effects of income inequality on outcomes [36]. The COMPASS survey does not have
information on students” household income, and so we were unable to control for absolute
income at the individual-level. Considering this limitation, the median household income at
the CD-level and weekly spending money at the individual-level were included in modeling to
account for absolute income.

Further research is necessary to improve our understanding of the association between
income inequality and adolescent mental health during COVID-19. For example, quasi-exper-
imental designs could be employed to test the consequences of COVID-19 on the association
between income inequality and adolescent mental health.

6.0 Conclusions

The current study demonstrated that income inequality is more highly associated with
increased anxiety symptoms during COVID-19 than prior to COVID-19. These results are
directly applicable to both school-level and upstream policies for mental health and demon-
strate the importance income inequality. This study also contributes to the literature docu-
menting the potential harms associated with COVID-19 and income inequality.
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