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death (3). The increased pressure and work stress in young 
people may contribute to higher levels of depression and 
mental instability, while older individuals may experience 
greater emotional stability due to a more relaxed lifestyle (4).
 In addition to the onset of mental health disorders, age has 
a role in affecting the perceived mental health of individuals. 
Perceived mental health, an individual’s own assessment 
on their mental health state, is affected by a multitude of 
factors including social isolation and cognitive decline (5). 
A distinction has been made between perceived mental 
health and mental illnesses as it is feasible someone could 
have poor mental health without having a mental illness or 
the reciprocal (6). Studies have shown that elderly people 
are especially prone to perceived feelings of loneliness and 
social isolation, even when supported by others and when 
there are no underlying medical conditions (7). Dementia is 
diagnosed more often in people over the age of 65, indicating 
that cognitive and emotional decline are more prevalent in the 
older population (8). Based on these factors, we hypothesized 
that a positive correlation exists between age and fair or poor 
perceived mental health among older individuals within the 
population Determining if such a correlation exists would 
prove beneficial by identifying groups of individuals with poor 
perceived mental health, allowing for help to be given and 
potentially slowing the development of mental illnesses such 
as depression. Therefore, in this study we investigated the 
prevalence of two designated mental health disorders, GAD 
and MDD, using the Survey on COVID-19 and Mental Health by 
the government of Canada, across four age groups. By doing 
so, we explored our hypotheses that a negative correlation 
exists between age and perceived mental health within the 
Canadian population during the COVID-19 pandemic. This 
study found that older adults in Canada generally had a lower 
frequency of positive screening for GAD and MDD, as well 
as a lower frequency of poor or fair perceived mental health 
compared to younger adults in Canada.

RESULTS
 The dataset utilized for analysis was the Survey on CO-
VID-19 and Mental Health by the government of Canada. 
Non-institutionalized persons 18 years of age or older, living 
in Canada’s ten provinces were the study population of the 
survey. Published data from the years 2020 to 2021 were se-
lected as this reflects the initial start of the pandemic period 
and the height of isolation due to social distancing policy. Lin-
ear regressions were done to compare age groups with the 
frequency of positive GAD and MDD screening as well as fair 
or poor perceived mental health. Linear regression showed 
an observed correlation between the age groups and the per-
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SUMMARY
Mental health plays a crucial role in the health and 
well-being of an individual. Although it is becoming an 
increasingly prominent topic today, the relationship 
between age and measures of mental health, such as 
the frequency of mental illness or perceived mental 
health, has not been formally studied. Over the last 
50 years, the median age of Canadians increased, 
so studying the impacts of increased age on mental 
health is important. Furthermore, understanding the 
impacts of age on mental health disorders is crucial 
for targeting support to correct populations and 
challenging associated stigmas. We hypothesized 
that older age groups would have a lower incidence 
of mental health disorders and a higher rate of 
people reporting fair or poor perceived mental 
health because of increased emotional stability and 
maturity. Using the Survey on COVID-19 and Mental 
Health by the government of Canada, we investigated 
the prevalence of two mental health disorders, 
generalized anxiety disorder (GAD) and major 
depressive disorder (MDD) to examine the incidence 
of mental health disorders across four age brackets. 
From the Canadian Community Health Survey, data 
on the perceived mental health of Canadians during 
the pandemic was compared across age groups. 
We found significant increase in the prevalence of 
GAD and MDD in the younger age groups. We also 
found significant negative correlations between the 
prevalence of mental health disorders and age using 
linear regressions. These data suggest that more 
attention should be placed on the mental well-being 
of younger adults in Canada.

INTRODUCTION
 The Diagnostic and Statistical Manual for Mental 
Disorders (DSM), published in 1952, details diagnostic 
criteria for hundreds of psychiatric disorders and is widely 
used by Canadian mental healthcare professionals (1). DSM-
III, published in 1980, introduced diagnostic criteria for GAD) 
and major depressive disorder (MDD). DSM-5, published 
in 2013, classified GAD as an anxiety disorder that can be 
characterized by excessive anxiety and worry about several 
events or activities (2). It also classified MDD as a depressive 
disorder that includes symptoms such as depressed mood, 
changes in appetite and sleep, and recurrent thoughts of 
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centages of people reporting fair or poor perceived mental 
health. An additional correlation was found between screen-
ing positive for GAD and MDD as well (Figure 1, Figure 2, 
Figure 3). All calculated R-squared values were found to be 
greater than 0.8and identified to support the respective corre-
lations: percentage of people with fair or poor perceived men-
tal health vs. age (R-squared = 0.888), percentage of people 
positive for GAD vs. age (R-squared = 0.852), and percent-
age of people positive for MDD vs. age (R-squared = 0.861).
 To assess whether the data in the Survey on COVID-19 
and Mental Health by the government of Canada, followed a 
parametric distribution, Shapiro-Wilk tests were conducted. 
As the Shapiro-Wilk tests determined the data to be normally 
distributed, additional Student’s t-tests were used, showing 
significance present between age when compared to fair 
or poor perceived mental health in older populations, who 
additionally demonstrated a smaller percentage of people 
with fair or poor mental health (p = 0.0144, Figure 4). When 
we compared age with GAD and MDD, it was observed that 
the older populations (>50 years old) saw a decrease in the 
percentage of those diagnosed with GAD and MDD (p = 
0.0312, Figure 5A) when compared to younger populations 
which had a higher incidence rate (p = 0.0375, Figure 5B). 
We defined 50 years old as the cutoff between the older and 
younger population because it allowed us to combine the 
survey data (18-34 years, 35-49 years, 50-64 years, and 65 
years) into 2 groups whose means could be compared using 
simple statistical tests.

DISCUSSION
 A negative correlation between age and the percentage 
of people with GAD and MDD was shown which supports 
our hypothesis that age would be negatively correlated with 
mental health metrics. Furthermore, a significant difference 
in the incidence of GAD and MDD among age groups under 
50 and greater than or equal to 50 was found. A possible 
explanation for this could include the older population 
being more experienced in coping with their mental well-
being as well as the younger generation facing increased 
environmental stressors. Interestingly, previous studies have 
shown that older people are less likely to utilize mental health 
services compared to their younger counterparts (9). This 
previous finding may be a result of the older population having 
better mental health; thus, they would not need the services. 
However, the opposite may also hold merit where the older 
population appears to have better mental health because 
they do not use mental health services frequently and thus do 
not get diagnosed. An alternative explanation to our results is 
that older individuals may be less inclined to seek diagnoses 
for their mental health disorders leading to a disproportionate 
number of undiagnosed cases. All the aforementioned factors 
may combine to explain the lower levels of GAD and MDD in 
these older populations.
 A strong negative correlation between the percentage of 
people reported to have fair or poor perceived mental health 
and age was also found. As age increased, fewer individuals 
reported their perceived mental health as fair or poor, which 
supports our hypothesis of a negative correlation between age 
and mental health metrics. An explanation for this might be 
that older adults are more emotionally stable (10). Emotional 
stability leads to fewer feelings of intense negative emotions, 
which might make one’s perceived mental health less negative 

(11). Due to this, fewer older adults may classify their mental 
health as fair or poor. A possible reason for why younger 
adults had worse perceived mental health may be that they 
face increased emotional stress through new experiences 
including living away from home, heartbreak, and financial 
worries (12). The transition to new experiences is stressful 
for many young adults and may make them more vulnerable 
to negative feelings, negatively impacting the classification 
of their mental health. Another change at the time this data 
was collected was the onset of the COVID-19 pandemic and 
corresponding quarantine. Although the pandemic impacted 
everyone, it may have disproportionately negatively affected 
younger populations as these individuals tend to be more 
socially active and mobile than older individuals who typically 

Figure 1: The correlation between percentages of Canadians 
with fair or poor perceived mental health and age categories. 
Linear regression showing a negative correlation between the 
percentage of people with fair or poor perceived mental health and 
age. Each datapoint represents the percentage of Canadians of a 
certain age group with fair or poor perceived mental health in one 
year. Linear regression, R2 = 0.888, ***p < 0.001.

Figure 2: The correlation between percentages of Canadians 
with Generalized Anxiety Disorder (GAD) and age categories. 
Linear regression showing a negative correlation between age and 
the percentage of people with GAD. Each datapoint represents the 
percentage of Canadians of a certain age group with GAD in one 
year. Linear regression, R2 = 0.852, **p < 0.01.
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stay in their homes more often. From the survey observations, 
it can be determined that from 2020-2021, the quality of 
mental health in older Canadians was higher compared to 
younger adults.
 One of the limitations in this analysis is the reliance 
on self -reported data for perceived mental health. Since 
mental health is a complex concept, it varies daily and the 
variability in perceptions of mental health can influence the 
generalizability of the findings. There may also be social 
stigmas surrounding reporting one’s mental health to others 
resulting in a discrepancy between actual mental health and 
reported mental health. Another limitation is the scope of the 
data, which was restricted to adults only. Future studies could 
investigate trends between age and mental health in children 
and adolescents. Additionally, separating the age groups with 
different cutoffs may influence the results. For instance, if 
the cutoff was changed from above or below 50 to a higher 
cutoff, the difference in perceived mental health may change. 
Despite these limitations, the analyses illustrated that during 
the COVID-19 pandemic, older populations in Canada were 
less susceptible to positive screening for GAD and MDD and 
were less likely to report their mental health as fair or poor 
than younger populations.
 Future studies could investigate similar mental illnesses, 
such as obsessive-compulsive disorder, bipolar disorder, 
and schizophrenia. Studying these disorders could further 
strengthen the understanding of how age correlates with the 
quality of mental health. Additional studies that compare age 
with other mental illnesses could help further understand how 
age influences the quality of mental health. Additionally, since 
the data collected only included adults during the COVID-19 
pandemic, future studies should be done to include children 
and adolescents during non-pandemic times to generalize 
the findings to broader age groups and time periods without a 
pandemic. COVID-19 has dramatically changed how the world 
operates so this study should be repeated in future years to 
confirm the results. Based on the observations, the quality of 
mental health was higher in older adults. Thus, we suggest 
that GAD and MDD assistance should have additional focus 
on the younger generation as they are more prone to GAD 

and MDD and fair or poor perceived mental health.

MATERIALS AND METHODS
 Canada-wide data on the percentage of Canadians 
screening positive for mental health disorders (GAD and 
MDD) were taken from the Survey on COVID-19 and Mental 
Health from 2020-2021 (13). The data was collected by a 
voluntary Statistics Canada online survey that was available 
to all Canadian citizens and filled out by approximately 50,000 
people. The data was separated into four age categories 
(18-34 years, 35-49 years, 50-64 years, and 65 years or 
older). Canada-wide data on perceived mental health from 
2020-2021 was taken from the Canadian Community Health 
Survey, where participants ranked their mental health as 
excellent, very good, good, fair, or poor (14). The data 
contained information from both sexes and willing participants 
over the age of 18. Quality of mental health was defined by 
perceived mental health and occurrences of mental health 
disorders. Fewer percentages of people in an age bracket 
reporting fair or poor mental health indicated a higher quality 
of mental health for their group. Fewer percentages of people 
screening positive for GAD and MDD indicated higher quality 
of mental health. Three linear regressions were performed 
on fair or poor perceived mental health, GAD, and MDD 
against the four age categories to calculate R-squared 
and p-values. A threshold of 0.8 was used to analyze the 
significance of R-squared values as this value is generally 
used as an acceptable threshold to denote significance. 
Linear regressions were done instead of ANOVA tests as 
they are more suitable to describe the overall trend across 
age groups. Additionally, ages were split into two categories, 
younger (ages below 50) and older (ages greater than or equal 
to 50). To determine the normality of the data, Shapiro-Wilk 
tests were performed on all data sets. Student’s t-tests were 
then performed on the two age categories and prevalence 
of mental illness (GAD and MDD) to calculate a p-value. To 
reflect a 95% confidence interval, an α value of 0.05 was 
used to determine significance. We plotted box plots using 
the percentage of people in the respective age category with 
GAD, MDD, or fair/poor perceived mental health. R-squared 

Figure 3: The correlation between percentages of Canadians 
with Major Depressive Disorder (MDD) and age categories. 
Linear regression showing a negative correlation between age and 
the percentage of people with MDD. Each datapoint represents the 
percentage of Canadians of a certain age group with MDD in one 
year. Linear regression, R2 = 0.861, ***p < 0.001.

Figure 4: Age distribution and prevalence of fair or poor 
perceived mental health in Canadians. Boxplot showing the 
percentage of people reporting to have fair or poor perceived mental 
health and their distribution across age groups (<50 and ≥50). 
Boxplot and Student’s t-test done in R version 4.2.2. Student’s t-test, 
*p = 0.0144.
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values from linear regressions and boxplots were visualized 
using RStudio, R version 4.2.2. Shapiro-Wilk tests, Student’s 
t-tests, and linear regressions were done using RStudio, R 
version 4.2.2. The raw data can be found on github.com/
MarcoKurepa/The-Effects-of-Age-on-Quality-of-Mental-
Health-During-the-COVID-19-Pandemic.
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Figure 5: Age distribution and prevalence of (A) Generalized Anxiety Disorder (GAD)  and (B) Major Depressive Disorder (MDD) in 
Canadians. (A) Boxplot showing the percentage of people screening positive for GAD and their distribution across age groups (<50 and ≥50). 
Boxplot and Student’s t-test done in R version 4.2.2. Student’s t-test, *p = 0.0312. (B) Boxplot showing the percentage of people screening 
positive for MDD and their distribution across age groups (<50 and ≥50). Boxplot and Student’s t-test done in R version 4.2.2. Student’s t-test, 
*p = 0.0375
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