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Abstract

Background: Canadian post-secondary students are considered to be at risk for chronic stress and languishing
mental health, but there has been no longitudinal analysis of the available population-level data. The purpose of
this study was to examine trends in the overall and sex-specific prevalence of self-reported stress, distress, mental
illness, and help seeking behaviours among Canadian post-secondary students over the past several years.

Methods: Using the 2013, 2016, and 2019 iterations of the National College Health Assessment Il Canadian Reference
data, we conducted a trend analysis for each variable of interest, stratified by sex. The significance and magnitude of
the changes were modelled using cumulative linked ordinal regression models and log binomial regression models.

Results: With few exceptions, we observed significant increases over time in the proportion of students reporting
symptoms of psychological distress, mental illness diagnoses, and help seeking for mental health related challenges. Female
students reported a higher level of stress than male students, with a statistically significant increase in the stress level
reported by female students observed over time. In all cases, larger proportions of female students were observed compared
to male students, with the proportion of female students who self-reported mental illness diagnoses nearly doubling that of
males.

Conclusions: Our analysis indicated that the proportion of students self-reporting mental health related challenges,
including stress, psychological distress, and diagnosed mental illnesses increased between the 2013, 2016 and 2019 iterations
of the NCHA Il conducted among Canadian post-secondary students.
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Background

Increasingly, post-secondary students are acknowledged
as an at-risk group for poor mental health and the devel-
opment of mental illnesses. Research has demonstrated
that students report a high prevalence of stress [1, 2]
and mental illnesses [3-5]. The 2012cycle of the

Canadian Community Health Survey revealed that young
Canadians aged 15-24vyears (capturing the majority of
post-secondary students) were the most likely to report
symptoms of a mental illness or an unmet need for men-
tal health care [6, 7]. The 2016 Global Burden of Disease
Study revealed mental illnesses to be among the top four
leading causes of loss of disability-adjusted life-years
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(DALYs) in Canada [8].
Post-secondary students face a wide array of stressors,
spanning the academic, financial, and social spheres,
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placing them at risk for languishing mental health, par-
ticularly if they lack effective coping strategies. Chronic
stress is highly correlated with negative mental health
outcomes and has been shown to have a substantial im-
pact on students’ academic performance [9, 10]. Re-
search suggests that male and female students
experience mental health challenges differently, with fe-
males more likely to report symptoms consistent with
anxiety and depression [11], and males more likely to ex-
perience issues related to perceived stigma and help
seeking [12-14]. Flourishing mental health and emo-
tional wellbeing are prerequisites for academic success,
and mental health problems are associated with aca-
demic failure, dropout, addictions, and even suicide [15—
17], underscoring the importance of monitoring stu-
dents’ mental health.

Currently, there is no nationally coordinated effort to
monitor mental health related data for post-secondary
students, though one is currently in development at the
University of British Columbia [18]. This is an important
gap to be filled, given that the design and implementa-
tion of interventions to alleviate stress and promote
mentally healthy campuses should be informed by the
prevalence and correlates of languishing mental health.
In the absence of a Canadian-made surveillance system,
the National College Health Assessment Survey II
(NCHA 1I), delivered by the American College Health
Association, constitutes the most complete source of
data on post-secondary student stress and mental health
outcomes currently available. To date, the NCHA II has
been conducted on three occasions among Canadian
post-secondary students, producing mental health-
related data for 2013, 2016, and 2019. To our know-
ledge, a longitudinal analysis of these data has not yet
been conducted. Therefore, the primary purpose of this
secondary analysis of cross-sectional data was to exam-
ine trends in the overall and sex-specific prevalence of
self-reported stress, psychological distress, mental illness,
and help seeking behaviours among Canadian post-
secondary students from 2013 to 2019.

Methods

Data were collected cross-sectionally from students at
participating Canadian post-secondary institutions in
2013 (n=38,171 student responses), 2016 (n =43,780),
and 2019 (n=55,284). Mean response rates' for each
year ranged from 19 to 20% [19-21]. The number of
post-secondary institutions that participated in each year
were 32, 41, and 58 in 2013, 2016, and 2019,

'Mean response rates were determined for each year by averaging
response rates at each participating institution. Individual response
rates per institution were calculated as the number of students who
participated divided by the total sample size used (i.e., number of
students invited to participate).
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respectively. The NCHA 1II consists of over 300 ques-
tions relating to the overall health of post-secondary stu-
dents. While the survey is primarily concerned with
physical health indicators, a number of questions pertain
to students’ emotional and mental health. The NCHA II
is administered confidentially through Qualtrics by the
ACHA. Each participating institution provides the
ACHA with a fee for participation, a letter of informa-
tion and informed consent, a subject line for the invita-
tion, a copy of the institution’s research ethics board
approval, and a sample of students’ e-mail addresses.
The sampling method and sample size used is at the dis-
cretion of each participating institution. After the initial
distribution of the survey, non-responders are sent up to
three reminder e-mails. A total of 32 institutions partici-
pated in 2013, 41 in 2016, and 58 in 2019.

Measures

Demographics

To determine the characteristics of the samples used we
analyzed the following demographic characteristics of
participants: age, sex, year in school, enrollment status,
and estimated grade point average (GPA). All demo-
graphic variables were categorical in nature, and recoded
for ease of presentation (e.g., age group).

Stress and psychological distress

Participants were asked to rate their general stress level
over the past 12 months on a five-point ordinal scale
ranging from “no stress” to “tremendous stress.” Partici-
pants were also asked to indicate the frequency with
which they had felt symptoms of psychological distress
within the past 12 months by responding to eleven
items. Response categories were coded as “yes” or “no.”

Mental illness

Participants were asked whether they had been diag-
nosed by a mental health professional for a number of
mental illnesses within the past 12 months. Response
categories were coded as “yes” or “no.” An additional
question assessed whether participants had ever been di-
agnosed with depression. Responses were coded as “yes”
or “no.

Help seeking

To assess help seeking behaviours, participants were
asked whether they had ever received psychological or
mental health services from a variety of providers. Re-
sponses were coded as “yes” or “no.” Next, participants
were asked whether they would seek help in the future
for a mental health problem, should the need arise. Re-
sponses were categorized as “yes” or “no.”
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Analysis

We conducted a secondary analysis of the cross-
sectional data. Descriptive statistics were calculated for
all demographic variables at each time point. We used a
cumulative link mixed effects model (ordinal variable)
and log binomial regression models (dichotomous vari-
ables) to determine whether the distribution of re-
sponses (ordinal) or prevalence estimates (dichotomous)
had changed significantly over time using risk ratios and
95% confidence intervals. In all models, school was en-
tered as a random effect to control for possible cluster-
ing. In order to compare the rate of change in female
and male students, we included biological sex as an
interaction term in the models. Results were then visu-
ally displayed for each variable of interest using appro-
priate graphs. Relative measures indicating the
multiplicative change per year were calculated using
these models. For example, an RR of 1.10 should be
interpreted to mean that a prevalence of 20% in 2013
changed to 22% in 2014, 24.2% in 2015, and so on. We
also calculated a relative measure of the difference in
prevalence between males and females in the final year

Table 1 Demographic Characteristics of Samples 2013-2019
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of data availability. Each model was developed using a
complete case analysis approach to missing data; any
student who had complete information for the variables
relevant to an individual model was included in the ana-
lysis for the purposes of that model. Final analytical
sample sizes for each model are reported in the supple-
mental table found in Additional file 2.

Results

Table 1 presents the demographic characteristics for
each sample. In each year of data collection, the largest
proportion of participants were full-time students, fe-
male, and reported a GPA in the B range. The majority
of students were between 18 and 24 years of age, and
studied at the undergraduate level. The amount of miss-
ing data for each outcome was low; complete case ana-
lysis resulted in the inclusion of at least 97% of students
in each model.

Stress
Students were asked to rate the overall level of stress
they had experienced within the past 12 months on a

2013 2016 2019
Freq. Percent Freq. Percent Freq. Percent
(n) (%) (n) (%) (n) (%)
Sex Female 22,995 68.6 30373 70.0 38,127 69.5
Male 10519 314 13,035 300 16,760 305
Age 18-20 years 13,412 399 17418 403 21,480 394
21-24 years 12,939 385 16,187 374 19,050 349
25-29 years 4149 123 5398 125 7519 138
30+ years 3131 93 4241 9.8 6481 1.9
Year in School 1st year UG 6851 20.5 9949 230 14,355 26.3
2nd year UG 6808 204 8843 204 12,538 229
3rd year UG 6594 19.7 8040 186 8845 16.2
4th year UG 5641 169 6331 146 6540 12.0
5th year+ UG 2221 6.6 2858 6.6 2666 49
Graduate/Professional 4834 14.5 6026 139 6873 126
Not seeking a degree 152 0.5 439 1.0 1045 19
Other 316 09 789 18 1805 33
Enroliment Full-time 31,003 925 40,528 933 51,129 93.1
Part-time 2227 6.6 2454 56 3237 59
Other 278 0.8 478 1.1 552 1.0
GPA A 11,296 345 15,799 371 21,312 39.7
B 15,772 482 19,562 459 23,770 443
@ 5202 159 6619 155 7856 14.6
D/F 479 15 626 15 748 14
Total Sample 34,039 43,780 55,284

This file contains Table 1, which displays the demographic characteristics of the samples used in the presented analysis (please see indication for placement in

body of manuscript)
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five-point ordinal scale ranging from ‘no stress’ to ‘tre-
mendous stress’ (Fig. 1). We analyzed this variable as
both a continuous variable and as an ordinal variable.
Observing the continuous measure of stress, female stu-
dents reported a higher average stress level than male
students (p < 0.001), and we observed a statistically sig-
nificant increase in the average stress level reported by
female students over time (p <0.001), but not in the
average stress level reported by male students (p=
0.656). Observing ordinal responses, a larger proportion
of females than males reported ‘above average’ or ‘tre-
mendous stress,” while a larger proportion of male stu-
dents reported ‘no stress’ (Fig. 1).

Psychological distress

Eleven items were used to evaluate symptoms of psycho-
logical distress within the past 12-month period (Fig. 2).
The final three items reflect the most extreme manifes-
tations of distress (self-injury, suicidal ideation, and sui-
cide attempts). Significant increases were observed in
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the proportion of students reporting symptoms over
time with few exceptions.

The proportion of students reporting feeling “over-
whelmed” or “exhausted” remained stable over time for
both males and females, while notable increases were
observed for all other symptoms. Though the increases
observed among self-harm, suicidal ideation, and suicide
attempts were modest, they were statistically significant,
and any increase in the proportion of students reporting
these symptoms is concerning given their severity. The
largest increases were observed for feeling “so depressed
it was difficult to function” and feeling “overwhelming
anxiety” for both males and females (see Additional file
1 for risk ratios and p-values). Notably, larger propor-
tions of female students were observed compared to
male students across all symptoms of psychological
distress.

Mental illnesses
Figure 3 depicts the proportion of respondents who indi-
cated that they had received a mental illness diagnosis
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Fig. 1 Proportion reporting past 12-month stress levels over time, by sex
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from a medical professional within the past 12-month
period. Statistically significant increases in proportions
were observed across nearly all mental illnesses for both
male and female students over time (see Additional file
1 for risk ratios and p-values). The largest increases were
observed among diagnoses for anxiety and depression,
with the proportion of female students reporting these
diagnoses nearly doubling that of male students. Not-
ably, modest increases were even observed in the pro-
portions of students reporting having received diagnoses

for much rarer mental illnesses, such as bipolar disorder,
schizophrenia, and obsessive compulsive disorder.

In addition to past 12-month diagnoses, respondents
were also asked whether they had been diagnosed with
depression at any point in their life (Fig. 4). The propor-
tion of students who reported ever having been diag-
nosed with depression increased over time (RR =1.07,
p<0.001). This trend was observed among both male
and female students, with a significantly larger propor-
tion of female students reporting a diagnosis compared
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A\

to males (RR =1.55, p <0.001). The annual relative risk
increase for female students was RR=1.07 (p <0.001),
compared to males (RR = 1.05, p < 0.001).

Help seeking

Respondents were asked whether they had sought help
for a mental health-related problem from a number of
sources over the past 12-month period (Fig. 5). The
most frequent source students reported seeking help
from was a counsellor, therapist or psychologist (46% of
females and 26% of males in the 2019 sample). The most
infrequent source utilized was a member of the clergy
(e.g., minister, priest, rabbi, etc.), which remained rela-
tively static with about 5% of participants reporting hav-
ing sought help from this source across sexes and over
time.

The proportion of students who reported receiving
help from a counsellor, therapist, or psychologist in-
creased significantly from 2013 to 2019 (RR=1.04, p <
0.001). A significantly larger proportion of female stu-
dents reported seeking help from this source compared
to males (RR =1.54, p <0.001). Similarly, the proportion
of students who reported receiving help from a psych-
iatrist increased significantly over time (RR=1.06, p<
0.001), with a significantly larger proportion of female

students reporting a diagnosis compared to males (RR =
1.22, p<0.001). The annual relative risk increase was
slightly higher for females (RR=1.06, p<0.001) com-
pared to males (RR = 1.03, p < 0.001).

The proportion of students who reported receiving
help from another medical provider (e.g., physician or
nurse practitioner) increased significantly over time
(RR =1.04, p<0.001), with a significantly larger propor-
tion of female students reporting a diagnosis compared
to males (RR =1.68, p <0.001). The annual relative risk
increase for females was slightly higher (RR =1.04, p <
0.001), compared to males (RR = 1.03, p < 0.001).

The proportion of students who reported receiving
help from a member of the clergy (e.g., minister, priest,
rabbi, etc.) was not significantly different by sex or year.
Finally, the proportion of students who reported receiv-
ing help from their university or college mental health
services increased significantly over time (RR = 1.04, p <
0.001), with a significantly larger proportion of female
students reporting seeking help from student services
compared to males (RR = 1.51, p < 0.001).

Finally, to gauge help seeking intentions moving for-
ward, respondents were asked whether they would con-
sider seeking help in the future should they experience a
mental health problem (Fig. 6). The proportion of
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students who indicated they would seek help in the fu-
ture increased significantly over time (RR=1.012, p<
0.001), with a significantly larger proportion of female
students reporting an intention to seek help in the future
compared to males (RR = 1.13, p < 0.001).

Discussion

Over the past decade, increasing attention has been paid
to mental health issues among post-secondary students
in Canada, with post-secondary institutions across the
country reporting an increasing demand for mental
health treatment services that they feel unable to meet.
This increase in demand over the past several years has
reportedly resulted in lengthy wait times, large caseloads,
brief or limited sessions provided to clients, and a high
rate of counsellor burnout [22-24]. Additionally, reports
from counsellors suggest that the complexity and sever-
ity of students’ presenting issues have increased in recent

years [25]. As a result, the question of whether or not a
“mental health crisis” has emerged among this popula-
tion has arisen [26, 27].

We examined multiple indicators for mental health
and mental illness among Canadian post-secondary stu-
dents comparing the data from the NCHA II cross-
sectional surveys collected in 2013, 2016, and 2019. We
determined whether prevalence estimates for mental
health indicators had increased significantly over time,
as well as whether the rate of change differed for male
and female students. Our analysis revealed that the pro-
portion of Canadian post-secondary students reporting
above average stress, symptoms of psychological distress,
diagnosed mental illnesses, and help seeking for mental
health related challenges indeed significantly increased
between the 2013 and 2019 iterations of the survey, with
few exceptions. In nearly all cases, higher proportions
were observed among female students compared to male
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Fig. 5 Proportion of students who reported seeking help for mental health related challenges from various sources, by sex

students, though the rate of change was only signifi-
cantly different between sexes for some indicators, indi-
cating that the proportion of students self-reporting
mental health challenges has increased at a similar rate
for males and females in most cases.

Stress has long been reported among post-secondary
students, with a well-established link between excessive
stress and negative impacts on mental health [28, 29].
Additionally, associations between poor mental health
and declines in academic performance have also been
observed [15]. We found that mean stress levels reported
by students increased significantly between 2013 and

2019, with female students reporting a higher mean
stress level within the past 12 months compared to male
students. Categorically, while the proportion of students
reporting ‘average stress’ decreased, we observed in-
creases in both the proportion reporting ‘tremendous
stress’ and ‘no stress,” with more male students reporting
‘no stress’ compared to females. This may suggest that
while existing stress reduction interventions have re-
sulted in some students improving, other students are
getting worse. Recent research suggests that female stu-
dents experience more frequent and severe stress com-
pared to their male counterparts. Stress remains an
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imperative area of concern and the need for further in-
vestigation into the sources of stress among post-
secondary students is clear. Tools such as the Post-
Secondary Student Stressors Index (PSSI) [30, 31] have
been created to do just this, and aim to enable post-
secondary institutions to make evidence-informed deci-
sions regarding the targeting and delivery of their up-
stream mental health services, including stress reduction
programming.

Research among post-secondary students in the USA
has revealed an association between common mental ill-
nesses, such as anxiety and depression, and negative aca-
demic outcomes [15]. In this study, the proportion of
students who reported having been professionally diag-
nosed with a mental illness increased significantly be-
tween 2013 and 2019, with a larger proportion of
females reporting diagnoses than males. This finding is
consistent with previous research and patterns of sex-

based diagnosis in the broader population [32, 33]. Anx-
iety and depression remain the most common mental ill-
ness diagnoses among the student population, consistent
with previous research, with the prevalence of these
diagnoses appearing to increase over time. Whether or
not the increases observed constitute a “true” increase in
prevalence, however, is up for debate. It is possible that
the observed increases in prevalence may stem from a
combination of increased mental health awareness and a
reduction in stigma, resulting in more students reporting
and seeking help for mental health-related challenges.
Another point of consideration is that increasingly, more
students seem to be beginning their post-secondary edu-
cational careers with pre-existing diagnoses [34]. There-
fore, the post-secondary environment is not necessarily
creating an increase in the prevalence of mental ill-
nesses, though it may be a contributing factor. Notably,
recent research has shown that post-secondary students
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do not appear to have worse mental health than the gen-
eral population, therefore challenging the notion of there
being a “mental health crisis” among the Canadian post-
secondary student population [35]. This is not to say
that post-secondary mental health in Canada does not
deserve attention, but suggests that mental health care
for emerging adults both within and outside of the post-
secondary institution must be bolstered.

Improved targeting and bolstering of upstream mental
health services, in particular, may alleviate the current
burden on downstream services (e.g., counselling, ther-
apy) observed on post-secondary campuses [36] as well
as in the general population [37, 38]. Upstream services
may include mental health promotion activities and/or
toolkits that assist students with bolstering and main-
taining resilience in the face threats to one’s mental
health. For example, “Surviving to Thriving,” a self-help
resiliency toolkit designed for post-secondary students
[39], may be a useful resource to distribute to incoming
undergraduate students. This toolkit invites students to
better understand changes in their mental health, and
lay out a plan of action for how to effectively respond to
common stressors within the post-secondary setting. Re-
silience has long been identified as an effective mediator
of the relationship between stress and mental health out-
comes, with individuals reporting higher levels of resili-
ency experiencing more positive mental health outcomes
when compared to their low resiliency counterparts [40].
Students should also be educated about adaptive coping
methods [41]. An oft-cited, maladaptive coping mechan-
ism used by students to manage mental health chal-
lenges is substance use. Mental health education
campaigns directed at students should emphasize health-
ier coping mechanisms, including developing strong so-
cial support networks and self-care regimens. In
addition to the bolstering of upstream mental health ser-
vices, improved connections between post-secondary in-
stitutions and community-based mental health care are
warranted to ensure continuity of care beyond the acad-
emy [42].

Previous research has investigated mental health help
seeking behaviours among the post-secondary student
population, identifying a number of barriers including
stigma [14, 43], lack of perceived need [44], and doubts
surrounding treatment effectiveness [44]. Few studies
have explored whether improvements have been ob-
served in students’ willingness to seek help. Our analysis
revealed the proportion of students seeking help signifi-
cantly increased across all sources (with the exception of
seeking help from members of the clergy) between 2013
and 2019, regardless of sex. A larger proportion of fe-
males than males reported seeking help from nearly all
sources, which is consistent with previous research [14,
44, 45]. Increases were also observed in the proportion
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of students who expressed an intention to seek help in
the future if necessary. This may provide support for a
reduction in mental illness-related stigma and increase
in overall mental health literacy among post-secondary
student populations having occurred since 2013, both
noted as important factors in the relationship between
mental health help seeking attitudes and behaviours
[46]. While a larger proportion of female students indi-
cated an intention to seek help in the future, an increase
in willingness was also observed among male students.
This is notable, given that previous research has revealed
a strong reluctance for help seeking among male stu-
dents as a result of perceived stigma [12, 14, 47, 48].
One area with respect to help seeking on post-secondary
campuses that has not been well explored to date is the
perceived accessibility of mental health services from the
student point of view. Actions have been taken within
the broader post-secondary community to increase the
availability and degree of services offered (i.e., the Oka-
nagan Charter and the National Standard for Student
Mental Health), we are not aware of any rigorous data
available (particularly at a national level) regarding stu-
dents’ perceptions of access to services and whether or
not this has improved over time. This may present an
interesting opportunity for future research regarding
help seeking among this population.

Limitations
The findings reported here are based on self-reported
data which is subject to social desirability bias, particu-
larly given the sensitivity of the topic. It is possible that
some participants may have distorted their responses in
order to abide by social convention or failed to report a
mental illness diagnoses as a result of perceived stigma.
Though the response rate for the NCHA II may seem
fairly low (19-20%), it remains in line with previous
survey-based research conducted among post-secondary
student populations. Of note, since the sampling method
and sample size used is left at the discretion of each par-
ticipating institution, it is difficult to draw conclusions
about student representativeness. It is possible that se-
lection bias may be impacting the observed results. For
example, students who elected to participate in the sur-
vey may be systematically different than those who did
not. However, the direction of this bias is difficult to dis-
cern. While it is possible that students experiencing
more severe stress might be more likely to complete a
survey on this topic, the opposite may just as easily be
true. For example, a student who is severely stressed as a
result of managing multiple priorities may not choose to
participate in a survey with no tangible benefit (no bene-
fits or incentives were provided for participation).

With respect to measurement, many of the questions
within the NCHA 1I are less than optimal. While a well-
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established and widely-used survey instrument, there is
limited information available regarding the validity of
the measures used on the NCHA II, and in particular,
those related to mental health [49]. Validity and reliabil-
ity analyses conducted on these measures to date include
only principal components factor analysis and reliability
analyses (Cronbach’s alpha), both of which provide mod-
est internal structure evidence for the mental health
measures used [50]. However, other types of validation
evidence have not been evaluated, including response
processes, relations to other variables (i.e., comparison
to established mental health measures), and test conse-
quences. In addition, while it is useful to capture stu-
dents’ overall feelings of stress through the use of a
global stress measure, the survey does not currently in-
clude a validated method of assessing specific sources of
student stress. As stress as a key predictor of the devel-
opment of mental health difficulties, and understanding
the sources of student stress is key to adequately target-
ing mental health promotion efforts, this is an important
gap to highlight. In addition to these challenges, several
of the survey questions asked participants to recall how
they felt over the past 12-month period. The length of
this timeframe may have resulted in some degree of re-
call bias, resulting in misclassification.

Finally, no sample weights were applied to the NCHA
IT data, making it difficult to evaluate the representative-
ness of results to the broader Canadian post-secondary
population. However, the age and sex breakdown of the
sample is similar to that of the wider Canadian post-
secondary population, according to Statistics Canada’s
Post-Secondary Information System for the 2016 aca-
demic year [51].

Conclusions

Our analysis indicated that the proportion of students
self-reporting mental health related challenges, including
stress, psychological distress, and diagnosed mental ill-
nesses increased between the 2013, 2016 and 2019 itera-
tions of the NCHA II conducted among Canadian post-
secondary students. However, it is important to note
that these results should be interpreted with caution.
While we observed an upward trend in the data analyzed
here, we cannot say whether this indicates an ongoing
trend moving forward. We would be more confident in
the results of a trend analysis conducted with more than
three time points, particularly given the cross-sectional
nature of the NCHA II data and its associated limita-
tions. Overall, improved targeting and bolstering of up-
stream mental health services at the post-secondary level
in addition to improved connections between post-
secondary institutions and community-based mental
health care are warranted.
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