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ABSTRACT
Objectives: The aim of this study is to assess prevalence of major depressive disorder (MDD), generalized
anxiety disorder (GAD), and posttraumatic stress disorder (PTSD) in students of Keyano College 18
months after a wildfire and to determine the predictors of likelyMDD, GAD, and PTSD in the respondents.

Methods: A quantitative cross-sectional survey was used to collect data through self-administered, paper-
based questionnaires to determine likely MDD, GAD, and PTSD using the PHQ 9, GAD-7, and the PTSD
Checklist for DSM 5, Part 3, respectively. Data were analyzed with SPSS version 20 (IBM Corp, Armonk,
NY) using univariate analysis with chi-square tests.

Results: Eighteenmonths after the wildfire, the 1-month prevalence rates for MDD, GAD, and PTSD among
the college students were 23.4%, 18.7%, and 11.0%, respectively. There were statistically significant
associations between multiple sociodemographic variables and the likelihood respondents presented
with MDD, GAD, and PTSD 18 months after the wildfire. There were also associations between the likely
MDD, GAD, and PTSD and abuse/dependence on alcohol and substances in respondents at 18 months.

Conclusion: Our study has established prevalence rates for MDD, GAD, and PTDS among college students
18months after the Fort McMurray wildfires. Further studies are needed to explore the impact of college-
based mental health interventions on the long-term mental health effects of the wildfires.
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Burning for over 15 months, the Fort McMurray
wildfire of 2016 burnt nearly 600 000 hectares
of land1 and destroyed 3244 buildings.2 This

disaster caused the evacuation of over 80 000 residents
and has been estimated to have a cost of CAD $9.9
billion, with that number expected to continue to
climb until around 2026.3 It has been named the most
expensive natural disaster in Canadian history, with
CAD $3.7 billion paid out by insurance providers.4

While there were no deaths directly associated with
the wildfire, 2 teenagers were killed in a car crash dur-
ing the evacuation.3

Exposure to a natural disaster in Canada is common,
with 12.4 million Canadians reporting having experi-
enced a disaster in their lifetime, 73% of whom
reported that their routine was significantly altered,
causing a disruption of work, school, and home life.5

Recovery from a traumatic natural disaster can take
decades for the survivors and their surrounding com-
munity to return to normal.6,7 While most of those
impacted were able to return to their routines within

2 weeks, it often takes more than a year for those
who experience a significant psychological impact to
recover fully.5 Natural disasters often are the cause of
destruction or property, physical injuries, or loss of life.
While wildfires are less common, the severity of these
disasters have increased in the past 200 years, and it has
been estimated that two-thirds of those exposed have
feared for their lives, with increased prevalence of
depression and posttraumatic stress disorder (PTSD)
in later screenings.8

However, the impact on mental health is often over-
looked in many studies.9 Natural disasters frequently
have lasting consequences on mental health, including
depression, anxiety, PTSD, and alcohol and substance
use disorders.10-12 PTSD and depression are the most
commonly assessed and treated mental health compli-
cations after a natural disaster.13 Early diagnosis and
treatment of mental health complications are key to
improving prognosis.14 College students are a subpopu-
lation on their own and subject to vulnerabilities
that may or may not be seen within the general
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population.15 However, while the number of studies of the
impact of natural disasters on mental health is growing, more
research is needed to determine the severity of long-term
consequences,16 the specific impact on college students, and
to enhance understanding of the impact of intervention.
Consequently, the aim of this study is to assess likely prevalence
of major depressive disorder (MDD), generalized anxiety
disorder (GAD), and PTSD in students of Keyano College
18 months after a wildfire and to determine the predictors
of likely MDD, GAD, and PTSD in the respondents.

METHODS
Study Setting
KeyanoCollege is the only tertiary institution in FortMcMurray,
the urban service area of the Regional Municipality of Wood
Buffalo in Northern Alberta. With a student population of
over 1500 as of November 2017, the college offered degree
programs in nursing, education, social sciences, as well as engi-
neering programs related to the oil and gas industry. On May 3,
2016, a mandatory evacuation order was issued for Regional
Municipality of Wood Buffalo due to raging wildfire that threat-
ened lives and property. Overall, about 2400 homes in Fort
McMurray were destroyed and over 90 000 residents of the
region, including Keyano college students and staff, were evacu-
ated. The evacuation order was lifted with residents returning to
the municipality in phases from June 1, 2017.

Study Design and Institutional Review Board Approval
Quantitative data collected through self-administered paper-
based questionnaires were used in this cross-sectional survey
study design. Total sampling methods were adopted to collect
data from all students enrolled in Keyano College in
November 2017. Written consent was obtained from all study
participants after they had been provided with information
leaflets and opportunities to ask questions about the study.
The study received institutional review approval from the
University of Alberta Review and Ethics Board (Pro00066054).

Data Collection and Analysis
Respondents’ demographic and clinical, as well as wildfire
exposure and support-related information was collected with
a data collection form designed for the purpose. The PHQ
9, GAD-7, and the PTSD Checklist for DSM 5 were used
to assess the presence or absence of likely MDD, GAD, and
PTSD, respectively, in respondents. The PHQ 9 scoring was
done using the standard recommendation with a threshold
for likely depression being met if 5 of the 9 items were checked
at least “more than half the days” and either item A or B were
checked at least “more than half the days.”17 A score of 10 or
more on GAD-7 was used to assess GAD symptomatology.18

The PTSD Checklist for DSM 5 (PCL 5) Part 319 was used
to assess likely PTSD in respondents. Patients with a PCL-5
score of 33 or more were deemed to have a likely PTSD.

We used the Drug Use Disorder Identification Test20 to assess
for the presence of drug-related problems and the Alcohol
UseDisorder IdentificationTest21 to assess the presence of prob-
lem drinking among the respondents. Data were collected
throughout November 2017 from students of Keyano
College. In an effort to achieve total sampling, data
collection points were set up in 2 common areas of the college,
namely the canteen and the main students lounge. In addition,
information leaflets and survey forms were distributed to
students in lecture rooms by a staff member and a student
representative who worked in collaboration with the research
assistant. In this way, all students were offered the opportunity
to participate in the survey. Students collecting the survey forms
from a staff member or student representative were directed
to submit completed forms to a drop box located at the data
collection points. The survey forms took 20–30minutes to com-
plete, and no incentives were offered to students for completing
and returning the survey forms.

We analyzed data using SPSS Version 20 (IBMCorp, Armonk,
NY). We presented absolute numbers and percentages accord-
ing to gender for all of the demographic and clinical variables.
We used univariate analyses with chi-square tests to ascertain
the relationship between each of the predictors and the
likelihood that respondents had MDD, GAD, and PTSD.
Statistically significant relationships were established where
P ≤ 0.05 (2-tailed exact significance).

RESULTS
Of 1587 students enrolled in Keyano College during the
month of November 2017, 329 students consented and com-
pleted the paper surveys, giving a response rate of 20.73%.
There were 94 (28.6%) male respondents and 235 (71.4%)
female respondents. Table 1 shows the gender distribution
of the sociodemographic and background, as well as current
clinical characteristics of the respondents, including the preva-
lence rates for probable addiction and mental health presenta-
tion in respondents 18 months after the wildfires.

Table 1 shows that only 11.0%, 14.6%, and 0.0% of respon-
dents self-reported they had histories of a depressive disorder,
an anxiety disorder, and PTSD, respectively, prior to the
onset of the wildfires. It also shows that 18 months after
the wildfire, the 1-month prevalence rate for MDD, GAD,
and PTSD among the college students were 23.4%, 18.7%,
and 11.0%, respectively. A higher proportion of female
students than male students had a likely MDD, GAD, and
PTSD with the 1-month prevalence rate of likely PTSD at
18 months in female students being almost twice the rate
among male students. Furthermore, Table 1 suggests that
15.5%, 13.5%, and 4.4% of respondents presented with high
risk drinking, problematic drug use, and moderate to high
nicotine dependence, respectively. The results in Table 1
suggest that while a higher proportion of male respondents
had high risk drinking and moderate to high nicotine
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dependence, a higher proportion of female respondents pre-
sented with problematic drug use.

Table 2 shows the association between the sociodemographic
and clinical antecedents and the likely mental health effects
suffered by respondents 18 months after the Fort McMurray
wildfires.

According to Table 2, there were statistically significant asso-
ciations between age, adverse childhood experience (ACE)

score, history of depressive disorder, history of anxiety disorders
and being on antidepressants before the wildfires, and the like-
lihood of having an MDD 18 months after the wildfires.
Respondents who were age 25 years or younger, those with
anACE score of 1 or more, had a history of depressive disorder,
anxiety disorder, or were on an antidepressant before the wild-
fire were more likely to present with MDD compared with the
following, respectively: those whowere ages 26 years and older,
had a zero ACE score, had no history of a depressive disorder,
anxiety disorder, or being on antidepressants before the wild

TABLE 1
Gender Distribution of Sociodemographic and Clinical Characteristics of Respondents

Variables Male Female Overall
Age (years)
≤ 25
26–40
> 40

49 (52.1%)
26 (27.7%)
19 (20.2%)

125 (53.2%)
85 (36.2%)
25 (10.6%)

174 (52.9%)
111 (33.7%)
44 (13.4%)

Relationship status
Single/separated/divorced/widowed
Married/cohabiting/partnered

53 (57.6%)
39 (42.4%)

113 (56.3%)
100 (43.3%)

184 (57.0%)
139 (43.0%)

Respondents’ score on the ACE questionnaire
0
1–3
4 or more

39 (59.1%)
22 (33.3%)
5 (7.6%)

75 (40.3%)
79 (42.5%)
32 (17.2%)

114 (45.2%)
101 (40.1%)
37 (14.7%)

Area of residence relative to destroyed properties
0–1.0 properties destroyed per square kilometer
1.1–50.0 properties destroyed per square kilometer
50.1–300.0 properties destroyed per square kilometer

30 (32.3%)
47 (50.5%)
16 (17.2%)

52 (22.5%)
155 (67.1%)
24 (10.1%)

82 (25.3%)
202 (62.3%)
40 (12.3%)

Respondents witnessed burning of homes by the wildfires. 69 (75.0%) 182 (77.4%) 251 (76.8%)
Respondents were fearful for their lives or the lives of friends/
family.

62 (68.1%) 215 (91.9%) 277 (85.2%)

Home was completely destroyed by the wildfire. 15 (17.0%) 16 (6.8%) 31 (9.6%)
Respondents had a history of Depressive Disorder before the
wildfire.

6 (6.9%) 29 (12.5%) 35 (11.0%)

Respondents had a history of Anxiety Disorder before the
wildfire.

7 (8.0%) 40 (17.2%) 47 (14.6%)

Respondents had a history of PTSD before the wildfire. 0 (0.0%) 0 (0.0%) 0 (0.0%)
Respondents were on antidepressants before the wildfire. 0 (0.0%) 21 (9.1%) 21 (6.5%)
Received sufficient support from family and friends
High level support
Limited or no support

80 (87.0%)
12 (13.0%)

215 (92.3%)
12 (13.0%)

295 (90.8%)
30 (9.2%)

Received sufficient support from the Red Cross
High level support
Limited or no support

72 (80.0%)
18 (20.0%)

196 (84.6%)
36 (15.5%)

268 (82.3%)
54 (16.8%)

Received sufficient support from the Government of Alberta
High level support
Limited or no support

73 (79.3%)
19 (20.7%)

174 (64.0%)
55 (24.0%)

247 (76.9%)
74 (23.1%)

Received counseling after the wildfire 8 (8.8%) 35 (15.1%) 43 (13.3%)
Alcohol Use Identification Test Scores
≤ 7 (low-risk drinking or abstinence)
≥ 8 (High-risk, harmful, or hazardous drinking or alcohol
dependence)

54 (76.1%)
17 (23.9%)

165 (87.8%)
23 (12.2%)

219 (84.6%)
40 (15.5%)

Drug Use Identification Test
≤ 5 for men and ≤ 1 for women (no drug-related problems)
≥ 6 for men and ≥ 2 for women (drug-related problems)

67 (94.4%)
4 (5.6%)

151 (83.0%)
31 (17.6%)

218 (86.2%)
35 (13.8%)

Respondents had a likely GAD based on GAD 7 scale. 11 (12.8%) 46 (21.0%) 57 (18.7%)
Respondents had a likely MDD based on PHQ 9 scale. 19 (21.1%) 56 (24.9%) 75 (23.4%)
Respondents had a likely PTSD based on the PTSD Checklist
for DSM 5 Part 3.

5 (6.8%) 25 (12.6%) 30 (11.0%)

Mental Health Effects of a Wildfire

Disaster Medicine and Public Health Preparedness 709

https://doi.org/10.1017/dmp.2020.87 Published online by Cambridge University Press

https://doi.org/10.1017/dmp.2020.87


TABLE 2
Chi-Square/Fisher’s Exactþ Test of Association Between Demographic and Clinical Antecedents and the Likelihood That the Students had MDD, GAD, and PTSD

Variables Major Depressive Disorder Generalized Anxiety Disorder Posttraumatic Stress Disorder
MDD Likely P-value Effect Size

(Phi/Cramer’s V*)
GAD Likely P-value Effect Size

(Phi/Cramer’s V*)
PTSD Likely P-value Effect Size

(Phi/Cramer’s V*)
Sex
Male
Female

19 (21.1%)
56 (24.9%)

0.56 0.04 11 (12.8%)
46 (21.0%)

0.10 0.10 5 (6.8%)
25 (12.6%)

0.20 0.08

Age (years)
≤ 25
≥ 26

43 (36.1%)
13 (12.3%)

0.00 0.28 33 (28.2%)
13 (12.7%)

0.01 0.19 20 (19.4%)
5 (5.3%)

0.00 0.21

Relationship status
Single/separated/divorced/widowed
Married/cohabiting/partnered

48 (27.7%)
27 (19.7%)

0.11 0.10 34 (20.6%)
23 (16.9%)

0.46 0.05 15 (10.3%)
14 (11.3%)

0.84 0.02

Respondents’ score on the ACE
questionnaire

0
1–3
4 or more

12 (10.6%)
27 (26.7%)
12 (32.4%)

0.00 0.2 2* 10 (8.8%)
24 (23.8%)
10 (27.0%)

0.00 0.21* 4 (3.7%)
12 (12.1%)
8 (22.9%)

0.00 0.22*

Area of residence relative to
destroyed properties

0–1.0 properties per km2

1.1–50.0 properties per km2

50.1–300.0 properties per km2

22 (28.2%)
43 (22.4%)
10 (25%)

0.60 0.06* 9 (12.5%)
36 (19.1%)
10 (25.0%)

0.23 0.10* 4 (6.9%)
15 (8.6%)
11 (30.6%)

0.00 0.24*

Respondents witnessed burning of
homes by the wildfires.

No
Yes

18 (24.3%)
57 (23.8%)

0.88 0.01 16 (21.9%)
41 (17.8%)

0.49 0.05 6 (10.5%)
24 (11.3%)

1.0 0.01

Respondents were fearful for their
lives or the lives of friends/family.

No
Yes

14 (29.2%)
61 (23.1%)

0.36 0.05 6 (13.6%)
51 (19.8%)

0.41 0.06 2 (6.9%)
28 (11.9%)

0.55 0.06

Home was completely destroyed by
the wildfire.

No
Yes

68 (24.5%)
5 (16.1%)

0.37 0.06 50 (18.6%)
5 (16.7%)

1.0 0.02 24 (10.1%)
6 (20.0%)

0.12 0.10

Respondents had a history of
depressive disorder before the
wildfire.

No
Yes

54 (19.7%)
19 (55.9%)

0.00 0.27 40 (15.0%)
15 (46.9%)

0.00 0.25 16 (6.8%)
12 (40.0%)

0.00 0.34

Respondents had a history of anxiety
disorder before the wildfire.

No
Yes

54 (20.7%)
19 (40.4%)

0.01 0.17 35 (13.9%)
20 (43.5%)

0.00 0.28 18 (8.1%)
10 (22.7%)

0.01 0.18
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TABLE 2
Chi-quare/Fisher’s Exact

þ Test of Association Between Demographic and Clinical Antecedents and the Likelihood That the Students had MDD,
GAD, and PTSD (Continued)

Variables Major Depressive Disorder Generalized Anxiety Disorder Posttraumatic Stress Disorder
MDD Likely P-value Effect Size

(Phi/Cramer’s V*)
GAD Likely P-value Effect Size

(Phi/Cramer’s V*)
PTSD Likely P-value Effect Size

(Phi/Cramer’s V*)
Respondents were on
antidepressants before the wildfire.

No
Yes

62 (21.3%)
11 (52.4%)

0.00 0.18 49 (17.4%)
8 (38.1%)

0.04 0.13 24 (9.6%)
6 (33.3%)

0.01 0.19

Received sufficient support from
family and friends

High level support
Limited or no support

69 (24.3%)
6 (24.1%)

0.74 0.02 51 (18.5%)
6 (10.5%)

0.61 0.03 23 (9.4%)
7 (29.2%)

0.00 0.18

Received sufficient support from the
Red Cross

High level support
Limited or no support

57 (22.1%)
15 (28.8%)

0.29 0.06 40 (16.1%)
14 (27.1%)

0.07 0.11 20 (8.9%)
10 (23.8%)

0.01 0.17

Received sufficient support from the
Government of Alberta

High level support
Limited or no support

57 (24.1%)
18 (25.0%)

0.87 0.01 40 (17.4%)
17 (24.6%)

0.22 0.08 16 (7.8%)
14 (22.6%)

0.00 0.20

Received counseling after the
wildfire

No
Yes

60 (22.3%)
15 (34.9%)

0.08 0.10 48 (18.3%)
9 (23.1%)

0.51 0.04 26 (10.8%)
4 (12.9%)

0.76þ 0.02

þFisher’s exact test was used when the number of counts in any cell was less than 5.
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fire. The magnitude of the effect size in each of these associa-
tions was small to medium. The corresponding odds ratios for
age, history of depressive disorder, history of anxiety disorders,
and being on antidepressants before the wildfire were, respec-
tively: 0.25 with 95% CI (0.12–0.49), 5.16 with 95% CI
(2.46–10.81), 2.60 with 95% CI (1.35–5.01), and 4.06 with
95% CI (1.65–10.01).

Table 2 also shows a statistically significant association
between age, ACE score, history of depressive disorder, history
of anxiety disorders and being on antidepressants before the
wildfires, and the likelihood of having a GAD 18 months after
the wildfire. Respondents who were age 25 years or younger,
those with an ACE score of 1 or more, had a history of depres-
sive disorder, anxiety disorder or were on an antidepressant
before the wildfire were more likely to present with GAD com-
pared with the following, respectively: those who were 26 years
and older, had a zero ACE score, had no history of a depressive
disorder, anxiety disorder, or being on antidepressants before
the wild fire. The magnitude of the effect size in each of these
associations was also small tomedium. The corresponding odds
ratios for age, history of depressive disorder, history of anxiety
disorders, and being on antidepressants before the wildfire
were, respectively: 0.37 with 95% CI (0.18–0.75), 4.99 with
95% CI (2.31–10.78), 4.77 with 95% CI (2.41–9.45), and
2.91 with 95% CI (1.15–7.41).

Finally, Table 2 suggests that there is a significant association
between 9 of the sociodemographic variables and the likeli-
hood respondents presented with PTSD 18 months after the
wildfire. Respondents who were age 25 years or younger,
those with an ACE score of 1 or more, had a history of depres-
sive disorder, anxiety disorder, or were on an antidepressant
before the wildfire were more likely to present with PTSD
compared with the following, respectively: those who were
ages 26 years and older, had a zero ACE score, had no history
of a depressive disorder, anxiety disorder, or being on anti-
depressants before the wildfire. The magnitude of the effect
size in each of these associations was either small to medium
or medium to high. The corresponding odds ratios for age,
history of depressive disorder, history of anxiety disorders,
and being on antidepressants before the wildfire were, respec-
tively: 0.23 with 95% CI (0.08–0.64), 9.21 with 95% CI
(3.78–22.41), 3.35 with 95% CI (1.43–7.87), and 4.73 with
95% CI (1.63–13.74).

Similarly, respondents who lived in areas of Fort McMurray
with 50.1–300.0 properties destroyed per square kilometer
and those who perceived that they received low levels of
support from family and friends, the Red Cross, and the
Government of Alberta were significantly more likely to
present with symptoms of PTSD compared with the following,
respectively: respondents who lived in areas of Fort McMurray
with 0–1.0 properties destroyed per square kilometer and those
who perceived that they received high levels of support from
family and friends, the Red Cross, and the Government of

Alberta. The magnitude of the effect size in each of these asso-
ciations was also either small to medium or medium to high.
The corresponding odds ratios for the perceived level of sup-
port received from family/friends, the Red Cross, and the
Government of Alberta were, respectively: 3.97 with 95%
CI (1.49–10.58), 3.20 with 95% CI (1.38–7.46), and 3.43
with 95% CI (1.56–7.51).

Table 3 shows the association between the likely MDD, GAD,
and PTSD and abuse/dependence on alcohol, nicotine, and
substances in respondents 18 months after the Fort McMurray
wildfire.

Table 3 suggests that there was a significant association
between likely MDD and problem drug use but not high-risk
drinking. A higher proportion of respondents with drug-
related problems had likely MDD compared with those with-
out drug-related problems. The corresponding odds ratio was
2.77 with 95% CI (1.27–6.00).

Furthermore, the results in Table 3 suggest that there were sig-
nificant associations between likely GAD and high-risk drink-
ing, as well as problematic drug use. A higher proportion of
respondents with high-risk drinking and drug-related problems
had likely GAD compared with those with low-risk drinking
and without drug-related problems, respectively. The corre-
sponding odds ratios for high-risk drinking and problematic
drug use were, respectively: 3.49 with 95% CI (1.66–7.32)
and 3.04 with 95% CI (1.34–6.72).

Finally, Table 3 indicates that there was a significant relation-
ship between likely PTSD and high-risk drinking but not prob-
lematic drug use. A higher proportion of respondents with
high-risk drinking had likely PTSD compared with respon-
dents with low-risk drinking. The corresponding odds ratio
was 2.88 with 95% CI (1.20–6.91).

DISCUSSION
This study is the continued research of the impact of the 2016
Fort McMurray wildfire on the mental health consequences 18
months after the fire. Our study has revealed that the Keyano
College students studied had increased rates of MDD, anxiety
disorders, and PTSD, as well as comorbid alcohol and sub-
stance abuse.

Major Depressive Disorder
Our study revealed that the prevalence rate of MDD of 23.4%
post-wildfire was much higher than the self-reported preva-
lence rate for history of depressive disorder pre-wildfire, which
was only 11%. The rates of MDD were 36.1% and 12.3% for
those ages 25 and younger and for those ages 26 and older
(P= 0.00), respectively. This is significantly higher than the
prevalence in the general Alberta population of 9.6% for those
ages 18–34, and 9.9% for those ages 35–49.22 Reported meta-
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analysis of the relevance of MDD post-natural disaster ranges
from 5.8% to 54%; however, this study did not include wild-
fire disasters in the study.23 Other studies pertaining specifi-
cally to wildfire disasters reported rates of depression ranging
from 6.3% to 12.9% for low affected to highly affected com-
munities, respectively,24 to 33% in the following 3 to 4 years
after the Victoria Black Saturday bushfire.24,25 Depression
rates among college students revealed the rate of depression
between 7% and 9%,26 whereas a systematic review reports
numbers as high as 30.6%27; however, neither study included
exposure to a traumatic natural disaster, which has limited
current research.

Study respondents ages 25 and younger and those scoring 1 or
more on the ACE questionnaire were at a higher risk forMDD,
totaling 36.1% (P= 0.00) and 59.1% (P= 0.00), respectively.
A higher risk for MDD was found in study respondents with a
history of depressive disorder, anxiety disorder, and antidepres-
sant use, with rates of 55.9% (P= 0.00), 40.4% (P= 0.01), and
52.4% (P= 0.00), respectively. While fearing for one’s life is a
significant risk factor for MDD following a traumatic natural
disaster,24 our study did not find a significant correlation.
Also, we did not look into the effect of personal injury, as it
has been shown to have limited impact on the risk for develop-
ment of MDD and PTSD.28 Our study showed no correlation
at 18 months between depressive symptoms and receiving
counseling after the wildfire.

Anxiety Disorders
Our study revealed a 1-month prevalence rate for GAD of
18.7% after the fire. The prevalence rates of GAD were
28.2% and 12.7% for those ages 25 and younger and those ages
26 and older (P= 0.01), respectively. This is significantly
higher than the general Canadian population, which shows
a lifetime prevalence of GAD of 5%.14 In college students,
Pedrelli et al.26 showed a prevalence of anxiety of 11.9%,
whereas other studies showed 17%.29 These rates represent
all anxiety disorders and not GAD, specifically, which means
the rates of GAD alone could be much lower than reported.
Unfortunately, these numbers are on the rise according to
recent literature,26,29,30 are highly detrimental to academic per-
formance,31 and do not include exposure to a natural disaster.
Limited research is available on the impact of a traumatic natu-
ral disaster on college students.

Consistent with Karatekin,32 students scoring 1 or more on the
ACE questionnaire had a likely diagnosis of GAD of 50.8%
(P= 0.00). A pre-wildfire history of a depressive disorder,
anxiety disorder, and use of antidepressants was associated with
an increased prevalence of likely GAD, with rates of 46.9%
(P= 0.00), 43.5% (P= 0.00), and 38.1% (P= 0.04), respec-
tively. Dai et al.33 found that a significant number of flood sur-
vivors 17 years after the disaster had comorbid anxiety disorder
and GAD.TA
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Posttraumatic Stress Disorder
PTSD had the highest increase in prevalence in our study, ris-
ing from 0.0% prior to the wildfire, to 11.0% after the wildfire
(12.6% in females and 6.8% in males). These prevalence rates
are consistent with literature, which shows a significant
increase in PTSD after a natural disaster.34-36 Study respon-
dents ages 25 years and less had a rate of likely PTSD of
19.4%, compared with those ages 26 years and older, with a
rate of 5.3% (P = 0.00). Due to the limited research currently
available, it is difficult to determine the rate of PTSD in the
general population who are neither military personnel nor first
responders; the study by Van Ameringen et al. showed a life-
time prevalence in Canada of 9.2%.37 However, respondents
in this particular study reported traumatic experiences, such as
unexpected death of a loved one, witnessing severe injury or
death, or sexual assault, and did not include rates of exposure
to traumatic natural disaster.37 A meta-analysis compiled by
Bromet et al. showed a prevalence of 20%–40% following
natural or man-made disasters, compared with rates of 3%–5%
in the general populations studied by World Mental Health
surveys.38 Post-disaster PTSD was significantly related to
forced displacement from home and pre-existing exposures
to trauma and mental health disorders.38-40 In the general col-
lege student population, 6%–17% of students met criteria for
PTSD from various causes41; however, limited research has
been completed to determine rates of PTSD after exposure
to a natural disaster, which elucidates the need for further
study into this area.

In our study, a higher prevalence of PTSD was found in
female students, consistent with previous literature.41-43

Study respondents who scored 1 or more on the ACE ques-
tionnaire were more likely to be diagnosed with PTSD, with
a rate of 35% (P = 0.00). Significantly, likely PTSDwas asso-
ciated with students who lived in areas where the area of res-
idence relative to destroyed properties was 50.1–300.0
properties per km2 (P = 0.00), which is consistent with liter-
ature stating more significant mental health impact in areas
that were more heavily affected.24,44 We found that the risk
of PTSD was increased in our study respondents with a his-
tory of depressive disorder, anxiety disorder, and antidepres-
sant use, with rates of 40.0% (P = 0.00), 22.7% (P = 0.01),
and 33.3% (P = 0.01), respectively.

Of note, perceived lack of support received from family and
friends, the Red Cross, and the Government of Alberta was
significantly associated with likely PTSD, but not with likely
MDD or GAD. Limited or no support from family and friends
was found in 29.2% of study respondents with likely PTSD
(P= 0.00). Limited or no support received from larger agen-
cies, such as the Red Cross and the Government of Alberta,
was associated with the likely diagnosis of PTSD of 23.8%
(P= 0.01) and 22.6% (P= 0.00), respectively. There is mixed
literature regarding the potential harm or benefit of early coun-
seling or debriefing post natural disaster.45,46 Interestingly,
there was no correlation found within our study regarding

the likelihood of PTSD and having received counseling in
the months after the fire.

The likely recovery time frame for PTSD is approximately
3 years, according to recent meta-analysis,47 with remission
estimated at 60% for those affected. However, a prolonged pro-
gression of illness with PTSD is observed in those who take
longer than a few years to achieve remission.48,49 The rebuild-
ing of communities that have been decimated by natural dis-
aster is challenging and is even more challenging with the
comorbidity of mental health challenges, which may be aggra-
vated by the lack of access to health care services.48 Alberta
Health Services pledged CAD $18.65 million for assistance
in psychosocial recovery for the first year after the fire2; how-
ever, long-term assistance will be required. With college stu-
dents already showing climbing rates of MDD and anxiety
disorders,26,29,30 it is possible that this population will struggle
to cope with a natural disaster longer than the general
population.

Problematic Alcohol and Drug Use
In general, there is a peak of substance use in young adulthood,
which gradually declines over time.26 Reports have shown that
20% of college students meet criteria for alcohol use disorder,
with 12.5 showing dependence and 7.8 showing alcohol
abuse,26 although this study did not include exposure to a natu-
ral disaster. Research has shown a well-documented associa-
tion between mental health complications associated with
trauma, and alcohol and drug abuse.50-52 Alcohol abuse and
substance abuse are the most common comorbidities associ-
ated with likely PTSD in men, and is the third most common
in women, following depression and anxiety disorders.49,53,54

Our study reveals that the problematic alcohol use rate was
15.5%, which is lower in comparison to the findings of
Pedrelli et al.26 Of the 15.5% affected in our study, 23.9% were
male, and 12.2% were female. Problematic alcohol use was
highly correlated with GAD, with a rate of 37.5%
(P= 0.00), and PTSD, with a rate of 23.1% (P= 0.03).

Substance abuse within the college community is 5%, with
many students not only abusing illicit drugs, but also abusing
prescription drugs,26 although this study was not completed
following exposure to a natural disaster. Our study shows that
the rate of problematic drug use among college students after
exposure to the fire was 13.8%, with 5.6% and 17.6% of males
and females affected, respectively. Problematic drug use was
highly correlated with a likely diagnosis of MDD, with a rate
of 42.9% (P= 0.01), and GAD, with a rate of 40% (P= 0.01).

However, our study did not have baseline data regarding alco-
hol use disorder and problematic drug use prior to exposure to
the wildfire. Therefore, we are unable to conclusively deter-
mine whether the rates described previously are directly related
to the natural disaster or were related to a previously existing
condition.55 Also, different drug abuse types were not taken
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into account, and data may not be accurate, as many students
misusing prescription drugs do not believe their drug use is
problematic.26

Relevance of Support
Support during a natural disaster has been shown to have a pro-
tective effect against serious mental health complications.44,56

Most common forms of social support during a disaster have
often been average citizens, including family, friends, and
neighbors, with government and large organization-provided
services less utilized.5 Interestingly, in our study, the perceived
support received from community members, such as family
and friends, the Government of Alberta, and the Red Cross,
had no impact for or against the development of MDD or
GAD. However, consistent with Dai et al.,57 PTSD was asso-
ciated with perceived lack of support from the community
(29.2%, P= 0.00), Government of Alberta (23.8%, P= 0.01),
and the Red Cross (22.6%, P= 0.00).

Interestingly, also found to be protective against the potential
long-term mental health consequences was a history of expo-
sure to hardship in the formative years.58-60 Studies emerging
show that healthy development following the experience of a
natural disaster as a child enables the ability to rebound faster
from disaster in the future.58-60 While it does not preclude the
potential of mental health complications, individuals who
were found to be resilient had shorter periods of difficulty cop-
ing before adapting and returning to predisaster functioning
ability.43,58,59,61

Limitations
First, although we adopted the total sampling methods, we
only achieved a response rate of 20.73%, which means there
was a margin of error of þ/- 4.8% in our prevalence rate
estimates. Second, the sample of respondents was not fully rep-
resentative of the student population (eg, over 71% of our
respondents were female even though they comprised < 44%
of the student population in the data collection month).
Third, likely MDD, GAD, and PTSD were identified via
screening measured self-reports as opposed to formal diagnostic
interviews. Notwithstanding these limitations, our study being
1 of the few studies to examine the long-term mental health
effects of college students in the costliest natural disaster in
Canadian history adds to the literature by documenting poten-
tial predictive factors for MDD, GAD, and PTSD symptoma-
tology in college students after a wildfire. Knowledge of these
factors would be helpful for policy-makers when formulating
social and clinical programs to mitigate the mental health
effects of natural disasters in college students.

CONCLUSIONS
Minimal research is currently available on the impact of a
natural disaster on college students, especially in regard to
wildfire disasters. This suggests that further study is needed

to determine the association between rates of MDD, anxiety
disorder, and PTSD and exposure to a natural disaster, versus
rates currently seen in the college student population, which
are already climbing irrespective of exposure to a traumatic
natural disaster. Further study could determine the impact of
these mental health consequences and enhance an under-
standing of how best to provide assistance for this specific
population.

Our study did not look into the impact of a traumatic natural
disaster and domestic violence. Studies have shown a marked
increase in the prevalence of domestic violence following
exposure to natural disaster, which is not commonly studied
at this time.11,62,63 In Canada, 26% of all violent crime victims
are victims of members of their family; however, these numbers
are potentially lower than reality, as many victims choose not
to file a complaint.64

Further study is indicated in the college student population in
response to traumatic natural disasters, as limited studies are
available within this specific population. The availability of
mental health support is a key factor to the recovery.10

Continued assessment of the students attending Keyano
College and provision of low cost, high impact interventions,
such as daily supportive text messaging,65-67 will enhance the
available literature and can help guide policy-makers to
develop tailored strategies to assist this population in the
future.
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