
Citation: Heanoy, E.Z.; Svob, C.;

Brown, N.R. Assessing the

Long-Term Transitional Impact and

Mental Health Consequences of the

Southern Alberta Flood of 2013.

Sustainability 2023, 15, 12849.

https://doi.org/10.3390/

su151712849

Academic Editor: Fanli Jia

Received: 30 June 2023

Revised: 17 August 2023

Accepted: 19 August 2023

Published: 25 August 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Assessing the Long-Term Transitional Impact and Mental
Health Consequences of the Southern Alberta Flood of 2013
Eamin Z. Heanoy 1,* , Connie Svob 2 and Norman R. Brown 1

1 Department of Psychology, University of Alberta, Edmonton, AB T6G 2E9, Canada; nrbrown@ualberta.ca
2 Department of Psychiatry, Columbia University, New York, NY 10032, USA; connie.svob@nyspi.columbia.edu
* Correspondence: heanoy@ualberta.ca

Abstract: Natural disasters pose an increasing threat to individuals and their well-being. Although
much is known about the short-term effects of a disaster, there has been much less work on how
disasters affect individuals over long periods. Additionally, disaster research has traditionally focused
either on the mental outcome or economic impacts, limiting the understanding of the link between
disaster-induced changes (i.e., transition) and mental health. Thus, this exploratory study aimed to
measure the long-term transitional impacts of the Southern Alberta flood of 2013 and the relationship
between this disaster-specific transition and well-being. In this follow-up, conducted six years after
the flood, 65 participants were re-assessed on the 12-item Transitional Impact Scale (TIS-12) and their
ratings were compared across two-time points (2013 vs. 2019). Additionally, the 21-item DASS
and the 8-item PCL-5 were introduced in the follow-up to assess these participants’ mental health
states. Paired T-tests of the material and psychological subscale of the TIS demonstrated significantly
lower ratings in 2019 than in 2013. After six years, PTSD had a high correlation with the material
and psychological subscale of the TIS and DASS. However, depression and anxiety were reliably
related to psychological TIS only. Overall, the findings suggest that individuals’ well-being is largely
determined by the level of disaster-related material and psychological life changes experienced over
time. These findings might be useful to take note of the short-term and long-term impact of disaster-
specific transitions while assisting professionals and policymakers in formulating interventions to
preserve people’s well-being during the disaster and promote resilience following it.

Keywords: transition; disaster; depression; anxiety; PTSD; mental health

1. Introduction

Natural disasters are large-scale events that are often unexpected and unpredictable,
resulting in a sense of collective distress, social disruption, and impact on economic con-
ditions [1–4]. Moreover, there is converging evidence that major disasters contribute to
developing mental health issues [5,6]. Nowadays, floods are the most frequent type of ma-
jor natural disaster, and it tends to have a large socio-economic and well-being impact [7–9].
Furthermore, flood stands out from other types of disaster because post-flood recovery
periods are often lengthy, and sometimes associated with major distress as people engage
in rebuilding their lives [7].

In June 2013, a period of rapid snowmelt combined with torrential rain caused several
rivers in the Southern Alberta region to overflow their banks, resulting in widespread flood-
ing. This flood led to the evacuation of approximately 120,000 residents over 3 days [10–12].
As a result, businesses closed for over a week, and school and utility services were severely
disrupted [9] The damage from the flood was estimated at billions of dollars’ worth, making
it one of the most expensive natural disasters in Canadian history [13].

To capture how this disaster affected people’s lives during its initial stage, we con-
ducted an online survey in September 2013, 12 weeks after the flood. At that time, data were
collected from some 200 flood survivors. Prior literature demonstrated that people affected
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by disasters sometimes experience high levels of distress, poor well-being, and other major
psycho-social issues and that these problems can persist for many years [7,14–17]. As the
2013 Southern Alberta flood appeared to have long-term consequences for some [9,11,12],
we conducted a follow-up study, six years after the flood, in October 2019. This second
sample included several individuals who participated in the first survey, as well as others
who had experienced the flood but had not taken part in the first survey. Thus, this study
had reports of both longitudinal and cross-sectional data.

The current project takes the Transition Theory [18,19] as its starting point and assumes
that the 2013 Southern Alberta flood had a transitional impact on the lives of at least some of
the flood-affected individuals. In this view, a transition is an event or a series of events that
result in fundamental and enduring changes in the “fabric of daily life”—what people do,
where they do it, and with whom, the people who go through it. In other words, significant
transitions bring a sudden halt to the normal routine life and guide to a different one [19]. In
addition to having an effect on people’s material condition, important transitions can also
impact their thoughts, attitude, self-image, and well-being [20–26]. Hence, it is important to
document the changes brought by the disaster-specific transition from its onset and follow
as it progressed.

In the last few years, the Transitional Impact Scale (TIS-12) [27,28] has been used to
measure the effect of different transitional events, both personal and collective, on the
lives of people who went through them [29–31]. The TIS is comprised of 12 items that
separately measure the material, and psychological effects of a specific transition. For each
item, such as “This event has changed the activities I engage in”, the respondents rated
their agreement on a 5-point Likert scale. Theoretically, if a potential event of transition
scores higher than 3.0 (neutral), it can be deduced that the event has produced a moderate
level of change in an individual’s life, at least.

In addition to being potentially life-changing [32–35], transitional events are sometimes
traumatic, especially, when they induce fear and hopelessness [36]. This is particularly
true of disaster-induced transitions, which are known to give rise to mental issues such as
post-traumatic stress disorder (PTSD), depression, anxiety, and stress [3,7,9,37]. According
to DSM-V, the diagnosis of PTSD is predicated on experiencing trauma, that is, directly or
indirectly affected by disaster in the form of life-threatening or severe injury to self or loved
ones [1–3,38,39].

Therefore, based on this prior research, we expected that the 2013 Southern Alberta
flood would affect some people more than others. Specifically, people who experienced
drastic alterations in their routine lives and material circumstances should have experienced
greater flood-related impact than those who have not, and this should be reflected in higher
TIS scoring. Moreover, as discussed earlier, life changes brought by an external event are
stressful and are associated with the well-being of the individuals going through them.
Hence, it was reasonable to expect that major life changes (e.g., job-loss, displaced-house)
experienced because of the flood should be distressing and should have a negative well-
being impact, for example, depression and anxiety. However, this critical link between
disaster-related changes or transition and well-being has been largely under-examined.

Another shortcoming in this area of research concerns its focus on the short-term
impact of disaster [1,2,40]. This is a limitation as the effect of a disaster might be ex-
perienced over longer periods of time. This is because, following the disaster, affected
people start rebuilding their lives, and their social, financial, and personal networks are
re-established [41,42]. As mentioned earlier, these post-disaster changes can be distressing.
Therefore, it is important to longitudinally assess the disaster to get a better understanding
of its transitional properties, and how this impact of disaster-induced transition relates to
the affected individuals’ well-being.

Given these facts, we were interested in assessing the transitional impact of the
flood, the mental health consequences of the flood, and determining whether we would
find a relationship between the two. Based on other transition research [30,31,43,44], we
expected that, at the outset, affected individuals would produce a high TIS score for
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material change, especially, whose socio-economic conditions were altered by the flood. For
TIS questions assessing the psychological effect, we anticipated at least a moderate level
of psychological change, regardless of the level of effect in their material circumstances
because disasters, are inevitability distressing, and anxiety-provoking for individuals in
affected communities [7,9,45,46]. We had no firm prediction concerning the long-term TIS
outcome of the flood-affected people, but we anticipated that, at minimum, material and
psychological-TIS ratings should be consistent with the ratings from the early stage of the
flood [47–50].

Again, following a disaster, people often face economic uncertainty and disruption
in social, personal- and work-life, problems that are often related to negative well-being
outcomes [8,37,51,52]. Hence, mental health issues might emerge immediately after the
flood event, or sometime time later (e.g., years) [53–56]. On the one hand, people might
feel distressed shortly after experiencing a flood disaster, and over time, undergo improved
mental health [57]. Studies have often indicated that among disaster-affected people,
the majority of them do not develop psychological issues, and recover to their previous
level of functioning in the aftermath of disaster [58–60]. On the other hand, the lingering
psychological effect of the disaster might not subside with time, indicating that people
could experience fluctuating distress-like symptoms (e.g., PTSD, depression) at different
time points following the disaster [17,61]. This is because in the aftermath, rebuilding a life
can be difficult, slow, and distressing, which can increase the stress and anxiety level to
a pathological state [42,62,63]. Therefore, we introduced the mental health measures (i.e.,
DASS, PTSD-checklist) during the second wave of data collection to determine whether six
years after the flood, people were still reporting elevated levels of depression, anxiety, stress,
and PTSD. Moreover, this was to examine whether there would be a clear relationship
between the long-term material and psychological change and negative mental health
outcomes.

In summary, we assessed the long-term transitional impact of the Southern Alberta
flood of 2013 and its relationship to mental health. Longitudinal follow-up assessment of
natural disasters has the benefit of assisting professionals in formulating a strategic inter-
vention to preserve people’s well-being during a disaster-crisis, and address policymakers’
concern in taking initiatives to promote resilience following disasters.

2. Methods
Participants

Initially, 300 respondents from Southern Alberta, Canada completed a web-based
survey, which investigated the immediate transitional impact of the 2013 Southern Alberta
flood. Wave 1 took place from 15 September 2013 to 31 December 2013, starting some
3 months after the flood had occurred. These people were the general adult population, all
residing in the Southern Alberta region, and whose day-to-day language was English. Wave
2 was initiated 72 months later with the same population. Data were collected between
10 October 2019 to 15 December 2019. Participants (240 out of 300) who specifically stated
during Wave 1 that they would be interested in taking part in the follow-up and provided
their email addresses were sent an online survey form. The second wave of data collection
took place with the respondents who participated in the first wave. In total, 125 participants
out of 240 returned the completed survey form, and the remaining 115 did not fill out the
questionnaire. The reasons we anticipated were that the study participation was strictly
voluntary, the time gap between the two waves was quite long (i.e., six years), and some of
the email addresses provided by the respondents during the first wave might not be in use
anymore. Additionally, a new group of 32 people affected by the 2013 Southern Alberta
flood were recruited for replication purposes. Note that this new group of people did not
participate in the first survey immediately after the flood. The advertisement of study
recruitment was disseminated over websites and social media which included an URL link
to the online questionnaire. Participants could fill out the survey form at their own pace.
All participants who took part in the follow-up study were remunerated if they completed
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the questionnaire and indicated that they would like to receive the money. Among the
125 longitudinal participants, 65 indicated that they were living in the High River area, the
town that was worst hit by the flood [10,64,65]. The rest of the samples were from other
locations in Southern Alberta, e.g., Calgary, Canmore, Lethbridge, and Cochrane (Figure 1).
Our current study sample focused on the 65 High River-area respondents who participated
in Wave 1 and Wave 2. We restricted the analysis to these 65 respondents because, during
the flood, this community was at the epicenter [13,64,66,67]. The 2013 flood also had a
different time course and impact level on different areas of Southern Alberta, and we were
interested in investigating the effect the flood of 2013 had on this High River community over
time. Demographic characteristics of the Wave 1 and Wave 2 samples are reported in Table 1.

Sustainability 2023, 15, x FOR PEER REVIEW 4 of 14 
 

 

included an URL link to the online questionnaire. Participants could fill out the survey 
form at their own pace. All participants who took part in the follow-up study were remu-
nerated if they completed the questionnaire and indicated that they would like to receive 
the money. Among the 125 longitudinal participants, 65 indicated that they were living in 
the High River area, the town that was worst hit by the flood [10,64,65]. The rest of the 
samples were from other locations in Southern Alberta, e.g., Calgary, Canmore, Leth-
bridge, and Cochrane (Figure 1). Our current study sample focused on the 65 High River-
area respondents who participated in Wave 1 and Wave 2. We restricted the analysis to 
these 65 respondents because, during the flood, this community was at the epicenter 
[13,64,66,67]. The 2013 flood also had a different time course and impact level on different 
areas of Southern Alberta, and we were interested in investigating the effect the flood of 
2013 had on this High River community over time. Demographic characteristics of the 
Wave 1 and Wave 2 samples are reported in Table 1. 

 
Figure 1. Number of participants and participation timeline from Wave 1 to Wave 2. 
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Table 1. Demographics of High River residents (N = 65).

Demographics Wave 1 Wave 2

Age (M, SD) 43.49, 12.24 49.49, 12.24
Gender (n, %)

Female 52, 80%
Male 13, 20%

Displaced Home (n, %)
Yes 65, 100% 30, 46.2%
No 0, 0% 35, 53.8%

Lost Job (n, %)
Yes 32, 49.2% 27, 41.5%
No 33, 50.8% 38, 58.5%
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3. Materials
3.1. Transitional Impact Scale

We used a modified version of the Transitional Impact Scale (TIS-12, File S1) [27] to
assess the type and degree of change brought about by the Southern Alberta flood of 2013.
We modified the original scale by replacing “this event” in all statements with “Southern
Alberta flood of 2013”. The material change subscale was inclusive of 6-items, and the other
6-items were under the psychological change subscale. For each statement, participants
rated their agreement on a 1 (strongly disagree)-to-5 (strongly agree) scale. The 2013 flood’s
overall material impact was calculated by averaging the ratings of the six material items
and its overall psychological impact was calculated by averaging the ratings of the six
psychological items.

For the current sample, the internal consistency coefficient of TIS-12 was 0.88 (Cron-
bach’s αmaterial = 0.80; Cronbach’s αpsychological = 0.85) for the first wave, and for second
wave the coefficient was 0.91 (Cronbach’s αmaterial = 0.85; Cronbach’s αpsychological = 0.88).
The corrected-item total correlation of the TIS scale ranged between 0.42 and 0.65 for Wave
1, and 0.44 and 0.75 for Wave 2. The intraclass correlation coefficient (ICC) value for Wave 1
TIS was 0.86, and 0.88 for Wave 2 TIS.

3.2. Depression, Anxiety, and Stress Scale

This 21-item scale measures the negative emotional states of depression, anxiety, and
stress [68]. Each of the three subscales (depression, anxiety, stress) comprised of 7 items.
For each item, participants rated on a 0 (did not apply to me at all) to 3 (applied to me
very much or most of the time) scale. For the current sample, the internal-consistency
coefficient of the DASS was 0.97 (Cronbach’s αdepression = 0.95; Cronbach’s αanxiety = 0.88;
Cronbach’s αstress = 0.94). The corrected item-total correlation for the 21-item DASS scale
ranged between 0.42 and 0.86. The ICC value of the DASS was found to be 0.96.

3.3. Posttraumatic Stress Disorder Checklist

We used the 8-item abbreviated version of the PCL-5 [69] which measures the PTSD
symptoms characterized by prolonged distress of individuals after experiencing a traumatic
event. Participants rated their agreement with each item on a 0 (not at all) to 4(extremely)
scale, and the total score of the scale ranged between 0 and 32. For the current sample, the
internal consistency coefficient (Cronbach’s α) of the 8-item PCL-5 was 0.94. The corrected
item-total correlation ranged between 0.75 and 0.84, and the ICC value was 0.94.

Note that the DASS-21 and 8-item PCL-5 questionnaires were introduced during the
second wave with the goal of evaluating the extended psychological impact of the 2013
Southern Alberta flood.

In addition, demographic data (e.g., gender, age, and residential location) were col-
lected to capture sample characteristics. Additionally, we asked the participants to specify
whether they had a change in their job and residence condition because of the 2013 flood
(i.e., Yes/No response)

At the end of the survey, an open-ended question was provided to participants to
describe how they were affected by the Southern Alberta flood of 2013. We mention this for
the sake of completeness. However, these open-ended responses are not discussed further
in this article.

4. Procedure

To recruit participants, a convenience/snowball sampling strategy was used. This
strategy was applied during the first wave of data collection by advertising through
social media, and academic channels such as institution email lists and websites. The
advertisement included a URL link to the online survey questionnaire which participants
could fill out at their convenience. During the first survey, respondents specified their
interest in taking part in a follow-up. Therefore, in the second survey, these participants
were sent an invitation email including the link to the online questionnaire, and were
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requested to complete the Google form at their own pace. Participation in the survey
was strictly voluntary, and only people whose age was 18 years or older were eligible to
participate. Respondents were given 10 CAD as compensation for their participation. Only
the survey forms that were fully completed were included in the analysis. Ethics approval
was obtained from the Research Ethics Board of the University of Alberta (Pro00094043).

5. Results

Tests of normality were performed using the Shapiro–Wilk test, demonstrating the
normal distribution of the data (all p > 0.05). Table 2 displays the mean TIS rating for
the sample as a whole and as a function of change in their financial and living condition
(i.e., job, house) between Wave 1 and Wave 2. Table 3 displays the mean DASS scores, and
PTSD rating for the sample as a whole and as a function of change in their financial and
living conditions (i.e., job, house) in Wave 2.

Table 2. Average ratings on TIS subscales produced by participants with a change in house and job
condition (N = 65).

Wave 1 Wave 2

*
Overall

Home
Displaced

(n = 65)

No Home
Displaced

(n = 0)

**
Job-Loss
(n = 32)

** No
Job-Loss
(n = 33)

*
Overall

ˆ Home
Displaced

(n = 30)

ˆ No Home
Displaced

(n = 35)

ˆˆ
Job-Loss
(n = 27)

ˆˆ No
Job-Loss
(n = 38)

M, SD M, SD

Material-
TIS

3.81, 3.81,
0, 0

3.84, 3.78, 2.93, 3.06, 2.82, 3.17, 2.76,
0.82 0.82 0.92 0.72 1.24 1.28 1.21 1.17 1.27

Psychological-
TIS

3.94, 3.94,
0, 0

4.24, 3.66, 3.28, 3.38, 3.20, 3.49, 3.13,
0.74 0.74 0.52 0.82 1.16 1.20 1.13 1.15 1.16

* Paired-test, tmaterial = 4.43, tpsychological = 3.81, all p < 0.001. ** Independent-test, tmaterial = −0.30, p > 0.05;
tpsychological = −3.43, p < 0.01. ˆ Independent-test, tmaterial = −0.76, tpsychological = −0.63, all p > 0.05. ˆˆ Independent-
test, tmaterial = −1.32, tpsychological = −1.26, all p > 0.05. Note—significant values are bolded.

Table 3. Average ratings on DASS, and PTSD scale produced by participants with a change in house
and job condition (N = 65).

Wave 2

Overall
* Home

Displaced
(n = 30)

* No Home
Displaced

(n = 35)

** Job-Loss
(n = 27)

** No
Job-Loss
(n = 38)

M, SD

Depression 7.74, 6.68 9.40, 6.81 6.31, 6.31 10.00, 6.62 6.13, 6.33
Anxiety 6.52, 5.91 8.53, 5.85 4.80, 5.47 8.81, 5.75 4.89, 5.53
Stress 10.23, 6.55 12.00, 6.20 8.71, 6.55 12.07, 6.31 8.92, 6.49
PTSD 9.75, 8.70 9.97, 9.21 9.57, 8.37 9.52, 8.24 9.92, 9.12

* Independent-test, tdepression = −1.89, tptsd = −0.18, all p > 0.05; tanxiety = −2.66, tstress = −2.07, all p < 0.05.
** Independent-test, tstress = −1.95, tptsd = 0.18, all p > 0.05; tdepression = −2.38, tanxiety = −2.77, all p < 0.05.
Note—significant values are bolded.

For the sake of completeness, we did look into the between-group difference (i.e.,
High River vs. Non-High River) for the TIS, DASS, and PTSD scores by conducting
independent t-tests. As expected, the High River group had significantly higher material
and psychological change immediately after the 2013 flood. However, after six years, this
group difference became non-reliable indicating that, as time passed, the after-effect of
the flood might be similar for both groups (e.g., evacuees returned to their job and home).
On the other hand, consistent with previous findings, the High River people were reliably
more depressed, anxious, and stressed compared to the non-High River Group after six
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years [2,3,59]. In addition, none of the groups demonstrated any persistent PTSD-like
symptoms suggesting that, overall, the flood event might not be a traumatic experience per
se for the individuals of the flood-affected community. A total of 78 participants from the
High River area did not participate during the second wave. In the first wave, the mean
material-TIS and psychological-TIS for this group were 3.84 and 4.11, respectively. To see
whether there was a difference in the Wave 1 TIS scores between the people from High
River who only participated in the first wave and those who participated in both waves,
we conducted a separate set of independent t-tests. As anticipated, the two groups did
not significantly differ while rating material and psychological TIS during the first wave
(all p > 0.05). This indicates that the flood might have a robust material and psychological
impact for the High River residents in general, at least during the early stage. Additionally,
we looked into the mean ratings of TIS, DASS, and PCL-5 of the new sample. However,
the average of the material and psychological TIS rating for the new group were not very
high, scoring 3.55 and 3.34, respectively. This indicates that after six years, the flood might
not have produced a drastic change in respondents’ lives. In addition, the depression,
anxiety, and stress levels were in the moderate range. Moreover, the respondents did not
demonstrate any persisting PTSD symptoms.

These data make a couple of points. First, immediately after, the flood produced a
modest change, if not radical, in the lives of most respondents. As mentioned earlier, in
theory, an event scoring higher than 3.0 (neutral) in material and psychological TIS should
indicate a moderate impact on life at least. For example, immigration from China to Canada
was found to be of major impact, yielding mean scores of 4.52 and 4.0 for material-TIS and
psychological-TIS, respectively [30]. Here, the overall the TIS score was moderately high
for the current flood sample. Collapsing over groups, the average material TIS was 3.81,
SD = 0.82 and the average psychological TIS was 3.94, SD = 0.74. On the other hand, six
years after the flood, the overall TIS score dropped to an average of 3.0 which is notably
low compared to the TIS score from Wave 1. Collapsing over groups, the mean material
TIS was 2.93, SD = 1.24, and the mean psychological TIS was 3.28, SD = 1.16. Paired t-tests
were conducted to statistically compare these average TIS-ratings between two waves
and reliable differences were found (all p < 0.001). This indicates that in the long run,
the 2013 flood might not have generated a marked alteration in the lives of individuals.
Rather, comparatively, the short-term effect of the flood was more prominent. This makes
sense as at the outset, the flood affected the lives of all the individuals residing in the
affected area at least to some extent (e.g., evacuation). Second, after six years, on average,
people who experienced a change in their job and housing situation as a result of the flood,
visibly rated higher in both material and psychological TIS-subscale than those who did
not. However, running a set of independent t-tests, these between-group score differences
were not statistically significant (all p > 0.05). On the other hand, immediately after the
flood, the mean psychological-TIS rating was significantly higher for the job-loss group
than no-job-loss group (p < 0.01), but no reliable group difference was found for mean
material-TIS (p > 0.05). This pattern indicates that, at least at the outset, people’s experience
with the flood-transition was somewhat different based on the level of flood-related life
changes (e.g., job-loss vs. no-job-loss). However, as time passed, this flood-transition
experience might have become more similar in quality, regardless of the flood-induced
life changes (e.g., losing a job, being displaced from home) they faced or endured in the
long run.

The mean DASS and PTSD scores from Wave 2 are presented in the Table 3. Overall,
these scores indicated that individuals who responded to our survey were mildly depressed,
anxious, and stressed, and showed no indication of persistent PTSD symptoms six years
after the 2013 flood. To investigate the effect of change in job and housing conditions on
people’s mental health, we conducted another set of independent t-tests on the ratings
of depression, anxiety, stress, and PTSD. Consistent with prior research [70–72], overall,
respondents in the displaced-home group and the job-loss group indicated that they were
more depressed, anxious, and stressed than the respondents in the no-home-displaced
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group and the no-job-loss group (all p < 0.05). In addition, no reliable group difference
was found for PTSD symptoms (p > 0.05), which indicates that experiencing PTSD in the
long-term did not depend on whether their job and housing situation was changed or not.

Table 4 represents a Pearson’s correlation matrix that includes all the variables dis-
cussed above. Note that DASS and PTSD were correlated to material and psychological
TIS-subscales of the second wave only. This was because these mental health assessments
were introduced during Wave 2, not in Wave 1. As time passed, material changes due to
the 2013 Southern Alberta flood yielded a strong correlation with the PTSD rating, but not
a reliable association with depression, anxiety, and stress ratings. Additionally, participants
who experienced psychological change due to the flood showed a high correlation with
PTSD symptoms, a significant association with depression and stress level, but not a reliable
relationship with anxiety level. As anticipated, material and psychological TIS had a signif-
icant relationship with each other in the respective wave (all p < 0.01) but interestingly, TIS
scores between Wave 1 and Wave 2 did not produce a significant association (all p > 0.05).
One explanation could be that, over the years, the affected individuals might have gone
through different post-disaster recovery processes (e.g., some returning to old jobs or taking
a new one whereas others lost their job permanently). Thus, it might not be possible to
accurately anticipate people’s long-term material and psychological outcomes from their
short-term material and psychological consequence, at least for the current flood-sample.
Note that in past research, test–retest reliability of TIS was high (Cronbach alpha > 0.80)
across different age groups and socioeconomic status, as well as various transitional events
including the traumatic ones [28]. This indicates that TIS is a reliable scale to measure
psychological and material changes brought by different transitions (e.g., positive, negative)
in the lives of people with diverse demographics, e.g., age, gender, SES, education [28,43].

Table 4. Pearson’s correlation matrix of DASS, PTSD, material, and psychological subscale of TIS.

Depression Anxiety Stress PTSD MAT-2 PSY-2 MAT-1 PSY-1

Depression -- 0.83 ** 0.8 4 ** 0.29 * 0.23 0.26 * -- --
Anxiety -- 0.84 ** 0.32 * 0.19 0.22 -- --
Stress -- 0.29 * 0.24 0.25 * -- --
PTSD -- 0.56 ** 0.53 ** -- --

MAT-2 -- 0.63 ** −0.19 −0.17
PSY-2 -- −0.17 −0.05

MAT-1 -- 0.41 **
** p < 0.01, * p < 0.05; MAT-1 = Wave 1 material-TIS, PSY-1 = Wave 1 psychological-TIS; MAT-2 = Wave 2
material-TIS, PSY-2 = Wave 2 psychological-TIS.

As our interest lies in understanding the long-term relationship between material and
psychological change and negative mental health consequences, we conducted a set of
regressions. As many of the correlations (Table 4) were moderate, we performed a multiple
linear regression, specifically for PTSD and for each DASS measure, using material-TIS and
psychological-TIS from the second wave as predictors. The output of these analyses are
presented in Table 5. These regressions indicated that, in the long run, both material change
and psychological change were reliably associated with PTSD symptoms but not with the
level of depression, anxiety, and stress.
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Table 5. Regression results for DASS and PTSD used in Wave 2.

B SE B B R2 F

PTSD 0.36 17.73 **
MAT-2 2.68 0.92 0.38 **
PSY-2 2.15 0.98 0.29 *

Depression 0.08 2.59 ns

MAT-2 0.61 0.85 0.11 ns

PSY-2 1.11 0.90 0.19 ns

Anxiety 0.05 1.65 ns

MAT-2 0.40 0.76 0.08 ns

PSY-2 0.83 0.81 0.16 ns

Stress 0.07 2.41 ns

MAT-2 0.69 0.83 0.13 ns

PSY-2 0.94 0.89 0.17 ns

** p < 0.01, * p < 0.05; ns = non-significant.

6. Discussion

This study examined the long-term transitional impact of the 2013 Southern Alberta
flood and its effect on people’s well-being six years after the flood. As anticipated, immedi-
ately after the flood, in general, people experienced a greater material and psychological
change, but in the long run, the flood did not seem to have generated a drastic change in
most of the participants’ lives. When conditioned on the house- and job-loss, the job-loss
group experienced a greater change in their psychological condition (interestingly, not
their material condition) than the no-job-loss group during Wave 1. However, the Wave
2 data indicated that initial changes in employment and housing did not have a lasting
transitional impact (i.e., did not predict later TIS scores). Nonetheless, as expected, over
time, long-term job-loss and displaced-house were related to depression, anxiety, and stress.
Note that job-loss and displacement did not contribute to having persistent PTSD-like
symptoms in the long term.

Nevertheless, six years after the 2013 flood, on average, respondents had mild to
moderate levels of depression, anxiety, and stress. Finally, it is noteworthy that material
and psychological change were correlated with PTSD, but they did not reliably predict the
course of depression, anxiety, and stress among the participants. These findings give rise
to a couple of questions: one relates to the long-term transitional impact of the Southern
Alberta flood of 2013, and the other is about the relationship between this transitional
impact of the flood and the mental issues it seems to have resulted in the long run. These
questions are taken up below.

First, it is clear from the TIS data that during the onset, the 2013 flood produced at least
a moderate change in people’s material and psychological conditions. Past research has
demonstrated that important transitional events, ones that are found to have a major life
impact, produced average TIS scores of 4.0 and above [31,73]. Conforming with previous
findings, at the outset, the flood yielded an average TIS rating of around 4.0, suggesting a
significant life consequence. In other words, these respondents were dealing with difficult
changes to their living conditions. In particular, people who lost their job because of the
flood were more psychologically affected than those who did not. However, those who lost
their job and those who did not reported similar effects on their material circumstances.
This is likely because during the initial survey, all respondents were evacuated, and hence,
were at least temporality unhoused. Then, after six years, the flood did not produce a
significant material and psychological change in people’s lives compared to the initial
stage, even for those who had endured loss in their employment and housing condition.
This indicates that the affected people were able to rebuild their lives by returning to
their old homes and jobs, or by renovating their houses and finding new jobs. Thus, this
post-flood reconstruction of life experience might be similar for all those who have gone
through this phase. Moreover, most people might be able to accept these novel after-flood
life circumstances, including the losses and changes that have occurred. That being said,
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with the passage of time, affected individuals might have also developed an increased
sense of personal strength and growth, and confidence in their ability to manage future
disaster-specific adversities [60].

Second, six years after the flood, we found mild to moderate levels of depression,
anxiety, and stress among the respondents, although no persisting symptoms of PTSD
were apparent. Specifically, we found elevated levels of depression, anxiety, and stress
for those who endured loss in their job and housing conditions than those who did not,
but still, no lasting PTSD-like symptoms. Perhaps, a simple way to describe this pattern
is to concede that the 2013 flood resulted in prolonged disruption of regular life through
displacement, loss, etc., and to assume that this type of disruption might have caused
enough distress to make people depressed and anxious [63]. Consistent with the present
findings, elsewhere, it has been reported that there was an increase in the anxiety and stress
level of the High River residents following the 2013 flood, particularly those who lost their
houses and valuable possessions [12,65,67]. Interestingly, during Wave 2, we observed
a relatively strong correlation between PTSD and flood-related changes. This suggests
that coping with extensive persistent disaster-related problems could have been associated
with PTSD-like symptoms. To interpret the association, one possibility is that, the more
extensive the flood-related problems (e.g., complete destruction of the house, death/injury
of close others) the more pronounced might be the PTSD-symptoms [74–76]. However, it is
also possible that the severity of the PTSD symptoms due to adverse life experiences could
have had material and psychological consequences [43].

7. Limitation

We take note that the baseline data for DASS and PTSD are not available, and this
limits our understanding of the course of mental issues for flood-affected people over
time. However, in our 2021 British Columbia, Canada, wildfire sample, we saw a steady
downward trajectory of the DASS and PTSD scores after one year of the fire event [77].
Based on this finding, we could anticipate that immediately after the 2013 flood, the DASS
and PTSD scores would have been at least at a moderate level. In total, 65 participants
also took part in both waves, hence, caution is required when generalizing these findings.
Therefore, we believe that the correlational outcome (i.e., a high correlation between PTSD
and material and psychological-TIS) would be generalized to a representative sample.
Moreover, we lacked socioeconomic details such as income and educational level, etc.,
which might have had an influence on explaining the findings [78,79]. Another limitation
is that the questions we asked regarding the displaced home and lost job variables were
binary (i.e., yes or no response). Thus, it is difficult to interpret when the participants were
responding to those questions during Wave 2, whether they meant being back to the old
house or moving to a new one (i.e., no to displaced house question), and, whether they are
still unemployed or simply did not go back to the old job but found a new one (i.e., yes to
job-loss question). Finally, data were self-reported. Although DASS-21 and PCL-5 brief are
widely used measures, they may not necessarily be equivalent to clinical diagnostic tools
(e.g., clinical interview), which may lead to conservative estimates [80,81]. Nonetheless,
to the best of our knowledge, this study was the first that described the disaster as a
transitional event and assessed the relationship between this impact of disaster-specific
transitions and mental health outcomes.

8. Conclusions

Looking back at the 2013 Southern Alberta flood, it was a time of change and emotional
upheaval. Especially at the outset, many people experienced a significant change (e.g.,
displaced from home, loss of employment) in their otherwise routine life. However,
for some, these changes ultimately were not “life-altering,” as many of those who were
displaced returned to their old houses and jobs after the disaster. This pattern was clear
from the TIS scores, especially the material TIS scores from two-time points. Likewise,
individuals reported elevated levels of psychological distress after six years of the flood,
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but not to an extreme degree. The picture might have been different if we had categorized
the affected based on the level of change (e.g., complete loss to no loss at all) and focused on
more vulnerable populations (e.g., individuals who had experienced complete destruction
of the house, and death of close others). Nevertheless, it is important to understand that
there is often a gap between the early reaction to an adverse event and the way that the
adverse event impacts the lives of the affected in the long run [82]. Therefore, we recognize
that it is imperative to follow a disaster event as a fair number of people might adjust to
a relatively minor series of changes to their routine, whereas a few others might grapple
with cataclysmic life changes [28]. Finally, these findings could potentially expand the
understanding of long-term disaster recovery needs for communities as well as individuals
residing within them. The implication is that ensuring healthy post-disaster mental health
is necessary to build a resilient community. This effort requires collaborative actions
across disciplines, involving practitioners and policymakers, informed by community
knowledge and needs. Hence, it is important to provide attention to post-disaster mental
health care services in affected communities to support holistic, long-term psychosocial
adjustment where recovery times are expected to be lengthy [12,65]. In conclusion, effective
post-disaster recovery programs should be developed, and practical policies should be
formulated that would assist affected individuals in getting back to their normal lives, e.g.,
returning to their houses and jobs.
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