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Abstract
In July 2013, a train derailment profoundly disrupted the tranquility of the population of Lac-Mégantic for months and even 
years. In 2016, we conducted a representative population-based survey among 387 people from Lac-Mégantic and 413 
from other municipalities with the aim to document psychological and physical health of adults exposed to the disaster. 
This article examines differences between 3 groups of respondents: those who were highly, moderately or not exposed to 
the train accident. Khi Square analyses, odds ratios and logistic regressions were used to examine differences between the 
3 groups of respondents (high, moderate and no exposure). Results show that the level of exposure to this technological 
disaster is strongly associated with psychological suffering, post-traumatic growth, physical heath, drinking patterns, and use 
of prescribed and non-prescribed drugs. We can explain these results by the nature and cause of the event as well as its 
consequences.
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Original Research

What do we already know about this topic?
We know very little about the consequences of railway accidents that result in several deaths in a community with a small 
population. But we do know that when human negligence caused an accident, the consequences for the overall health of 
individuals can be numerous and long-lasting.

How does your research contribute to the field?
This research examines the effects of a severe train derailment on the mental health of individuals, depending on their 
level of exposure. The study also presents the sociodemographic and contextual factors associated with the presence of 
anxiety, depression, psychological distress, post-traumatic growth, and post-traumatic stress disorder.

What are your research’s implications toward theory, practice, or policy?
This study demonstrates the importance of conducting studies, several years after a technological disaster, integrating 
several variables that allow us to draw up a portrait of the health of the population and to identify the factors that public 
authorities must take into account to promote the recovery of individuals.
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On the night of July 6, 2013, a train comprised of 63 tank 
cars carrying crude oil derailed in the downtown area of Lac-
Mégantici (QC, Canada).1 The derailment triggered explo-
sions, burning a large portion of the city center, killing 47 
people and destroying 66 homes and 44 businesses. This 
event also forced the evacuation of over 2000 people, of a 

population of 6000 inhabitants. The entire population experi-
enced the impact of this technological disaster, caused by a 
lack of railway tracks maintenance and human neglect, 
among others. The entire population experienced the impact 
of this technological disaster, caused by a lack of railway 
tracks maintenance and human neglect, among others. More 
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than 3 years after the disaster, the government has not decided 
on building or not a bypass road. The community only 
received a few financial resources to rebuild the downtown 
that was largely ruined by the explosions.2 In order to docu-
ment the medium-term repercussions of this disaster, a tele-
phone survey was conducted in 2016 with 800 randomly 
selected respondents. Among these respondents, 387 adults 
lived in Lac-Mégantic and 413 in the other municipalities of 
the Regional County Municipality of Granit. During these 
interviews, the participants were asked to complete a ques-
tionnaire about their health status 3 years after the train 
derailment. This article reviews the physical, psychological 
and behavioral health status of adults who were exposed to 
this event.

Background

In cross-sectional studies with a control group, the presence 
of post-traumatic stress disorder (PTSD) is strongly associated 
with the severity of the disaster and the level of exposure.3,4 
The impact of disasters, whether natural or technological, is 
therefore proportional to the individual’s proximity to the 
location where the event occurred.5 In Toulouse (France), 
residents affected by fires following accidental explosions in 
a factory in 2000 were, 18 and 24 months after this event, 2 
to 3 times more likely to show problems of depression, anxi-
ety and sleep disorders than respondents in a control group.6 
Furthermore, nearly half the workers exposed to these explo-
sions were still experiencing psychological distress 2 years 
after the event.7 Despair and sleep and concentration difficul-
ties are also significantly associated with geographic prox-
imity to the disaster.8 Being evacuated because of severe 
fires is also related to post-traumatic stress disorder.9

Research has shown that technological disasters (eg, trans-
portation accidents, fires, explosions, chemical and radioac-
tive releases) are associated with the presence of post-traumatic 
stress, depression, anxiety and somatization.4,10,11 In addition, 
victims of this type of disaster may display several unhealthy 
behaviors usually associated with post-traumatic stress disor-
der, such as alcohol, substance and medication abuse.12-15 
Norris et al16 indicate that the most frequent complaints about 
physical health are acute suffering (eg, pain, gastrointestinal 
problems, distress) and deterioration of overall health. 
Other physical health consequences resulting from disas-
ters are abdominal pain, vomiting, nausea, paralysis, visual 
disturbances, fainting, headaches, fatigue, dizziness and 

concentration problems, as well as joint or muscle pains.16,17 
Moreover, physiological reactivity, hypervigilance and out-
bursts associated with post-traumatic stress disorder may 
be related to cardiovascular changes such as hypertension, 
increased heart rate and arrhythmia.18 Women, seniors19 and 
those severely exposed to a disaster16 are more likely to be 
affected by post-disaster physical health problems.

The presence of psychological health problems after a 
disaster is associated with: (a) individual vulnerability, (b) 
exposure to the disaster, and (c) secondary stressors.20-22 The 
impact of a disaster does not stop once it is under control. In 
such a context, it is reasonable to anticipate, over 3 years 
after a train crash resulting in numerous deaths and wide-
spread damage to individual and collective property, persis-
tent differences between people exposed to the disaster and 
those not exposed. After a disaster, however, although some 
people report that their capacities are reduced compared to 
before the disaster, others say that the event strengthened 
them.23 Indeed, it has been shown that a disaster can also lead 
to post-traumatic growth for those exposed to it.24-26

Until now, limited research has been done on the rela-
tionship between traumatic exposure and alcohol use. In the 
scientific literature, results are inconsistent.27 Secondary 
stress factors, such as relocation, economic losses and 
changes in daily-life patterns, could be factors related to 
heavy drinking following a tragedy.27 In this regard, 
Boscarino et al28 showed that greater exposure to the World 
Trade Center disaster was significantly associated with 
alcohol abuse, which is consistent with findings from other 
studies on this event.29,30 After depression, the most com-
monly reported disorders associated with post-traumatic 
stress disorder are substance abuse disorders and particu-
larly alcohol.12 The self-medication hypothesis seems most 
plausible to explain this phenomenon.31,32

As for medication, 6 months after an earthquake in Italy, 
researchers reported an increase of 129% in prescriptions for 
antipsychotics and 37% for antidepressants.33 Similarly, a 
short-term increase in the use of psychotropic drugs has been 
observed following disasters or terrorist acts.34,35

The present study aimed to (1) document the psychological 
and physical health of people who experienced the train derail-
ment according to their exposure level and (2) identify predic-
tive factors of the levels of post-traumatic stress disorder, 
psychological distress, depressive episode, post-traumatic 
growth, and an increase in alcohol or non-prescription drugs 
consumption. We hypothesize that respondents’ psychological 
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and physical health status and lifestyle habits will vary 
according to the exposure level to the train derailment.

Method

Nature of the Study

This study is based on a one-time telephone survey con-
sisting of close-ended questions. It is a cross-sectional pop-
ulation study; the data were analyzed using quantitative 
methods.

Procedure

In fall 2016, a professional polling firm randomly recruited 
387 adults living in Lac-Mégantic and 413 in the other 
municipalities of the Regional County Municipality (RCM) 
of Granit. A convenience sample of residential phone num-
bers was randomly created (Random Digit Dialing), in which 
residential and cell phone numbers were included and com-
mercial numbers excluded. Before data collection, numbers 
were validated to exclude out-of-service numbers. From this 
list, we selected participants as follows: (1) random selection 
of households, (2) admissibility confirmation of households 
(living in Lac-Mégantic or other cities in the Granit MRC, at 
least one person >18 years old in the household), and (3) 
random selection of a person aged >18 years old in each 
household. We asked selected individuals to complete a 
30-minutes questionnaire by phone. If the respondent was 
not available, we found a more appropriate moment to con-
duct the interview. The response rates were 47.8% for resi-
dents living in Lac-Mégantic and 50.1% for the other 
municipalities in the RCM of Granit.

The purpose of the questionnaire was to assess the inten-
sity of the respondents’ exposure to the train derailment and 
to provide a portrait of their physical and psychological 
health and their use of alcohol, anti-anxiety drugs, antide-
pressants and non-prescription drugs 2.5 years after the trag-
edy. To minimize the non-response bias, the data on the 
consequences of the train derailment were weighted by 
assigning to each respondent a weight corresponding to the 
number of individuals they represented in the population.

Participants

A total of 282 men and 518 women participated in this study. 
The regressions used for data analyses were requiring a sam-
ple size between 56 and 774, which confirms that the size of 
our sample is sufficient. G-power software was used for 
these calculations.

The majority of the respondents were married (63.8%), 
while 49.1% were employed either full-time or part-time, 
and a third were 65 years of age or older (32.3%) and had 
modest incomes (33.8%). Based on the participants’ responses 
regarding the losses experienced during the train derailment, 

the respondents were classified in 3 categories: highly 
exposed (24.8%), moderately exposed (53.2%) or not exposed 
to the tragedy (22.0%). Highly exposed respondents experi-
enced human losses (fears for their life or that of a loved one, 
loss of a loved one or injury) and material damage (relocation 
or damage to their home) and viewed the train derailment as 
a stressful event that had negative impacts on their lives (sub-
jective perception of the tragedy). In contrast, moderately 
exposed respondents experienced 2 of the 3 types of losses 
mentioned above (human, material and subjective), while 
those not exposed did not experience any of the 3 types of 
losses.

Table 1 shows that those who are (highly or moderately) 
exposed to the train derailment mainly come from the munic-
ipality of Lac-Mégantic (P < .001). Highly exposed respon-
dents had the lowest percentage of people aged 65 or older 
(P < .05). There is, however, no significant difference in the 
percentages of respondents aged 18 to 49 and 50 to 64. 
Significant differences exist between respondents with 
respect to their marital status and the presence or absence of 
children aged 18 and under at home. For example, there are 
significantly more single people among non-exposed respon-
dents than those moderately exposed to the train derailment 
(P < .05). In addition, almost twice as many highly exposed 
people (26.3%) compared to non-exposed people (14.8%) 
reported having children under 18 years of age (P < .05). 
However, there is no significant difference in the financial 
status and education of participants.

Measures

We developed a questionnaire based on different tests with 
good psychometric properties. We validated all the scales 
and individual questions in previous studies with more than 
1600 adults, 1 and 2 years after the derailment.4,5,10,11,36-38 The 
questionnaire included 62 dichotomous or multiple-choice 
questions. Questions aimed to collect information about the 
participants’ socio-demographic characteristics and level of 
exposure to the train derailment.

We assessed the presence of depressive episodes by 2 
questions that asked if the respondents had been sad, melan-
cholic, or depressed and experienced a loss of interest in the 
things they used to like for a consecutive period of 2 weeks 
or more in the past 12 months. The respondents also had to 
answer 2 questions asking them (1) whether they had a mood 
disorder, such as depression, bipolar disorder, mania, or dys-
thymia and (2) whether they had an anxiety disorder, such as 
a phobia, obsessive-compulsive disorder, or panic disorder. 
We previously used these questions in 2 population surveys 
conducted in 2014 and 2015 by Eastern Townships Public 
Health Department.39

The respondents’ substance use patterns were recorded 
based on questions about whether they used tranquilizers, 
sedatives or antidepressants prescribed by a doctor and the 
consumption frequency of 5 or more glasses of alcohol 
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during a single occasion in the last 12 months. According to 
the Association pour la santé publique du Québec,40 this type 
of alcohol consumption is called “abusive consumption.” 
Respondents also had to estimate whether their consumption 
frequency had remained stable, decreased or increased over 
the last 3 years since the train tragedy.

The original version of Horowitz’s Impact of Event 
Scale41 was used to measure the presence or absence of 
post-traumatic stress disorder. The score of this instrument 
ranges from 0 to 75 points. A score greater than 25 indicates 

a moderate (26-43) or high level (44 or more) of post-
traumatic stress disorder. In this study, the Alpha coefficient 
is .92 for the overall score.

The 6-item Kessler et  al Psychological Distress Scale 
(K6) was used to assess the psychological distress of the 
respondents.42,43 Each of the 6 items is evaluated on a four-
point scale, for a total score ranging from 0 to 24. People 
who score 7 or more are considered to have a clinical level of 
psychological distress.44 In this study, the Alpha coefficient 
is .84 for the overall score.

Table 1.  Socio-Demographic Characteristics of Respondents by Level of Exposure (%).

Variables

Level of exposure

Highly exposed 
(n = 198)

Moderately 
exposed (n = 426)

Unexposed 
(n = 176)

Significance level 
(Khi-square) χ2

Place of residence 0.000***
  Lac-Mégantic 82.8 45.1 17.6
  Elsewhere in MRC du Granit 17.2 54.9 82.4
Gender 0.29
  Man 30.8 36.2 38.1
  Woman 69.2 63.8 61.9
Age 0.019*
  18-49 years old 35.1 28.1 25.3
  50-64 years old 40.2 36.8 33.9
  65 years old and + 24.7 35.1 40.8
Lives alone 0.06
  Yes 31.8 23.1 27.8
  No 68.2 76.9 72.2
Marital status 0.012*
  Married/Free union 60.6 67.8 58
  Single 15.7 13.1 23.9
  Separated/Divorced 15.2 11 8
  Widowed 8.6 8 10.2
Presence of children under 18 years of age 0.022*
  Yes 26.3 22.8 14.8
  No 73.7 77.2 85.2
Source of income 0.212
  Full-time worker 43.4 38.7 34.1
  Part-time worker 12.1 9.7 9.7
  Retired 31.8 41.5 44.9
  Others 12.6 10.1 11.4
Highest education level completed 0.288
  Less than Secondary V 15.7 16.4 22.2  
  Diploma of vocational studies 10.6 9.6 10.8  
  Secondary 33.8 27.9 28.4  
  College 20.7 22.1 23.3  
  University 16.7 22.3 13.1  
  Others 2.5 1.6 2.3  
Annual household income  
  Less than $30 000 35.2 28.7 37.6 0.079
  Between $30 000 and $79 999 50 53.2 52.1  
  Over $80 000 14.8 18.1 10.3  

*P < .05. ***P < .001.
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The Post-Traumatic Growth Inventory (PTGI) of Tedeschi 
and Calhoun and Calhoun45 was selected as a measure of 
post-traumatic growth. This test contains 21 questions aimed 
at defining the positive impacts of exposure to traumatic 
events in 5 areas: (a) relationships with others (7 items; 
Cronbach’s alpha α = .91); (b) new possibilities (5 items; 
α = .88); (c) personal strengths (4 items; α = .86); (d) appre-
ciation of life (3 items; α = .83); and (e) spiritual changes (2 
items; α = .66). This tool offers 6 answer choices ranging 
from 0 (“I never experienced this change”) to 5 (“I experi-
enced this change very strongly”). A score greater or equal to 
57 (out of a possible 105 points) indicates the presence of 
posttraumatic growth.46 The PTGI remains one of the most 
used tools among the 7 existing measuring instruments for 
measuring the presence or absence of posttraumatic growth.47 
In this study, the Alpha coefficient is .96 for the overall score.

Data Analysis

Statistical analyses were conducted using SPSS software 
(IBM SPSS Statistics for Windows, Version 26.0. Armonk, 
NY: IBM Corp). Descriptive analysis was conducted using 
chi-square tests. The groups were established based on their 
disaster exposure level (no exposure, moderate exposure and 
high exposure). When significant differences were identified 
between the groups, post-hoc comparative tests were con-
ducted using the Bonferroni correction. For the physical and 
psychological health variables and for alcohol and medica-
tion consumption, odds ratios were computed to compare the 
risks associated with exposure to the train derailment, regard-
less of the level of exposure. A 95% confidence interval was 
used to account for the number of variables studied.

Hierarchical stepwise logistic regression analysis was 
conducted to account for the common variance between 
exposure and socio-demographic variables, social support 
variables and mental health outcomes. In the logistic regres-
sions conducted, variables were introduced into models in 3 
blocks: socio-demographic characteristics, social support 
and exposure variables. Of the 6 dependent variables used to 
assess the psychological state of the participants and their 
substance use patterns, 3 had continuous scores. Based on 
the flattening and asymmetry tests, only the post-traumatic 
stress variable met the normality criterion. In order to com-
pare the results obtained for the different dependent vari-
ables, they were dichotomized from the valid split points for 
each instrument. The contribution of each block to the total 
percentage of explanation was reported for each model using 
the Nagelkerke squared correlation coefficient (R2).

Results

Perceived Physical and Psychological Health of 
Respondents by the 3 Level of Exposure

Three years after the tragedy, the majority of respondents, 
regardless of their level of exposure to train derailment, rate 

their physical health as excellent or very good (see Table 2). 
However, more highly and moderately exposed individuals 
than non-exposed respondents consider their health “fair” or 
“poor” (P < .05). Moreover, significantly more people who 
were highly exposed to the tragedy (compared to the other 2 
groups of respondents) feel that their health has deteriorated 
or improved over the past 3 years (P < .01). The majority of 
highly exposed respondents (68.0%) also showed signs of 
post-traumatic stress disorder during the data collection. This 
percentage is significantly higher (P < .001) than that found 
in moderately exposed individuals (39.2%) and those not 
exposed to the tragedy (8.5%). Highly exposed individuals 
are also significantly more likely than the other 2 groups of 
respondents to have experienced anxiety (P < .001) or mood 
disorders (P < .001) in the year before the survey. In addi-
tion, moderately exposed individuals are more likely than 
unexposed individuals to experience the same psychological 
health problems (P < .001). Those who were highly or mod-
erately exposed to the train derailment also had more depres-
sive episodes and psychological distress in the last 12 months 
than those who were not exposed (P < .001). This study also 
found that those who were highly exposed were significantly 
more likely to have consulted a psychologist than the other 
2 groups of respondents while consulting a social worker 
varied according to the level of exposure to the tragedy 
(P < .001).

Highly exposed individuals (15.3%) were significantly 
more likely (P < .01) than those moderately exposed (7.4%) 
or unexposed (4.0%) to estimate that their alcohol consump-
tion has increased over the past 3 years. Highly exposed indi-
viduals are also significantly more likely than the other 2 
categories of respondents to have used anxiolytics (P < .001) 
and antidepressants (P < .001) in the 12 months before data 
collection. They also estimate that their use of over-the-counter 
medications has increased over the same period (P < .001).

Relative Risk of Health Status Deterioration 
Based on the Level of Exposure

As shown in Table 3, the participants’ health status varied 
based on the degree of exposure to the disaster. The results 
show significant disparities between respondents highly or 
moderately exposed to the train derailment and those not 
exposed. The exposed participants were twice as likely to 
consider their state of health to be poor (OR = 2.16, CI: 1.24-
3.76) and to believe that their state of health had deteriorated 
in the last 3 years (OR = 2.40, CI; 1.54-3.75). The data also 
indicate that victims of the train derailment were 3 times 
more likely to have experienced, during the 12 months pre-
ceding the survey, a period of depression (OR = 3.00, CI: 
1.92-4.69) and 4 times more likely to have a high level of 
psychological distress (OR = 3.99) and a mood disorder 
(OR = 4.75, CI: 1.89-11.94). A significantly higher propor-
tion of the victims of the train derailment also presented 
manifestations of post-traumatic stress (OR = 10.13, CI: 
5.83-17.59), an anxiety disorder (OR = 7.40, CI: 2.97-18.43) 
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or post-traumatic growth (OR = 4.64, CI: 2.93-7.34), com-
pared to the non-disaster victims.

The odds ratio analyses for the alcohol and drug con-
sumption variables (Table 3) show that the victims of the 
train derailment were twice as likely as the non-exposed vic-
tims (1) to have increased their consumption of alcohol since 
this disaster (OR = 2.66, CI: 1.19-5.93) and (2) to have taken 
anxiolytics in the past 12 months (OR = 2.22, CI: 1.32-3.71). 
Train derailment victims were also 3 times more likely than 
non-disaster victims to have used antidepressants (OR = 2.92, 

CI: 1.48-5.74) in the same period (past 12 months) and they 
were 6 times more likely to have increased their consump-
tion of non-prescription drugs since the tragedy (OR = 6.47, 
CI: 2.01-20.88).

Predictive Factors of Post-Traumatic Stress 
Disorder

According to Nagelkerke’s R2, the complete model explains 
37.3% of the symptoms of post-traumatic stress (Table 4). 

Table 2.  Perceived Physical and Psychological Health of Respondents by Level of Exposure (%).

Variables

Exposure level

Bonferroni 
correction

Highly exposed 
(n = 198)

Moderately exposed
(n = 426)

Unexposed 
(n = 176)

Significance level  
(Khi-square) χ2

State of physical health
Perceived health status 0.016* HE, ME < U
  Excellent to very good 80.8 82.9 90.9
  Fair to poor 19.2 17.1 9.1
Changes in health level HE, ME < U
  Has improved 15.3 7.6 5.7 0.001***
  Remained stable 46.8 65.5 78.9  
  Has deteriorated 37.9 26.9 15.4  
Consulting a professional
Family doctor 0.225  
  Yes 82.3 80.8 75.6  
  No 17.7 19.2 24.4  
Medical specialist 0.003*** ME < U
  Yes 40.1 45 30.1
  No 59.9 55 69.9
State of psychological health
State of post-traumatic stress disorder 0.000*** HE, ME < U
  Yes (26 and over) 68 39.2 8.5
  No (25 and less) 32 60.8 91.5
Presence of a mood disorder HE, ME < U
  Yes 17.7 9.5 2.8 0.000***
  No 82.3 90.5 97.2  
Presence of anxiety disorder 0.000*** HE, ME < U
  Yes 27.1 13.3 2.8
  No 72.9 86.7 97.2
Psychological distress 0.000*** HE, ME > U
  Yes 37.4 28.3 10.2
  No 62.6 71.7 89.8
Depressive episode 0.000*** HE, ME > U
  Yes 40.4 31.4 14.8
  No 59.6 68.6 85.2
Consulting a professional
Psychologist 0.000*** HE, ME < U
  Yes 15.3 8.1 4  
  No 84.7 91.9 96  
Social worker 0.000*** HE, ME < U
  Yes 18.7 10 4  
  No 81.3 90 96  

*P < .05. ***P < .001.
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While the first 2 blocks have a share of only 0.2% and 5.1%, 
respectively, the exposure-related variables explain 32.0% 
of the onset of post-traumatic stress. Among the socio-
demographic characteristic variables, only age is significant 
(B = 0.824, P < .001). According to the rating reports (Exp 
[B] in the tables), people aged 65 and over are twice as likely 
to experience symptoms of post-traumatic stress disorder 
(PTSD). Dissatisfaction with the assistance received is also 
linked to symptoms of post-traumatic stress (B = 0.465, 
P = .036). The concern experienced by respondents during 
the exposure or, more specifically, fear for their own life or 
that of a loved one (B = 0.805, P < .001) and the absence of 
news from a loved one for a few hours or a few days follow-
ing the train derailment (B = 0.515 P = .007) are significant 
explanatory factors for post-traumatic stress. In fact, having 
feared for one’s own life or that of a loved one doubles the 
risk of developing PTSD (B = 0.805 P < .001). A respondent 
who had injuries or who had a loved one who was injured 
during the disaster was twice as likely to experience post-
traumatic stress disorder (B = 0.712, P = .022). In addition to 

these variables, having been relocated (B = 0.448, P = .019) 
and considering the train derailment to have been a stressful 
event with negative impacts on their lives (negative percep-
tion of the tragedy) (B = 1.753, P < .001) are significant vari-
ables in the model. Maintaining a negative perception of the 
event therefore increases the risk of post-traumatic stress 
disorder more than fivefold.

Predictive Factors of Psychological Distress

With regard to psychological distress, the logistic regression 
model explains 22.3% of the variance (Table 4). Marital 
status is negatively correlated with the dependent variable, 
and psychological distress is less common among respon-
dents who are legally married or living together (B = −0.680, 
P < .001). In addition, psychological distress is strongly 
correlated with low perceived social support (B = 1.907, 
P < .001). According to rating reports, low perceived social 
support increases the risk of experiencing psychological 
distress by more than 6 times. Furthermore, experiencing 

Table 3.  Odds Ratio (OR) of Dichotomous Health Variables by Exposure to Train Derailment (%) (N = 800).

Variables 

Exposure level

Odds Ratio (OR) 
(CI 95%)

Exposed 
(n = 624)

Unexposed 
(n = 176)

Significance level  
(Khi-square) χ2

Perceived health status 7.78*** 2.16 (1.24-3.76)
  Fair to poor 17.8 9.1
  Excellent to very good 82.2 90.9
Changes in health level 15.65*** 2.4 (1.54-3.75)
  Has deteriorated 30.3 15.3
  Has improved/Remained stable 69.7 84.7
State of post-traumatic stressa 91.87*** 10.13 (5.83-17.59)
  Yes (26 and over) 48.6 8.5
  No (25 and less) 51.4 91.5
Mood disorders 13.19*** 4.75 (1.89-11.94)
  Yes 12.2 2.8
  No 87.8 97.2
Anxiety disorder 24.74*** 7.4 (2.97-18.43)
  Yes 17.8 2.8
  No 82.2 97.2
High psychological distressb 31.06*** 3.99 (2.38-6.69)
  Yes (7 and over) 31.3 10.2
  No (6 and less) 68.8 89.8
Depressive episode 24.68*** 3 (1.92-4.69)
  Yes 34.2 14.8
  No 65.8 85.2
Post-traumatic growthc 48.98*** 4.64 (2.93-7.34)
  Yes (57 and over) 42.3 13.6
  No (56 and less) 57.7 86.4

Note. CI = confidence interval.
aHorowitz’s Impact of Event Scale.
bKessler Psychological Distress Scale.
c(PTGI) Post-Traumatic Growth Inventory.
***P < .001.
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ongoing dissatisfaction with the help received following the 
disaster involves almost twice the risk of psychological dis-
tress (B = 0.560, P = .009). The exposure-related variables 
explain 9.0% of psychological distress, which is relatively 
similar to the variables related to social support (9.3%). A 
person who was injured or who had a loved one who suffered 
injuries (B = 1.171, P < .001) was 3 times more likely to 
experience psychological distress. Finally, a respondent with 
a negative perception of the event was more likely to experi-
ence psychological distress (B = 0.553, P = .013).

Predictive Factors of Depressive Episode

According to the regression model, 19.6% of the variance of 
depressive episodes can be explained by the variables stud-
ied: 2.3% by socio-demographic characteristics, 10.8% by 
social support and 6.5% by exposure to the disaster (Table 5). 
Being married is negatively correlated with having a depres-
sive episode (B = −0.591, P = .001), which suggests that the 
relationship is a protective factor. In addition, low social sup-
port leads to more than 5 times the risk of experiencing a 
depressive episode (B = 1.754, P < .001). Furthermore, hav-
ing been dissatisfied with the help received doubles the risk 
of experiencing a depressive episode (B = 0.894, P < .001). 
Among the exposure-related variables, only the negative per-
ception of the derailment is correlated with a depressive epi-
sode, more than doubling the risk of experiencing this 
problem (B = 0.904, P < .001).

Predictive Factors of Post-Traumatic Growth

The variables examined explain only 13.8% of the presence 
of post-traumatic growth. Socio-demographic characteristics 
and social support explain, respectively, 0.2% and 1.9% of 
the variance of post-traumatic growth, whereas the variables 
linked to exposure explain 11.7% (Table 5). The socio-demo-
graphic characteristics present in the model are not linked to 
post-traumatic growth, whereas low social support is nega-
tively linked to this variable (B = −0.986, P < .001). On the 
other hand, the death of a loved one (B = 0.409, P = .022) and 
having been relocated (B = 0.430, P = .016) are correlated 
with post-traumatic growth. Finally, a person with a nega-
tive perception of the event is twice as likely to experience 
post-traumatic growth, according to the PTGI (B = 0.872, 
P < .001).

Predictive Factors of Increased Alcohol 
Consumption

According to Nagelkerke R2, socio-demographic variables, 
social support and exposure to the disaster explain 17.8% of 
the increase in alcohol consumption (Table 6). More specifi-
cally, being over 65 years of age is negatively correlated 
with higher consumption following the tragedy (B = −1.395, 
P < .01). This suggests that it is people under the age of 65 

who are struggling with this habit. Of the exposure variables, 
only the presence of a negative perception of the event raises 
the risk of increased alcohol consumption by almost 5 times. 
(B = 1.555, P < .01).

Predictive Factors of Increased Use of Non-
Prescription Drugs

The variables included in our regression analysis explain 
17.9% of the presence of greater use of non-prescription 
drugs (Table 6). No socio-demographic variables were 
retained as significant, however. Moreover, people with low 
social support presented a six-fold increase in the risk of 
using more drugs (B = 1.767, P < .001). Similar to its effect 
on alcohol consumption, a negative perception of the derail-
ment increased the likelihood of drug use by nearly 4 times 
(B = 1.471, P < .01). Finally, fearing for one’s life or the life 
of a loved one doubled the risk of causing a change in the use 
of non-prescription drugs (B = 0.800, P < .001).

Discussion

This research shows that, 3 years after a train derailment, 
highly exposed people were still experiencing more difficul-
ties than moderately or non-exposed people. This study, like 
others, reveals that the individuals who were highly exposed 
to the train derailment have a higher incidence of post-trau-
matic stress disorder,3,4 psychological distress7 and mood or 
anxiety disorders.6 It is also not surprising to find that people 
who were highly exposed to the train derailment are signifi-
cantly more likely than moderately or non-exposed people to 
have consumed anxiolytics and antidepressants in the 
12 months prior to the data collection. Highly exposed indi-
viduals also estimate that their consumption of prescription 
drugs increased over the same period. Other studies have 
also revealed that psychological symptoms, following a 
disaster, can lead to an increase in the number of psychotro-
pic prescriptions.33-35 However, unlike other studies con-
ducted on the subject,27-29 this study does not point to a clear 
correlation between the level of exposure to the disaster and 
weekly alcohol abuse among the respondents. Nevertheless, 
those who are highly exposed are more likely than others to 
estimate that their alcohol consumption has increased over 
the past 3 years. It is therefore possible to postulate, as other 
authors have done,31,32 that alcohol can be used as self-med-
ication to relieve the pain or weight of painful memories in 
some victims of the Lac-Mégantic tragedy. The relationship 
between the level of disaster exposure and the psychological 
health variables remains significant, even when the other 
possible correlates, that is, socio-demographic and social 
support variables, are included in the same regression model. 
This supports the idea that exposure to a technological disas-
ter is likely to have a significant impact on those affected, 
even when they have protective factors such as good social 
support to cope with daily stress or satisfaction with the 
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assistance received during the disaster. The regression mod-
els do indicate a low level of explanation for post-traumatic 
growth and depressive episodes, however. This could indi-
cate that these psychological dimensions are more sensitive 
to other events not measured in the context of this study. 
Regarding post-traumatic growth, the time gap between the 
disaster and the data collection may have been insufficient 
for individuals to be able to see positive aspects related to 
trauma in their daily lives.

Although it would have been very useful to know the 
respondents’ health status before the derailment occurred, the 
data collected seem to point in the same direction for most of 
the variables studied. People who suffered both human and 
property losses and who feel that the train derailment caused 
them to lose something important in their lives have a more 
negative perception of their physical health and have multiple 
consequences in terms of psychological symptoms, including 
post-traumatic stress disorder, mood disorders, anxiety dis-
orders or psychological distress. Considering this informa-
tion, it is surprising that so few people highly or moderately 
exposed to the train tragedy consulted a psychologist or 
social worker in the 12 months preceding this survey.

Study Strengths and Limitations

This study has several strengths, notably the use of a random 
sampling method. The high response rate and the use of pre-
viously validated questions are also strengths of this study. 
Finally, the high number of respondents in the 3 groups of 
participants is a positive factor in the internal validity of the 
results. Although the results support the importance of inte-
grating diverse variables to portray the impact of disasters on 
the overall health of adults, the results cannot be generalized 
to all those exposed to the train derailment or other types of 
disasters. It is also possible that people who refused to par-
ticipate to this study had precarious socio-demographic 
characteristics and health status compared to those who vol-
unteered. It is also possible that those exposed to the train 
derailment who agreed to participate in this study were better 
able to cope with the different stresses experienced than 
those who refused to complete the telephone questionnaire. 
The high number of respondents is a positive factor in the 
internal validity of the results, however.

Some respondents may not have been completely honest 
about their mental health status, especially the questions 
about mood, anxiety or depression issues. In addition, the 
lack of pre-disaster data with respect to the respondents’ 
health status and the fact that the data collection was per-
formed more than 3 years after the train derailment are limi-
tations that do not allow us to conclude that exposure to this 
disaster is the only traumatic event causing physical and psy-
chosocial problems for the victims of the train derailment. 
People may have experienced other personal, marital, family, 
professional or social events that forced them to question 
their values, beliefs and lifestyle and that led to our findings. 
In order to avoid this limitation, future studies of long-term 

impacts after a disaster should control for multiple traumatic 
experiences.

Conclusion

The main findings of this study can probably be explained, at 
least in part, by the fact that some of the victims perceived 
the train tragedy as a catastrophe originating in the negli-
gence of a rail company with little concern for safety. Poor 
rail maintenance, as well as the lack of rail safety regulations 
by government authorities, can also explain our results. It is 
also possible that, 3 years after the train derailment, the pres-
ence of various significant differences between the victims 
and the non-exposed individuals is because many corrective 
measures have still not been taken within the community, 
despite all the steps and efforts made by the municipal and 
health authorities. Studies of the consequences of other train 
derailments and industrial accidents that caused major dam-
age to community infrastructure and personal property have 
come to the same conclusions either a few months or years 
after such events.4,10,11 It is therefore paramount, in this con-
text, to ensure that victims of technological disasters have 
access to health and social services based on the main tenets 
of post-disaster crisis intervention, including meeting the 
needs of victims by being present in the main places fre-
quented by them.48-50 This is even more relevant given that 
the more time that elapses before care is provided to victims 
following a disaster, the more likely it is that their physical 
and mental condition will deteriorate.51,52
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Note

i.	 The municipality of Lac-Mégantic is located in Québec 
(Canada). In this municipality, 40.8% of the population lives 
in rental housing. The proportion of households with children 
is 28.7%, while that of single-parent families with children is 
34.6%. Nearly a third of the men (32.5%) and a quarter of the 
women (25.7%) aged 25 to 64 have a level of education lower 
than a high-school diploma. More than half (54.6%) of resi-
dents aged 15 and over are gainfully employed, while 19.8% 
of 18 to 64 years-old live below the low-income threshold. This 
percentage is 21.1% for people aged 65 and over.
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