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Abstract

To date, few studies have investigated the impact of organizational factors
such as organizational status or the rank of firefighters on the development of
posttraumatic stress disorder (PTSD) following a terrorist attack. To fill this
gap in the scientific literature, this field study aimed to investigate the conse-
quences of terrorist attacks on firefighters’ psychological health in terms of
PTSD. Data were collected in France following two terrorist attacks. PTSD
was assessed with the PCL-S (DSM-IV) 3 to 6 months after the events. Con-
firmatory factor analyses (CFAs) with existing PTSD models were inconclu-
sive, leading us to find a two-factor model via an exploratory factor analysis
(EFA). A cluster analysis showed different symptom profiles that were influ-
enced by the exposure level. Elements for a structural model explaining PTSD
symptoms are proposed and suggest a central role of the exposure level. Fire-
fighters I/II represented an at-risk sub-population, suggesting that PTSD was
mainly experienced among those who performed tasks not common to their
occupation.
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1. Introduction

Terror attacks have a strong impact on the civil population due to their live
threatening character. Victims frequently suffer from memories related to the
experience, sometimes long after the event. PTSD is a major disorder that spe-
cifically develops subsequently to traumatic contexts that may result from one or
several violent exposures to death, death threat, injury or sexual abuse, even
when physical health is preserved [1] [2] [3] [4]. PTSD is a psychiatric disorder
accompanied by high mental suffering [5] and has devastating effects on the
personal and professional lives of those affected. The question we address here is
how first responders handle terrorist attacks when intervening professionally.
Do they resist traumatic aftermaths following an intervention as part of their
job?

One major factor to consider when studying rescue workers is occupational
status. A firefighter is either a career firefighter or a volunteer. Both groups en-
gage in similar activities, although there are some important differences that re-
quire special mention. For example, volunteers usually have a separate paid job.
Consequently, the duration of exposure to potentially traumatic events differs.
Moreover, volunteers are subjected to higher demands regarding coordination
between work, family and volunteer work. Differences concerning the geo-
graphical areas that are served are noteworthy: volunteers are deployed in rural
districts, while professionals often work in more densely populated areas. Orga-
nizational factors, such as a more systematic recruitment process, are more rele-
vant to career firefighters than volunteers. These contrasts in occupational status
(professional vs. volunteer) “create stress vulnerabilities that contribute to the
development and/or exacerbation of psychiatric conditions” [6] and seem im-
portant in the development of existing psychiatric symptoms. Indeed, findings
have suggested that volunteer firefighters report more psychiatric symptoms
compared to career firefighters. This may be explained by greater structural bar-
riers to mental health treatment for the volunteer firefighters (e.g. cost, availability
of resources; Stanley et al. [6], see also Kim et al [7]). Absenteeism and early re-
tirement are common phenomena among first responders with PTSD [8], and vic-
tims are more likely to quit their jobs when they present symptoms [9]. It should
be noted that in France, approximately 90% of firefighters are volunteers. We hy-
pothesize higher PTSD expression in volunteers than in professional firefighters.

The prevalence of PTSD varies across cultural groups due to the differential
likelihood of experiencing trauma [5]. In rescue workers, the PTSD prevalence
varies from 0% to 46% [10]. Firefighters show a similar prevalence range from
less than 6% to more than 37% [11]. These rates indicate a higher prevalence of
PTSD in rescue workers than in the general population. Given the elevated pre-
valence of psychiatric symptoms among firefighters, firefighter-specific charac-
teristics that may potentiate the risk of developing these disorders are of interest.
Therefore, specific at-risk sub-populations were identified. Indeed, the identifi-

cation of “those individuals within the fire service who are at a higher risk for
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specific occupational injury/illness/disease” [12] is listed among the priorities in
terms of research identified by the 2015 National Fire Service Research Agenda.
Therefore, we will examine exposure level and PTSD in regard to occupational
status and rank. These variables were examined in some previous studies [13]
[14], and a positive link between PTSD and the executive ranks (in comparison
to the organizational ranks, such as officers) was found.

In this study, we examined the psychological impact in terms of PTSD in fire-
fighters who were active in the rescue interventions in two terrorist attacks. One
attack took place on Bastille Day, 23 July 2016, in Nice, France, and resulted in
approximately 80 civilian deaths and more people injured by a truck. The second
attack occurred in Carcassonne, France, on 23 March 2018, where a terrorist
threatened civilians in a supermarket. A policeman offered himself as a hostage
to have another victim released. Finally, the policeman was killed. Data were ga-
thered from all firefighters to better elucidate the impact of exposure level on
PTSD symptomatology in association with the subject’s position (rank and sta-
tus) in the fire service centre.

The study was approved by the Health and Safety and Working Conditions
Committee (Comité d’Hygiéne et de Sécurité et des Conditions de Travail), re-
sponsible for promoting actions aimed at preserving the physical and mental
health of employees. Furthermore, we respected the ethics code of the American
Psychological Association [15] and the ethics code of French psychologists [16].
The consent has been organized by the firefighter department hierarchy (Dr.
Jean-Marie Stéve, co-author). The recruitment into the study was based on vo-

luntary participation.

2. Method
2.1. Participants

The participants were civil French firefighters who were involved in either the
French Bastille Day attack on 14 July 2016 in Nice (respondent age: M = 42.35,
SD = 9.93; non-respondent age: M = 37.8, SD = 9.55) or in the terrorist attack on
23 March 2018 in Carcassonne (age: M = 41.31, SD = 9.83). The participants’
demographic data are depicted in Table 1. A total of 186 out of 490 fire service
staff involved in these events completed the Posttraumatic CheckList Scale (PCL-S;
Weathers et al [17]).

2.2. Procedure

Following the terrorist attacks, the PCL-S was sent to firefighters involved in the
rescue operation. The questionnaires were sent in paper form and were also
available online. The free return of the questionnaires was offered via an internal
system of the firefighters’ departments. In Nice, the data were mainly obtained
approximately 6 months, with some late responses through 21 months, after the
terrorist attack (N = 117). In Carcassonne (N = 69), these measures were taken 3

months after the attack. Most of the responses were collected at 3 and 6 months.
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Table 1. Demographic variables of respondents and non-respondents in Nice and res-
pondents in Carcassonne.

Nice: Respondents Nice: Non-Respondents Carcassonne

(N =117) (N =304) (N =69)
N % N % N %
Gender
Men 107 27.6 281 72.4 55 85.9
Woman 7 23.3 23 76.7 9 14.1
Occupational status
Volunteer 35 21.3 129 78.7 30 55.6
Professional 60 27.0 162 73.0 24 444
Administration 7 35.0 13 65.0 0 0
Rank
Firefighter I, II 22 19.8 89 80.2 6 10.9
Non-commissioned officers 41 23.7 132 76.3 23 41.8
Officers 24 37.5 40 62.5 17 30.9
Physician, nurse 9 23.1 30 76.9 9 16.4
Pharmacist 2 100 0 0 0 0
Administration 7 100 0 0 0 0
Marital status
Married, civil partnership, free love 61 25.1 182 74.9
Divorced, living separated 13 50.5 13 50.0
Single 20 15.6 108 844
Widower 1 50.0 1 50.0

Note: We did not indicate missing data and their percentages for each variable.

2.3. Measures
2.3.1. Posttraumatic Check List Scale (PCL-S)

The PCL-S is a widely used, self-reported 17-item questionnaire for evaluating
the severity of PTSD symptoms. It was developed by Weather ef al. ([17]; French
translation by Ventureyra et al [18]) and followed the DSM-IV classification. The
respondents rated on a 5-point Likert scale from 1 (=not at all) to 5 (=extremely)
the extent to which they had experienced symptoms in the past month. The par-
ticipants were instructed to respond to the PCL-S items in relation to the terror-
ist attack. For screening purposes, this questionnaire seemed adequate, all the
more since the DSM-IV version of PCL-S has been shown to detect a slightly
higher number of individuals with PTSD than does the DSM-V classification
[19].

Paul et al. [20] assessed two cut-off scores (34 and 44) in a military sample,
one for screening and the second for diagnostic purposes. For the higher score, a

sensitivity of 80% and a specificity of 95% were established. The most discrimi-
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nating threshold for separating subjects with and without follow-up indications
of PTSD was 34, with a sensitivity of 78% and a specificity of 94%.

2.3.2. Exposure Level

The exposure of each firefighter was judged based on the firefighter’s activities
(e.g. primary intervention, reinforcement in barracks, absence (Ze. time on hol-
iday)) and intervention time. The judge estimated the exposure level on a scale
from 0 to 3. An exposure level of “0 = not involved” was attributed to the fire-
fighters who felt concerned by the event but who were not actively involved.
This level was followed by an exposure level of “1 = involved outside the field
(reinforcement barracks, reception of calls)”, “2 = involved at the scene of the
attack” and “3 = very involved on the scene, before, during and after the attack’.
The mean exposure level was 1.6 (SD = 0.84) for the Nice respondents and 1.8

(SD = 0.61) for the Carcassonne participants.

2.3.3. Rank

The rank represents hierarchical power and involves different duties. The cur-
rent study distinguished between three ranks. Officers have authority in the hie-
rarchical organization of firefighters. Firefighters I/II are responsible for hands-on
actions in rescue or fire suppression interventions. Non-commissioned officers
are an intermediate rank; they have some authority duties but also execute
hands-on actions. In addition, medical staff (nurse, emergency doctor) and
pharmacists constituted two separate groups based on activities (pharmacists
surveyed medication availability in the background, while nurses and doctors

directly provided first aid in the disaster area).

2.3.4. Occupational Status
The present study distinguished between volunteer and career firefighters. A
third group involved in the rescue intervention was the administrative staff who

acted mainly in the background.

2.4. Data Analyses

A confirmatory factor analysis (CFA) was applied when testing the nature of the
relations among the latent constructs measured by the 17 items of the question-
naire. We evaluated the model based on different fit indices recommended in the
literature [21]. An exploratory factor analysis (EFA) was also used to identify a
set of latent factors underlying the 17 items of the questionnaire. Because there
was no unique solution in the EFA, we adopted the orthogonal varimax rotation.
The advantage of this solution is its simplicity and conceptual clarity. To label
the factors, factor loadings less than 0.4 were neglected.

A hierarchical cluster analysis was used to sort firefighters into groups (pro-
files). The similarity between the individual responses on the 17 items was the
squared Euclidian distance.

Last, to study the relationships between several variables (age, exposure level,
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factor scores, occupational rank, occupational status, marital status, etc.), differ-
ent univariate linear model methods were used, including linear regression
analysis, ANOVA and ANCOVA.

All multivariate and univariate analyses were performed using R [22] and
JASP version 0.9 [23] software.

3. Results

First, the PTSD prevalence was calculated. Of the Nice respondents, 39 (33.33%)
out of 117 respondents indicated a global score above 34, meeting the screening
threshold [20]. Of these, 20 (17.9%) presented a score above 44, meeting the di-
agnostic value proposed by Paul et al [20]. Of the Carcassonne respondents, 3
(4.35%) people out of 69 had total scores from 34 to 40, and no one scored above
44,

The diversity of the PTSD structural models proposed in the literature ex-
presses the complexity of trauma. We focused on eight models related to the
DSM-IV that were tested via a CFA as specified in Table 2. The results showed
poor fit with our data (Table 3), which led us to apply an EFA to the PCL-S. The
EFAs (Table 4) were based on all responses (N = 186). Two EFAs were processed,
one for the Nice data only and one that included the Carcassonne data.

Based on principal component analyses (PCA) and following the Kaiser crite-
rion (eigenvalue > 1), two factors emerged. The first (48%) and the second (10%)
principal components were submitted to a varimax rotation. The rotated factors
were of quasi-equal importance (29% vs. 26%). The first factor represented the
intrusion, avoidance and hyperstimulation dimension (hereby called the “vigil-
ance” factor), whereas the second factor included the emotion numbing ele-
ments of PTSD symptomatology; hereby referred to as the “emotion” factor.
This factor structure was invariant with or without the data from Carcassonne.
The factor scores were computed (by the regression method) and used in subse-
quent analyses.

A hierarchical clustering was performed (all 186 observations) to extract dif-
ferent reaction profiles of the firefighters. The hierarchical tree (dendrogram)
suggested clustering into three clusters. Figure 1 shows a 2-dimensional repre-
sentation of this hierarchical tree on the map produced by the first two factors
(vigilance and emotion). Individual data points as well as contour lines indicat-
ing the density of points are depicted. First class members (N = 22) expressed a
high level of symptomatology on both or at least one of the two factors. Class 2
(N = 100) included the majority of firefighters with no symptoms to some
symptoms. The third class (N = 46) grouped those individuals who showed some
signs, mainly on the vigilance factor.

Crossing the occupational rank and the clusters showed that firefighters I/II
were over-represented in the first profile (y*(1) = 8.24; p = 0.004). Precisely, the
effect of rank was significant for the vigilance factor (5, 153) = 2.850; p =
0.017) but not for the emotion factor (5, 153) = 1.678; p = 0.143). Bonferroni
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Table 2. Specifications of the eight models tested: item mapping for proposed confirmatory factor models.

Model
DSM-IV PTSD symptoms
DSM-IV King et al. [24]* Elhai etal [25] 1° 2b 3b®  Dysphoria® Rasmussen et al. [26]°

B1. Recurrent thoughts or memories

of the most hurtful or terrifying R R R P R, A R, A R Al

events.

B2. Recurrent nightmares. R R R P R, A R, A R Al

B3. Feeling as though the event is R R R p R A R A R Al

happening again.

B4. Sudden emotional reaction

when reminded of the most hurtful R R R P R, A R, A R Al
or traumatic events.

B5. Sudden physical reaction when

reminded of the most hurtful or R R R P R, A R, A R Al
traumatic events.

CI. Avoiding activities that remind
. A/N A A P R,A R, A A A
you of the traumatic or hurtful event.

C2. Avoiding thoughts or feelings
associated with the traumatic or A/N A A P R, A R, A A A
hurtful event.

C3. Inability to remember parts of

A/N N N P R, A N D N
the most traumatic or hurtful events. /
C4. Less interest in daily activities. A/N N N P H,N N D N
C5. Feeling detached or withdrawn

A/N N N P H,N N D N
from people.
C6. Unable to feel emotions. A/N N N P H,N N D N
C7. Feeling as if you don’t have

A/N N N P H,N N D N
a future.
D1. Trouble sleeping. H H DA P H,N H D Al
D2. Feeling irritable or having

H H DA P H,N H D H

outbursts of anger.
D3. Difficulty concentrating. H H DA P H,N H D Al
D4. Feeling on guard. H H AA P H,N H H H
D5. Feeling jumpy, easily startled. H H AA P H,N H H H

Note: R, reexperiencing; A, avoidance; N, numbing; H, hyperarousal; D, dysphoria; DA, dysphoric arousal; AA, anxious arousal, Al aroused intrusion, C,
physiology and cognition. “King et al [24]. Simms ef al. [27]. “Rasmussen et al. [26].

Table 3. Fit indices for the eight tested models.

Model x df p GFI CFI RMSEA AIC
American Psychiatric Association [28] 461.6445 116 0.000 0.767 0.812 0.127 535.6445
King et al. [24] 311.9062 113 0.000 0.847 0.891 0.098 391.906
Elhai et al. [25] 298.3461 109 0.000 0.850 0.896 0.097 386.3461
Rasmussen ef al. [26] 297.5763 109 0.000 0.851 0.897 0.097 385.5763
1* 572.4713 119 0.000 0.697 0.752 0.144 640.4713
2° 445.3951 118 0.000 0.771 0.821 0.123 515.3951
3b? 338.6681 116 0.000 0.833 0.878 0.102 412.6681
Dysphoria® 380.451 113 0.000 0.899 0.854 0.114 460.451

Note: X* goodness of fit statistics with its degrees of freedom and p value; GFI = Goodness of Fit Index; CFI = Bentler’s Comparative Fit Index; RMSEA =
Root Mean Square Error of Approximation; AIC = Akaike Information Criterion. *Simms et al. [27].
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Table 4. Item saturations of the two factors after varimax rotation.

Carcassonne + Nice Nice
Vigilance Emotion Vigilance Emotion
1) Intrusive thoughts 0.755 0.766
2) Distressing dreams 0.700 0.709
3) Flashbacks 0.682 0.680
4) Upset by reminders 0.708 0.692
5) Physical reactions to reminders 0.471 0.430 0.511 0.440
6) Avoidance of thoughts 0.609 0.578
7) Avoidance of reminders 0.746 0.724
8) Psychogenic amnesia 0.428 0.417
9) Anhedonia 0.708 0.717
10) Estrangement of others 0.817 0.838
11) Psychic numbing 0.864 0.885
12) Foreshortened future 0.660 0.666
13) Sleep difficulties 0.522 0.470 0.498 0.479
14) Irritability/anger 0.546 0.549 0.512 0.587
15) Impaired concentration 0.589 0.610
16) Hypervigilance 0.530 0.521
17) Exaggerated startle 0.465 0.548 0.476 0.545

Note: Principal component analysis, varimax rotation. Saturations below 0.40 are not considered. All four
factors: Cronbach’s a = 0.90.

Profiles
o—1 A—2 4+—3
4
2
=
S
2
=)
25|
0
-2

Vigilance

Figure 1. Three clusters representing the respondent profiles.
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post hoc analyses showed that firefighters I/II presented higher scores on vigil-
ance than did officers (#153) = 2.513 p = 0.013) and medical staff (£153) =
2.683; p=0.008). No differences existed between the rank positions for the emo-
tion factor (H(5, 153) = 1.498, p = 0.193). Second, crossing the occupational sta-
tus and the clusters indicated an independence of both variables (y’(4) = 3.24, p
= 0.519), indicating that status seems to have no impact on the three symptom
profiles.

A question arose about the impact of the exposure level of the firefighters in
these profiles. An ANOVA on the link between the three profiles and the expo-
sure level was highly significant (A2, 180) = 5.282; p = 0.006). Simple correla-
tions between the exposure level and the two factors, vigilance and emotion, are
listed in Table 5. Based on these simple correlations, the vigilance factor also
seemed dependent on age, which played a protective role (negative correlation),
and on the exposure level, which decreased symptoms of vigilance. The second
factor, emotion, seemed to depend only on the exposure level. In return, the ex-
posure level was influenced by rank (A5, 153) = 6, 293; p < 0.001) and status
(A2, 149) = 7.211; p = 0.001). The significance found for status is due to the ad-
ministrative staff whose exposure level was naturally very low compared to the
volunteer and career firefighters (contrast: p < 0.001). No significant differences
(contrast: p = 0.348) were found between the latter.

These results highlighted only simple effects. The results can be summarized
in a network of mediations and/or modulations as depicted in Graph 1. Given
the lack of strong theoretical models, we limited ourselves to exploratory models
and the proposition of hypotheses. These mediational hypothesises are summa-
rized in a schematic model in which the two factors, vigilance and emotion, play

the role of dependent variables and the exposure level is a mediating variable.

Occupational
rank \
/=N

‘ Age ] ‘ Exposure ’

level
*
ek
Occupational
status

Graph 1. Schematic diagram of the effects that revealed significance via different analys-
es. Note: *p < 0.05. **p < 0.01. **p < 0.001. Analyses: linear regression, ANOVA, and
ANCOVA.

Table 5. Pearson’s simple correlations of quantitative variables.

Variable 1 2 3 4
1) Vigilance - 0.121 —0.138 (*) 0.151*
2) Emotion - -0.074 0.229%*
3) Age - —0.099
4) Exposure level -

Note. (*) p<0.10; *p < 0.05; *p < 0.01.
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4. Discussion

The present study is one of the few investigations of PTSD expression in fire-
fighters as a result of specific traumatic events. Here, we highlight and discuss the
main findings. First, the schematic model depicted in graph 1 is discussed. Then,
before addressing the meaning of the two factors of vigilance and emotion, we
briefly situate the PTSD prevalence in the context of first responders.

In accordance with the literature, the exposure level was the main factor ex-
plaining PTSD symptoms in firefighters. For example, Paul et al [20] hig-
hlighted a proportional relationship between PTSD severity and the exposure
level to traumatic events. Similarly, Vandentorren et al. [29] observed a positive
relationship between the exposure level and the severity of symptomatology on
victims, rescuers and witnesses after terrorist attacks in Paris in 2015.

Rank emerged as a risk factor in our study. Even though firefighters I/II and
medical staff presented the same exposure level, the former expressed more
symptoms than the latter. We can only hypothesize that this may be due to the
type of activities in which the rescuers engaged. Firefighters join the service with
the notion of defeating fires. In contrast, a terrorist attack involves the death of
many people and the rescue of many injured civilians under the persistent dan-
ger of new attacks during the rescue operation. Therefore, we hypothesize that
firefighters, compared to medical staff, were not engaging in their main respon-
sibility. As proposed by Perrin et al [30], “the prevalence of PTSD was signifi-
cantly higher among those who performed tasks not common for their occupa-
tion” [30].

Stanley et al [6] report significantly elevated symptoms of posttraumatic stress
in volunteers compared to career firefighters. We found independence between
the occupational status and symptomatology. This difference in findings may be
explained by the fact that we investigated PTSD symptoms in response to a spe-
cific event, whereas Stanley et al. [6] compared symptoms between firefighters in
volunteer-only and career-only departments.

Nevertheless, occupational status influenced the exposure level, suggesting
that administrative staff and volunteer/professional firefighters were not exposed
to the same level. This is not surprising as the administrative service acts in the
background and the volunteers and professionals were directly at the location of
the terrorist attack.

Age is a factor with a contradictory impact on PTSD in the literature. Bressler
et al. [4] considered young age a risk factor in the development of PTSD. It is
noteworthy that their meta-analysis is not specific to first responders. In a rescue
worker sample, Paul ef al [20] report the absence of a direct effect of age on
PTSD. In our population of first responders, the effect of age on the development
of traumatic stress symptoms is mediated by organizational factors such as rank.

The PTSD prevalence rates assessed in the Nice and Carcassonne groups were
as widespread as in the literature [31]. The group-related differences in the pre-
valence rate found in our investigation may be due to the type of disaster, loca-

tion and moment of data collection (here considered confounding variables).
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Posttraumatic stress symptoms were related to two main factors. In the litera-
ture, the PTSD factor structure has varied considerably between one and five
factors [4] [24] [27], with a majority of the models containing four factors [32].
All confirmatory models we tested (based on Elhai ef a/ [25] and Simms ef al
[27]) showed unsatisfactory results in our sample. Therefore, we extracted a
two-factor model invariant for the Carcassonne and the Nice populations. Our
first “vigilance” factor included intrusive thoughts and flashbacks, avoidance
behaviour and hyperstimulation symptoms, whereas the second factor, “emo-
tion”, grouped anhedonia, estrangement of others and psychic numbing items.
Horowitz [33] initially proposed a two-factor model that distinguished intrusive
from avoidance states. Subsequently, Taylor ef al [34] found that intrusion and
avoidance symptoms loaded together on a first factor and numbing and arousal
symptoms loaded together on a second factor [35]. The hierarchical cluster
analysis suggested clustering into three profiles depending on symptom expres-
sion and therefore provided an interesting indicator of how firefighters cope
with this type of event.

Several limitations regarding our data can be noted. First, we had a small
sample and missing values on certain variables. The low response rate among
firefighters may be due to the paper-based methodology, rank barriers or stig-
matization as mental symptomatology may be considered a weakness in fire-
fighters’ culture [7] [36]. Furthermore, the psychiatric antecedents of the partic-
ipants were unknown, as was the medical and psychological care that they may
have individually sought after the attack. Moreover, the type of attack (Nice or
Carcassonne) and the time of assessment were confounding variables.

The aim of this article was to shed light on rarely considered factors in the
development of PTSD in firefighters. We accentuated rank and status as two or-
ganizational factors that impact the everyday life of firefighters. We want to en-
courage further research to validate our findings and to elucidate the factors,
psychological, organizational or social, that put firefighters I/II at special risk.
We encourage health professionals to determine the needs of firefighter popula-
tions in terms of special training and care as firefighters are confronted with
traumatic situations every working day. Furthermore, the leading authorities in
the rescue workers’ barracks should pay specific attention when sending per-

sonnel to a rescue intervention.
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