Evaluation of the Self-reported Questionnaires used
to Assess Mental Health After the January 2015
Terrorist Attacks in the Paris Region: IMPACTS
Survey
Leticia Bertuzzi (  leticia.bertuzzi@iplesp.upmc.fr )
Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de santé publique (IPLESP),
Equipe de recherche en épidémiologie sociale
Megane Heron
Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de santé publique (IPLESP),
Equipe de recherche en épidémiologie sociale
Lyderic Aubert
Cellule régionale Antilles
Yvon Motreff
Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de santé publique (IPLESP),
Equipe de recherche en épidémiologie sociale
Philippe Pirard
Santé publique France
Mariana Esteves Paranhos
Ponti cia Universidade Catolica do Rio Grande do Sul – PUCRS
Francesco Della Corte
CRIMEDIM)/UPO
Cécile Vuillermoz
Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de santé publique (IPLESP),
Equipe de recherche en épidémiologie sociale
Stéphanie Vandentorren
Santé publique France
Tarik El Aarbaoui
Sorbonne Université, INSERM, Institut Pierre Louis d’Epidémiologie et de santé publique (IPLESP),
Equipe de recherche en épidémiologie sociale

Research Article
Keywords: mental health disorders, self-report questionnaires, terrorism, HAD-S, PCL-S, MINI International
Neuropsychiatric Interview
Page 1/23

DOI: https://doi.org/10.21203/rs.3.rs-315390/v1
License:   This work is licensed under a Creative Commons Attribution 4.0 International License.
Read Full License

Page 2/23

Abstract
Background: Gold standard measures in mental health are composed of structured clinical interviews.
The design of a study could impede using gold standard measures. Several self-report questionnaires are
then used to screen for a number of psychiatric symptoms. Therefore, the need to understand which
among those would be most appropriate to be applied after terrorism. The present study examined the
performance of self-report questionnaires used to assess post-traumatic stress disorder (PCL-S) and
symptoms of depression and anxiety (HADS) compared to the MINI among civilians and rst responders
involved in terror attacks.
Methods: This study was based on the data from the IMPACTS Survey conducted from 6 to10 months
among civilians (N=190) and rst responders (N=232) after the January 2015 terrorist attacks in the Paris
Region, France. Sensitivity and speci city of the PCL-S and HADS were estimated by the ROC curve. The
optimal threshold for each of the questionnaires was de ned using the Youden index. The area under the
curve was determined to assess the ability of the instruments to diagnose or score the proposed
disorders.
Results: Data of 190 civilians and 232 rst responders were used to assess the performance of PCL-S
and HADS. Concerning the PCL-S: for civilians, the overall AUC was 0.947, and the optimal threshold was
38.5; for rst responders, the overall AUC was 0.899, and the optimal threshold was 39.5. Regarding the
HADS-D: for civilians, the overall AUC was 0.908 and optimal threshold was 7.5; for rst responders, the
overall AUC was 0.617 and the “optimal” threshold was 1.5. About the HADS-A for civilians, the overall
AUC was 0.823 and the optimal threshold was 9.5; for rst responders, the overall AUC was 0.717 and the
optimal threshold was 6.5.
Conclusions: Our ndings demonstrated a satisfactory performance of the PCL-S and the HAD-D to
screen for PTSD or depression (respectively) compared to the MINI, and an unsatisfactory performance
of the HAD-A to assess anxiety disorders compared to the MINI. It would be interesting if the study were
replicated in other countries and in different types of disaster.

Background
Individuals confronted with extreme events such as disasters are at an increased risk of
experiencing mental disorders [1]. Transitory distress symptoms are prevalent after traumatic events.
Within the rst days or weeks, physical, behavioural, cognitive and emotional reactions are expected [2,
3]. Nevertheless, most exhibit psychological distress with pathways combining adaptation and
mitigation, and do not develop psychiatric disorders [4, 5].
The most common mental health outcomes after terror attacks associate with symptoms of depression
and anxiety [4], substance abuse [5, 6], and, in more severe cases, post-traumatic stress disorder (PTSD)
[7–11]. Therefore, it is important to bear in mind the existence of comorbidities. Depression is frequently
diagnosed in patients with anxiety. Studies show that 70% of patients who have a depressive disorder
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may also present anxiety symptoms [12, 13]. In disasters and emergencies, anxiety and depression are
often comorbid with PTSD and vice-versa [14–16]. Consequently, the chances of a misdiagnosis are
probable due to the presence of overlapping symptoms between different disorders.
Gold standard measures to provide diagnosis in mental health are composed of structured clinical
interviews that should be conducted by mental health professionals
and trained researchers/professionals [17, 18]. Spoon et al [19] suggest a well described list of gold
standard structured interviews to screen for PTSD, including the Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM–IV), Clinician Administered
PTSD Scale, the Mini-International Neuropsychiatric Interview (MINI), the Composite International
Diagnostic Interview (CIDI), and the PTSD Symptom Scale – Interview. For depression and anxiety, gold
standard screening measures are still to be recommended [20–23].
Even though highly criticized because of scarce validation studies [24] and various types of bias [25,
26], self-report questionnaires can be greatly used to monitor the progress of a treatment or the
evolution of a disorder. In research projects, depending on the design of a study, self-report questionnaires
could be applied considering a number of different reasons: the simplicity to collect data, the possibility
to include a great number of participants in a short period of time, as an alternative to face-to-face
interviews with specialized or trained interviewers, the opportunity to reach participants across an
extensive geographical area, the low costs, among others.
Currently, several different self-report questionnaires are used to assess PTSD (the PTSD Checklist for
DSM (PCL), Impact of Event Scale – Revised (IES-R), Post-traumatic Diagnostic Scale for DSM-5 (PCL-5),
Trauma Symptom Checklist – 40 (TSC-40) and Trauma Symptom Inventory (TSI)), symptoms of
depression (the Hospital Anxiety and Depression Scale (HADS), Patient Health Questionnaire - 9 (PHQ-9)
and Patient Health Questionnaire – 8 (PHQ-8), Beck Depression Inventory (BDI)) and symptoms of
anxiety (the Depression, Anxiety and Stress Scale-21 (DASS-21), Generalized Anxiety Disorder – 7 (GAD7), Beck Anxiety Inventory (BAI), Hamilton Anxiety Scale (HAM-A)). Despite this wide range of
questionnaires, in case of the impossibility of applying gold standard measures in mental health (face-toface interviews with trained researchers or specialized professionals), it is important to decide for a selfreport questionnaire that would provide the most similar results compared to standard structured clinical
interviews.
In January 7, 2015, a series of terrorist attacks targeted the greater Paris area. It started with the
massacre at Charlie Hebdo magazine causing the death of 12 people. Several related attacks followed
the shooting at the satirical weekly magazine from the 7th until the 9th of January. In total, 17 people were
killed and 20 were injured. Bearing in mind the psychological components terror attacks may entail, the
French National Public Health Agency (Santé Publique France), with the support of the Greater
Paris Regional Health Agency (ARS-Île-de-France), launched the longitudinal survey IMPACTS (the French
acronym for Investigation of trauma consequences among people exposed to the January 2015 terrorist
attacks : support and mental care) to 1) evaluate changes over time in the familial and occupational
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dimensions and their interactions with mental health, and 2) to assess the associated care and support
provided to civilians and rst responders [27].
Due to the scarce research on the best instruments to assess mental health in the context of terrorist
attacks, the IMPACTS survey investigated mental health outcomes for both, civilians and rst responders,
with the use of self-report questionnaires and structured clinical interviews performed by specialized
professionals. The IMPACTS survey provided then the opportunity to assess, in the context of terrorist
attacks, the performance of the following two self-report questionnaires which investigated PTSD and
symptoms of depression and anxiety, respectively the PCL-S and the HADS, compared to a structured
clinical interview proposed by the MINI.
Thus, the present study aimed to compare the performance of the PCL-S and the HADS compared to the
MINI, civilians and rst responders involved in the January 2015 terror attacks six to ten months after the
events.

Methods

Survey design
The rst wave of the IMPACTS survey was conducted among civilians and rst responders who were
exposed to the January terrorist attacks between June and October 2015 (six months after
the terror attacks). The second wave of the study was conducted one year after the rst wave (18 months
after the terror attacks) between June and October 2016. The survey design has been
described elsewhere [27, 28]. To meet the purposes of this study, we assessed the data from the rst
wave.
The IMPACTS survey received approval from the Committee of Ethics and Deontology (CED) of Santé
Publique France in 2015, and from CNIL (the French National Commission on Informatics and Liberties,
notice No. 915262), CPP (the French ethical research committee, notice No. 3283) and CCTIRS (the
French Advisory Committee on Information Processing in Material Research in the Field of Health, notice
No. 150522B-31). Written informed consent was obtained from all participants.

Civilian population
The survey was conducted among four different categories of civilians: 1) injured, hostages or witnesses,
2) members of the editorial staff of the Charlie Hebdo magazine, 3) residents or workers sited 100
meters from the events, 4) those identi ed by other victims. The inclusion criteria were the
following: being classi ed in one of the four previous categories, aging 16 or more, meeting the exposure
criteria A for PTSD of the DSM-5 [29]. There were 190 participants in the rst wave of the study.
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First responder population
The survey was conducted among i) re ghters, ii) police o cers, iii) medical and medico-psychological
emergency teams, and iv) rescue workers (trained volunteers and professionals) from two different
organizations: the French Red Cross, and the Civil Protection of Paris. To be included, rst responders had
to a) have worked in one of the attacks within the rst 12 hours, b) meet at least one of the following
conditions: 1) being in contact with someone directly threatened or injured; 2) being held responsible for
the support/treatment of a victim; 3) being held responsible for medical or psychological support to a
victim; 4) being a relative of a victim; 5) being in need to go back to scene of the attacks; 6) being in direct
contact with the terrorists; 7) being in need to watch video or images of the event (e.g., action-cam such
as GoPro); 8) having fatally lost a partner in the attacks. There were 232 participants in the rst wave of
the study.

Study Variables
For description of the study population, we used the following variables: sex, age at time of the Wave 1,
educational level (higher or lower than high-school diploma), occupational status
(employed/unemployed) and living with someone (yes/no) at the time of the Wave 1, and exposure
category:
- directly threatened: suffering from physical injuries, taken hostage, or present at the scene of the event
and exposed to at least one of the following situations: eye contact with/heard the voice of/talked with
the terrorists; seen a weapon pointed directly to her/himself.
- indirectly threatened: present at the scene during the attacks - but not in the category "directly
threatened" - and having at least one of the following exposures: seen/heard someone else being
threatened/being injured/dying; seen blood or inert/dead bodies; touched injured/inert/dead bodies,
smelled gunpowder.
- witnesses: living or working within a 100 meters radius of the events and not in the categories
“directly/indirectly threatened”
- close relatives from those who were murdered, injured and/or taken hostage.

Description of the instruments (MINI, PCL-S, and HADS)
All characteristics of instruments used in this study were described in Table 1.

Mini-International Psychiatric Interview (MINI)
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The version 6 of MINI was used in the study [30]: MINI is a short semi-structured diagnostic interview
compatible with DSM-5 and International Classi cation of Disease, 11th version (ICD-11). It explores the
presence of diagnostic criteria for the 17 most common disorders in mental health. There are several
versions of MINI and the standard version meets most of clinical and research needs. Questions are
phrased to allow only “yes” or “no” answers With an administration time of approximately 15 minutes, it
stands for a concise but precise structured psychiatric interview for multicentre clinical trials and
epidemiology studies [30]. For this study, MINI was used as the gold standard to assess PTSD, depression
and anxiety.

Post-Traumatic Stress Disorder Checklist
The PTSD Checklist (PCL) is one of the most applied self-report questionnaires to assess PTSD [31]. PCL
for DSM-IV has three versions, PCL-M (military), PCL-C (civilian), and PCL-S (speci c), which vary slightly
in the instructions and wording of the phrase referring to the index event. PCL-S was the one used in this
study. PCL-S it a short and simple self-administered questionnaire that measures the three main
symptoms of PTSD [32] and it can be scored to present a provisional PTSD diagnosis [19, 33]. PCLS focuses on symptoms related to a single event. It consists of 17 items assessing the intensity of the 17
symptoms of PTSD presented in the DSM-IV. These items are rated by the subject on a scale from 1 to 5.
These 17 items can be grouped into three sub-scales corresponding to the 3 sub-syndromes of PTSD:
repetition (items 1 to 5) corresponding to DSM-IV Criterion B; avoidance (items 6 to 12) corresponding to
Criterion C; and neuro-vegetative hyperactivity (items 13 to 17) corresponding to Criterion D [34].

Hospital Anxiety Depression Scale (HADS)
HADS measures the perception’s intensity of seven indicative symptoms of depression (HADS-D) (7
questions scoring from 0 to 3) and seven indicative symptoms of anxiety (HADS-A) (7 questions scoring
from 0 to 3). The questionnaire takes into consideration how the respondent felt in the previous week.
HADS detects the states of anxiety (focusing mainly on symptoms of generalized anxiety) or depression
(aiming attention to anhedonia) [35]. If the score is above 8, an assessment from a specialist should be
required [36].
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Table 1
Description of the instruments used in this study (IMPACTS survey, 2015)
Measured
disorders

Scales used in the survey

Measurement
period

Number
of items

Results

(past)
Depression

Anxiety
symptoms

PTSD

HADS-D

7 days

7 items
(0-3)

Symptoms
Score
(0-21)

MINI

15 days

15
questions

Provisional
diagnosis
(yes/no)

HADS-A

7 days

7 items
(0-3)

Symptoms
Score
(0-21)

MINI Panic disorder without
agoraphobia

1 month

18
questions

Provisional
diagnosis
(yes/no)

MINI Agoraphobia without a history
of current panic disorder

1 month

3
questions

Provisional
diagnosis
(yes/no)

MINI Current social phobia

1 month

4
questions

Provisional
diagnosis
(yes/no)

MINI Generalized anxiety

6 months

11
questions

Provisional
diagnosis
(yes/no)

PCL-S

1 month

17 items
(1-5)

Symptoms
Score
(17-85)

MINI

1 month

14
questions

Provisional
diagnosis
(yes/no)

Statistical analysis
The reliability of the instruments under investigation was measured using Cronbach’s alpha internal
consistency coe cient; results > 0.7 were considered adequate.
Using the MINI as criterion, the implemented analyses considered were as follows: MINI vs PCL-S for
evaluating of PTSD, HADS-D vs MINI for evaluating symptoms of depression, and HADS-A vs. MINI
for evaluating symptoms of anxiety. MINI investigates four different types of anxiety disorders
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(generalized anxiety, panic disorder, agoraphobia and social phobia). We compared MINI and HADS-A for
these four types of anxiety disorders but only the generalized anxiety is presented in this paper. Indeed,
the outcomes from the generalized anxiety were the closest to those measured by the HADS-A (data from
the other three types are presented in the supplementary material).
The receiver operator characteristic (ROC) curve [37] was used to indicate the sensitivity (the true
positive: the proportion of those who were diagnosed by the MINI and also met the score for depression
or anxiety by HADS or PTSD by PCL-S) and speci city (the false positive: the proportion of those who
were not diagnosed by the MINI and met the score for depression or anxiety by the HADS or PTSD by the
PCL-S). The optimal threshold for each of the scales was de ned using the Youden index [38]. The area
under the curve (AUC) was determined to assess the ability of the instruments to diagnose or to score the
proposed disorders. AUC values ≥ 0.70 are considered acceptable, while values ≥ 0.80 are considered
good. The analyses were only performed on the case of at least 5 positive cases of PTSD, current major
depressive episode or generalized anxiety according to the MINI.
Statistical analysis was performed using R version 4.0.0 for windows and plots were made using the
ggplot2 package version 3.3.1 and the plot ROC package version 2.2.1. Con dence intervals for the
AUC were obtained with bootstrap using the pROC package version 1.16.2.

Results

Description of the participants
Civilians (n=190) and rst responders (n=232) who participated to the IMAPCTS survey aged, in average,
42 years old and 36 years old, respectively (Table 2). There were 60.5% of women among civilians, and
31.4% among rst responders. Approximately, 70% of participants were high school graduated for both
populations. In the time of the survey (6 months after the attacks), 17.9% of civilians and 11.2% of rst
responders were unemployed; 24.2% of civilians and 38.4% of rst responders lived alone.
Considering the exposition to the terrorist attacks, the majority of the civilians were less than 10 meters
from the site of the attacks, very close or in a next room (44.2%), or in the neighbouring building
(46.8%). First responders were mostly elsewhere (62.3%). Consequently, 30.5% of the civilians
were directly exposed to the events and 43.2% indirectly threatened. Whereas, rst responders were
mostly indirectly threatened by the events (58.0%) or were witnesses (36.3%).
Among rst responders, 19.4% constituted the emergency outreach psychosocial team,
25.9% were re ghters, 23.7% were police o cers, and 31.0% were rescue workers.
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Table 2
Descriptive statistics for both, civilians and rst responders, 6 months after the January
2015 attacks in the Paris Region (IMPACTS survey, 1st wave, 2015).
Civilians

First responders (N=232)

(N=190)

Sociodemographic

mean

Min-max

mean

Min-max

Age

42

19-84

36

19-70

N

%

N

%

Female Gender

115

60.5

73

31.4

Educational level <high-school diploma

57

30.2

69

29.7

Unemployed

34

17.9

26

11.2

Living alone

46

24.2

89

38.4

Directly threatened

58

30.5

14

6.1

Indirectly threatened

82

43.2

134

58.0

Witness

36

18.9

84

36.3

Close relative of victims

14

7.4

-

-

Medical

45

19.4

Fire ghters

60

25.9

Rescue Workers

72

31.0

Policemen

54

23.7

Exposition
Objective exposure

Type of rescue

Mental health disorders
Regarding PTSD measured by the MINI, 17.9% of civilians (n=190) and 2.9% of rst
responders (n=232) met the criteria for PTSD in the month of the survey. As regards with depression
measured by the MINI, 10.5% of civilians and 0.8% of rst responders met the criteria for a major
depressive episode two weeks previously the survey. Considering anxiety also measured by the MINI,
5.3% of civilians and 5.0% of rst responders met criteria for generalized anxiety (Table 3). Concerning
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the others anxiety disorders, 2.6% of civilians and 1.3% of rst responders have had symptoms of panic
disorder in the previous year, 25.8% of civilians and 8.8% of rst responders suffered
from current agoraphobia, and 4.7% of civilians and 0.8% of rst responders had suffered from social
phobia in the previous month (supplementary material).
Considering PTSD measured by the PCL-S, the median score for symptoms of PTSD was 31 among
civilians (ranging from 17 to 71) and 20 (ranging from 16 to 65) among rst responders (Table
3). Regarding the use of the HADS, the median score for symptoms of depression was 3 (ranging from
0 to 17) among civilians and 1 among rst responders (ranging from 0 to 10). The median score for
symptoms of anxiety was 7 (ranging from 0 to 20) among civilians and 5 among rst
responders (ranging from 0 to 17).
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Table 3
Descriptive statistics of the mental health disorders based on the PCL-S, HADS or MINI for both,
civilians and rst responders, 6 months after the January 2015 attacks in the Paris Region
(IMPACTS survey, 1st wave, 2015).
Disorders

Civilians

First responders

(N=190)

(N=232)

PCL-S or HADS
Median

Min-max

score
PTSD

Median

Min-max

score

31

17-78

20

17-65

Depression
(past week)

3

0-17

1

0-10

Anxiety

7

0-20

5

0-17

n

%

n

%

(past month)

(past week)
MINI

PTSD

No

156

82.1

225

96.9

(past month)

Yes

34

17.9

7

2.9

Missing

0

0

0

0

Major depressive episode

No

116

61.1

195

84.1

(past 15 days)

Yes

74

38.9

37

15.9

Missing

0

0

0

0

No

170

89.5

230

99.1

Yes

20

10.5

2

0.8

Missing

0

0.0

0

2.5

Generalized anxiety

No

178

93.7

220

92.4

(past 6 months)

Yes

10

5.3

12

5.0

Missing

2

1.1

0

2.5

Panic disorder

No

185

97.4

229

98.7

(past month)

Yes

5

2.6

3

1.3

Missing

0

0

0

0

Current depression (past 15 days)
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Agoraphobia

No

140

73.7

210

90.5

(past month)

Yes

49

25.8

21

9.1

Missing

1

0.5

1

0.4

Social phobia

No

181

95.3

230

99.1

(past month)

Yes

9

4.7

2

0.8

Missing

0

0

0

0

At least one disorder

No

130

68.4

199

85.7

(past month)

Yes

59

31.1

32

13.8

Missing

1

0.5

1

0.4

Diagnostic performances of PCL-S vs. MINI for PTSD
screening
For civilians, the analysis was done on n=187 with 3 observations removed due to missing values in
the PCL-S scale. The internal consistency of the PCL-S scale was very good with a Cronbach’s alpha of
0.93. The overall AUC was 0.947 [95% CI: 0.913 - 0.981] (Figure 1). The optimal threshold was 38.5, at a
Youden index of 0.768 giving a sensitivity of 97.1% and a speci city of 79.7%.
For rst responders, 229 individuals were included in the analysis with 3 observations removed due to
missing values in the PCL-S scale. The internal consistency of the PCL-S scale was also very good for
rst responders with a Cronbach’s alpha of 0.91. The overall AUC was 0.899 [95% CI: 0.725 - 1].
The optimal threshold was 39.5, at a Youden index of 0.821 giving a sensitivity of 85.7% and a speci city
of 96.4%.

Diagnostic performances of HADS-D vs. MINI for
depression
For civilians, the analysis was done on 189 participants with 1 observation removed due to missing
values in the HADS-D. The internal consistency of the HADS-D was found to be good with a Cronbach’s
alpha of 0.83 when considering only the items relating to depression. The overall AUC was 0.908 [95% CI:
0.829 - 0.986] (Figure 2). The optimal threshold was 7.5, at a Youden index of 0.743 giving a sensitivity of
85% and a speci city of 89.3%.
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The performances of HADS-D for screening Major depressive episode in the last year measured by MINI
were not good in civilians neither in responders (Supplementary 1). In civilians, analysis done on n=189
with one observation removed due to missing values in the MINI and/or the scale. The overall AUC was
0.716 [95% CI: 0.638 - 0.794]. The optimal threshold was 3.5, at a Youden index of 0.356 giving a
sensitivity of 60.8% and a speci city of 74.8%. For rst responders, the analysis was done on n=231 with
one observation removed due to missing values in the MINI and/or the scale. The overall AUC was 0.617
[95% CI: 0.518 - 0.716]. The “optimal” threshold was 1.5, at a Youden index of 0.204 giving a sensitivity of
62.2% and a speci city of 58.2%.

Diagnostic performances of HADS-A vs. MINI for
generalized anxiety
For civilians, the analysis was done on n=188 with 2 observations removed due to missing values in the
MINI. The internal consistency of the HADS-A when considering only the items relating to anxiety was
lower than that of the whole scale, with a Cronbach’s alpha of 0.76. The overall AUC was 0.823 [95% CI:
0.681 - 0.964] (Figure 3). The optimal threshold was 9.5, at a Youden index of 0.592 (sensitivity: 80% and
speci city: 79.2%.
For rst responders, the analysis was done on n=231 with one observation removed due to missing
values in the HADS-A. The internal consistency of the HADS-A scale when considering only the items
relating to anxiety was found to be quite low with a Cronbach’s alpha of 0.68. The overall AUC was 0.717
[95% CI: 0.543 - 0.89]. The optimal threshold was 6.5, at a Youden index of 0.37 corresponding to a
sensitivity of 66.7% and a speci city of 70.3%.

Diagnostic performances of HADS-A vs. MINI for others
anxiety symptoms
The performances of HADS-A for screening agoraphobia or social phobia were not satisfactory.
Concerning agoraphobia, in civilians, the analysis was done on n=189 with one observation removed due
to missing values in the MINI and/or the scale (Supplementary 2). The overall AUC was 0.737 [95% CI:
0.656 - 0.819]. The “optimal” threshold was 6.5, at a Youden index of 0.366 giving a sensitivity of 81.6%
and a speci city of 55%. In rst responders, the analysis was done on n=230 with two observations
removed due to missing values in the MINI and/or the scale. The overall AUC was 0.606 [95% CI: 0.47 0.743]. The “optimal” threshold was 10.5 at a Youden index of 0.195 giving a sensitivity of 23.8% and a
speci city of 95.7%.
Concerning social phobia in civilians, the analysis was done on n=190 with 0 observation removed due to
missing values in the MINI and/or the scale. The overall AUC was 0.836 [95% CI: 0.73 - 0.942]. The
“optimal” threshold was 9.5, at a Youden index of 0.557 giving a sensitivity of 77.8% and a speci city of
Page 14/23

77.9%. Analysis could not be done in rst responders because of the insu cient cases of social phobia in
this population.

Discussion
Early evaluations with the most appropriate instruments are fundamental to implement adequate
strategies for the promotion of mental health. Thus, the need to employ solid and validated self-report
questionnaires.
Our ndings reported high psychometric values, in particular speci city and sensitivity, related to the PCLS as also found in previous studies [31, 49, 50]. Besides demonstrating a solid capacity of the PCL-S for
assessing PTSD cases, our study demonstrated the correct identi cation of the presence of PTSD, or the
non-presence of PTSD in 94.7% of the cases. It was also identi ed that the optimal threshold for civilians
and rst responders was 38.5 and 39.5, respectively. The PCL-S could be used as a very good alternative
to a standard structured interview for assessing PTSD in critical and complex scenarios such as terrorist
attacks.
In our study, HADS–A demonstrated a good performance for civilians. Our ndings indicated the correct
identi cation of the presence of generalised anxiety, or the non-presence of generalised anxiety, in 82% of
the cases. However, the outcomes were not as promising considering the rst responders’ population. The
correct identi cation of the presence of generalised anxiety cases, or the non-presence of generalised
anxiety, was of 71%. Our study indicated that the performance of HADS-A was not good for screening
other anxiety symptoms such as social phobia or agoraphobia.
The presence of speci c anxiety disorders screened by the HADS-A shows contradictory opinions among
researchers. Julian [51] highlights that HADS-A detects symptoms of generalized anxiety but (as well as
other questionnaires) does not adequately detects speci c anxiety disorders. Nonetheless, Bjelland et al
[52] demonstrated that HADS-A had proper discriminating properties to screen for anxiety different
dimensions of anxiety.
As regards to HADS-D, our ndings were satisfactory among civilians. HADS-D indicated the correct
identi cation of the presence of current depression, or the non-presence of current depression, in 90% of
the cases. It is important to highlight that we did not run the density plots or ROC Curves for the rst
responders’ population because of the small of the sample (0.8%) suggestion actual depression by the
MINI. Bjelland et al [52] and Kjaergaard et al [53] demonstrated that HADS-D is acceptable for accessing
symptoms of depression. Nevertheless, Pettersson et al [54] demonstrated that HADS-D did not meet
minimum criteria for sensitivity and speci city.
Some strengths and limitations of the IMPACTS survey were described elsewhere [55]. Concerning the
limitations that could impact the results, the sample size was small to carry out more in-depth
analyses such as gender-speci c analyses or the exposition among the different rescuers categories. For
instance, in a meta-analysis conducted by Di Maggio and Galea [56], for studies with predominantly male
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populations (>80%), the global average prevalence of PTSD was 11%; while for predominantly female
populations, the overall prevalence was 16%. Besides this, the heterogeneous professional background
could lead to a bias of non-response or social desirability among the rst responder. Another limitation
refers to the timing of data collection. Data were collected at six months from the terror attacks, therefore,
the stability of the results comparing the instruments over time could not be tested.
The strength of the IMPACTS survey is the variety of interviewed populations. Indeed, the recruitment of
civilians was the combination of several lists from different authorities. A comprehensive search was
carried out among residents and local workers who were potentially present when the events took place,
as well as a pro-active search for people which were not listed. Consequently, it was possible to have the
representation of several different occupations in the samples. Second, the IMPACTS survey used face-toface structured clinical interviews performed by specialized professionals to assess psychiatric disorders.
The professionals were trained to avoid re-activating PSTD symptoms, and referred participants to
mental health services whenever needed. Third, to our knowledge, there is no study comparing the
performance of the HADS, the PCL-S and the MINI in the context of terrorism. Besides, we used validated
instruments, therefore the study could be easily replicable.

Conclusions
Our ndings demonstrated the potential applicability of the PCL-S in the aftermath of terror attacks. The
study showed a satisfactory performance of the PCL-S and the HAD-D to screen for PTSD or depression
compared to the MINI. However, an unsatisfactory performance of the HAD-A to assess anxiety disorders
compared to the MINI. We encourage the replicability of this study in different countries, and in other
types of disaster (natural disasters, technological disasters, other mass violence disasters) in order to
validate our results.
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