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Emotional experiences one year after a traffic accident:

An exploratory study of verbatim accounts of the ESPARR cohort

Abstract

The aim of this study was to characterize different possible profiles of emotional
experiences of victims of traffic accident based on verbatim accounts collected one year after the
accident, and to relate these profiles to various socio-demographic and health data. A hierarchical
cluster analysis of the emotional lexicon was made by categorizing and quantifying the
EMOTAIX® lexicon using Tropes© text analysis software. Out of the 751 selected subjects, 328
expressed one or more emotional experiences. A link appeared between quality of life (QoL), post-
traumatic stress disorder (PTSD) and the valence of expressed emotions. Injury severity and history
distinguished two sets expressing negative-valence emotional experience. Paradoxically, a group
also emerged with a large proportion of severely injured persons, associated with the expression of
positive-valence emotional experiences and with domains of QoL and PTSD®. The analysis of
subjective data sheds light on the experience of traffic accident victims and shows a way forward

for research and clinical intervention.

Keywords: Emotional experience, Narrative, PTSD, Quality of life, Victims of traffic accidents.

' Qol: quality of life

PTSD: post-traumatic stress disorder
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Introduction

Projecting data from the Registry of Road Accidents in the Rhone administrative area of
France (Registre des Accidents de la Route dans le Rhone) between 1996 and 2004, the annual
average of road injuries in France can be estimated to exceed 500,000, of which more than 60,000
are considered severe (Amoros et al., 2008). Significant links have been established between injury
severity and time needed for complete recovery (Hours et al., 2013), time to return to work (Fort et
al., 2011), severity of pain (Fort et al., 2011; Hours et al., 2010), impact on families (Hours et al.,
2013), further deterioration of quality of life (QoL) (Christensen et al., 2011; Khati & al, 2013;
Sampalis et al., 2006), and post-traumatic stress disorder (PTSD) (Chossegros et al., 2011;
Davydow et al., 2009).

PTSD is common to all traffic accident victims (Blanchard et al., 1995; Ehlers et al., 1998;
Holeva et al., 2001; Kearns et al., 2012; Murray et al., 2002; Nhac-Vu et al., 2014; Rabe et al.,
2006) and encompasses a wide range of unstable emotional experiences. In the immediate aftermath
of trauma almost all victims suffer re-experiencing (repetitive and intrusive memories of events,
flashbacks, etc.), avoidance (of places, objects and thoughts connected to the traumatic event) and
hyperarousal (difficulty in concentration, irritability, anger, etc.), as well as various cognitive and
emotional effects (Brewin & Holmes, 2003; Bryant, 2011; Jones et al., 2007). Fortunately, in the
great majority of cases, these symptoms then resolve naturally (Bryant, 2011; Kearns et al., 2012).

Yet resolution of PTSD does not always signify the complete recovery of traffic accident
victims. Investigation of the emotional experiences of these victims through verbatims can deepen
our understanding of their functioning and thus better direct proposed provision of early care.

Analyzing subjective data is usually considered as methodologically tricky (Hendrick,
2002). However, analysis of responses to open questions is also particularly suited to data
investigation, notably when it concerns emotional feelings. Indeed, the study of verbatim
transcripts, in spite of their subjectivity, may be the best means of evaluating emotional experience
(Feldman-Barrett, 2006; 2007; Lindquist & Gendron, 2013).

Besides, emotion is hard to encompass at the conceptual level (Feldman-Barrett, 2006;
Brillon et al., 1996; Dalgleish, 2004; Minsky, 1986, 2006). Still, nowadays leading authors in the
field usually agree on operationally defining emotion as a construct of at least four components: the
subjective feeling, physiological, behavioural and cognitive components (Feldman-Barrett, 2006;
2007; Bradley & Lang, 1994; Dalgleish, 2004; Gil, 2009; Russell, 2009; Russell & Feldman-
Barrett, 1999; Scherer, 2005). Importantly for our research, these components are considered as
dynamically and recursively interconnected: a change in one component will generate changes in
the other components. For example, activation of the physiological component (arousal, which

mostly relates to the activation of the autonomic nervous system and endocrine system) can lead to
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heart rate acceleration, increased blood pressure and cortisol release. This activation can translate at
the behavioural level, for example into a state of alertness, a greater perceptual sensitivity, and
faster cognitive processing and motor responses (Scherer, 2005). Similarly, the cognitive
component (appraisal), which consists in an evaluation of the situation, can modify the experienced
emotion, which will reactively change the mental state and thus the way of evaluating the situation.

Evidence for these retroactive loops is supported by contemporary neuroscience (Dalgleish,
2004). It is consistent with the concept of circular causality (Bertalanffy, 1968; Maturana & Varela,
1994, Varela et al., 1991) that, with regard to emotional experience, refers to a dynamic process,
constantly balancing the various components described above. Seen from this perspective,
emotional experiences become more or less effective means of adaptation (Minsky, 2006), in order
to compensate for environmental disturbance (for example, a traffic accident) in a recursive
dynamic.

Following the enactive theory of Francisco J. Varela, Feldman-Barrett (2006) places action
and perception at the centre of her ‘conceptual act’ model of emotion. Emotional experience is here
the result of conceptualizing a basic form of affective response (the core affect concept that is close
to arousal as described above) via an act of categorization. The latter is related to both emotional
awareness acquired through prior experience and to the immediate circumstance. The result is an
emotional experience primed for action. For example, the sight of a bear in a forest triggers an
intense physiological activation, which is arousal (comparable to the core affect); the behavioural
fight-or-flight response is triggered; the feeling of fear takes hold following categorization (see Gil,
2009, p.15) in an interdependent feedback loop.

Most previous work in this field has been concerned with emotional experiences in the
immediate aftermath of trauma, or a few months following (Jones et al., 2007). To our knowledge,
only one recent study was concerned with emotional verbatim of patients with physical injury
(Wiseman et al. 2016). This is a follow-up qualitative study which explore 14 patients experience of
emotional wellbeing at 3 and 6-mouths after injury. In the present study, verbatim accounts found
among questionnaire responses of the ESPARR (Etude et Suivi d 'une Population d’Accidentés de la
Route dans le Rhone)® cohort of traffic victims from the Rhone administrative area provide an
opportunity for this exploratory work. One open question posed at the one-year follow-up allows
the victim to express his or her feeling: “In general, what are your feelings today about this accident
that happened to you one year ago?”

The present study aimed at categorizing the lexicon of victims’ emotional experiences one
year after a traffic accident in order to group them together into distinct profiles. The goal was then

to study the relationship of these profiles to lesion severity, QoL, PTSD and medical history of

2 http://esparr.inrets.fr/ (visited November the 29th of 2016).
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ESPARR cohort members and, by characterizing them, to reveal possible signs of adaptation to the

consequences of a traffic accident.

Method

Participants

The population study is based on the ESPARR cohort which was monitored between
October 2004 and July 2006 and consisted of 1,168 victims of traffic accidents that were at least 16
years old at the time of their accident. This prospective cohort is intended to analyze the health,
familial, social and occupational prospects of survivors of traffic accidents. It derives from the
Rhone registry of road accidents that has since 1995 documented victims injured in a traffic
accident in the Rhone administrative area of France. After an initial interview, the longitudinal
follow-up comprises self-administered questionnaires at six months, then one, two, three and five
years after the accident. The sample has previously been described in articles that focused on

functional outcomes (Hours et al., 2010, 2013).
Material

This study is therefore based on the analysis of the verbatim of participants who responded
to the question: “In general, what are your feelings today about this accident that happened to you

one year ago?”’
Socio-demographic data and medical history

Socio-demographic data (gender, age at the time of accident, educational level) were
reported, as well as personal events that occurred in the year preceding the accident and the medical

history of each patient.
Injury data

Injury data were collected from medical records and encoded by the Registry physician
experienced in lesion coding. Their severity was assessed by means of the Abbreviated Injury Scale
(AIS) (AAAM, 1990). M-AIS (Maximum-AlS, rated from 1: minor to 6: untreatable) is the highest
AIS score, often dichotomized between not very severe diagnosis, corresponding to M-AIS < 3, and
M-AIS > 3 implying a severe diagnosis. Aside an overall score, M-AIS is assessed for each body

region: head, face, neck, thorax, abdomen, spine, upper limbs, lower limbs, skin.



The New Injury Severity Score (NISS) is specially developed for the assessment of multiple-
trauma patients. It corresponds to the sum of the squared AIS scores for the three most severe

injuries.
Quiality of Life

The World Health Organization Quality of Life — Bref scale (WHOQOL — Bref) assesses
QoL by means of a self-administered questionnaire, comprising six dimensions: overall QoL; health
satisfaction; and QoL self-assessments for physical health, psychological health, social
relationships, and environmental health (WHOQOL group, 1995). Responses to each question are
given on a 5-point Lickert scale and weighted by an algorithm to calculate profile scores (scale 0-
100 to be congruent with the generic WHOQOL questionnaire). Higher scores reveal a better

quality of life.
Post-traumatic stress disorder

PTSD is measured according to the Post-Traumatic Stress Disorder Checklist Scale (PCLS),
a self-administered questionnaire with 17 items (graded from 1: ‘not at all’ to 5: ‘very often’) that
follow the 17 diagnosed symptoms of PTSD from the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV). The three sub-components of PTSD are recorded: re-
experiencing (criterion B) for items 1 to 5; avoidance (criterion C) for items 6 to 12; and persistent
symptoms of increased arousal (criterion D) for items 13 to 17. The traffic accident (criterion A)
and the assessment one year after the event (criterion E) were associated to the evaluation. The
threshold score of 44 indicates possible PTSD (Blanchard et al., 1996).

Data analysis

The analysis of verbatim transcripts provided textual data that were then statistically
clustered. The resulting clusters were then compared to socio-demographic data and medical
history, lesion data, QoL and PTSD to determine associations.

The profiles of emotional experiences were created through extraction, categorization and
counting of the emotional lexicon found in verbatim responses to the question about feelings in the
ESPARR questionnaire one year after the accident. The EMOTAIX®® emotional lexicon, under
Tropes® (version 8.4)* software, was used to analyze the written production of the accident victims.

This lexicon enables automatic identification, categorization and counting of the emotional lexicon

% http://centrepsycle-amu.fr/outils-recherche (visited November the 29th of 2016).
* http://www.tropes.fr/ (visited November the 29th of 2016).
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contained in oral or written scripts, of whatever length or word count (Piolat & Bannour, 2009, p.
655).

The EMOTAIX® scenario (cf. link note 3) “is organized into three hierarchical levels of
content category nesting” (Piolat & Bannour, 2009, p. 684) to which classification by positive or
negative valence is added. Categories are displayed in the form of a disk according to the principle
of opposition across a central symmetry. Each category, whatever its hierarchical level, is found
opposite a counterpart of inverse valence that allows one to take note of the negative form, and if
necessary, to place the term in the opposite category. For example, the global level category
(comprising six major themes) of anxiety is found opposite that of composure, while at the
intermediate level (comprising eighteen median themes) tension is opposite to calm, and at the
specific level (fifty-six precise themes) panic is opposite to serenity. Finally, emational experiences
referring to surprise, impassiveness and non-specific emotions are grouped in a primary level.

In addition, each of the fifty-six themes of the specific level, and the three themes of the
primary level, are subdivided according to usage of the term (literal meaning — figurative meaning).
This “manual” re-classification of different figurative terms is essential and allows the inclusion of
a large number of words used in different expressions not always linked to the register of emotional

experience”.
Variables used for hierarchical clustering

Textual analysis provided, for each analyzed extract, the number of words of each theme
that referred to the emotional lexicon at the specific level (among fifty-six themes). It was then
possible to sum the specific emotions to obtain a more general analysis in terms of feelings
(intermediate level, eighteen themes) or one that was more global in terms of affects (six themes).
The intermediate level was finally chosen because it allowed good discrimination of the
participants. The hierarchical classification was thus carried out with the eighteen themes
recounting feelings, to which were added the two valence variables taking into account the

manually reclassified non-specific emotions.

® The French word “caeur” (heart) is used in numerous expressions: “avoir le ceur qui s’emballe” (to have a racing
heart) following a “coup de foudre” (lit. bolt of lightning, or fig. love at first sight) or with intense effort, to undergo
“une opération a ceeur ouvert” (open-heart surgery) or “parler a coeur ouvert” (to speak frankly), “avoir un coup de
ceeur” (to have a favorite, or a crush, or to really like) or “subir un coup au cceur” (to experience love at first sight, or a
sudden crush), “avoir le ceeur sur la main” (to have one’s heart in one's hand: i.e., to be open-handed or generous),
“apprendre par cceur” (to learn by heart), etc. The verification stage allows a term to be disallowed, placed, re-classed,
or accorded a valence according to the context.
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Statistical processing

The first step was to create distinct profiles of emotional experience and then to examine the
characteristics of each one regarding the demographic and medical variables listed above.

Given our theoretical approach, an idiosyncratic approach focused on individuals, rather
than a nomothetic approach focused on variables, seemed appropriate, to take account of the unique
organization of variables (emotional lexicon categorization) within the different profiles (Hendrick,
2002). Hierarchical cluster analysis allowed emotional experiences to be differentiated by clustering
similar profiles, with the distance between each pattern of variables in a “n” variable space
calculated as a coefficient of the Euclidian distance squared. Use of the ‘Ward method’ minimized
intra-group variance. A dendrogram (similarity tree) thus obtained represents the different possible
clusters according to cut-off level. Group quality was assessed on analysis of variance (ANOVA)
on the variables underlying the formation of each group, with pairwise multiple comparison of
group means, and Bonferroni correction to avoid increasing first-order risk. Membership of a group
thus became in itself an explanatory factor.

A non-parametric Mann-Whitney U test was used to compare groups up to three and then
nine groups, according to cut-off levels B and C on the similarity tree. Finally, further ANOVAs
compared the data of each group to various variables: socio-demographic (age), injury severity on
NISS, PTSD on PCLS, and QoL on WHOQOL-Bref. Chi-square tests were also performed on
history and on bimodal variables: socio-demographic (gender), injury severity (threshold of 3 on M-
AIS), PTSD (threshold of 44 on PCLS). Description of the nine groups characteristics is based on
these ANOVA:s.

Results

Descriptive sample

Of the 1,168 participants of the ESPARR cohort, 886 answered to a questionnaire at one
year (75.9%) (Figure 1). The 282 non-respondents were more often young men with minor injuries.



Figure 1: Flowchart describing the selection of the participants in the study, ESPAERFE. cohort

Out of the 886 respondents, 135 were excluded from the analysis because the questionnaire
administered to them did not include the ‘feelings question’, or transcribing their verbatim accounts
was problematic. This study is therefore based on the analysis of 751 (64%) participants.

Of these 751 participants, 626 (83.4%) actually answered the question relating to feelings.
Non-respondents to the question showed a significantly higher proportion of persons who suffered
from serious injuries (M-AIS > 3), notably those with injuries to the lower and upper limbs, as well
as a considerable proportion of persons with multiple trauma. Furthermore, the non-respondent
group was significantly older, and comprised a greater proportion of persons who already had a
previous traffic accident. This group also comprised a greater proportion of persons with cardio-

vascular problems before the accident (Table 1).
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Table 1: Characterization of the study population taking into account the response to the question

about feelings.

. Respondents Non-
Variables (n = 626) respondents p-value
(n =125)
Age at time of accident (mean, s.d.) 34.9 (15.5) 40.6 (17.6) <.001
Proportion of women (%) 40.7 42.4 ns
Proportion of M-AIS > 3 (%) 24.6 40.8 <.001
M-AIS low. limbs > 3 12.6 20.8 <.05
M-AIS up. limbs >3 4.8 10.4 <.05

NISS (mean, s.d.) 7.9(9.9 109 (11.3) <.01
Cardiovascular disorders background (%) 1.6 4.8 <.05
Previous traffic accident (%) 33.6 48 <.01
Post-traumatic stress (PCLS) (mean, s.d.)

Avarage score 30 (14) 29.9 (13.6) ' ns

re-experiencing scale 9.1 (4.8) 9 (4.8) ns

avoidance scale 11.3 (5.6) 11.1 (5.3) ns

hyperarousal scale 9.6 (5.4) 9.8 (5.3) ns
QoL (WHOQOL-bref) (mean, s.d.)

overall QoL 3.7(0.9) 3.7(0.8) ns

health satisfaction 34(11) 3.2(11) ns

physical health 71.1(19.8) 70.7(19.8) ns

psychological 64.9 (17) 63.9 (17) ns

social relationships 71.3(18.8) 71.8(158) ns

environment 65.3 (17) 68.1(15.8) ns
Word(s) count used (mean, s.d.) 13.1(11.1) 0(0) <.001
Emotional word(s) count used (mean, s.d.) 0.9 (1) 0(0) <.001

Among the 626 respondents, 328 (52.4%) expressed emotional experiences in their verbatim

accounts. The significant differences between the group expressing emotional experiences and the
group who did not (n = 298) were mainly for the variables QoL (WHOQOL) and PTSD (PCLYS),

indicating better psychological wellbeing in the second group. Members of this group tended to be

male, were younger, and used far fewer words in their responses. Moreover, this group also

comprised a lower proportion of persons who had severe injuries (M-AIS > 3), as confirmed by

comparing the NISS values (Table 2).



Table 2: Characteristics of respondents without or with emotional experience and according to the valence of emotional experience expressed.

Emotional response (2)

Non-emotional response (1) N _ | |
All (2) Positive (3)  Negative (4) p-value  p-value

(n =298) 1vs?2 3vs4
(n=328) (n=83) (n=245)
Age at time of accident (mean, s.d.) 33.4(15.0) 36.3 (15.8) 34.6 (14.9) 36.9(16.1) <.05 ns
Proportion of women (%) 33.9 47 34.9 51 <.005 <.05
Proportion of M-AIS > 3 (%) 19.5 29.3 28.9 29.4 <.005 ns
NISS (mean, s.d.) 6.7 (8.7) 9 (10.7) 8,4(10,1)  9,2(10,9 <.01 ns
Post-traumatic stress (PCLS) (mean, s.d.)
score > 44 (%) 8.1 23.2 4.8 29.4 <.001 <.001
mean score 25.5(11.2) 34.1 (15.1) 25.4 (8.7) 37.2 (15.7) <.001 <.001
re-experiencing scale 7.8 (4) 10.4 (5.1) 8.0 (3.8) 11.3(5.3) <.001 <.001
avoidance scale 9.7 (4.2) 12.7 (6.2) 9.7 (3.7) 13.8 (6.5) <.001 <.001
hyperarousal scale 8 (4.5) 11 (5.8) 7.7 (3.5) 12.1 (6) <.001 <.001
QOV (WHOQOL-bref) (mean, s.d.)
overall QoL 3.8(0.8) 3.6 (0.9) 4.0 (0.7) 3.5(0.9) ns <.001
health satisfaction 37(1) 3.2(11) 3.8(0.9) 3.1(1.1) <.001 <.001
physical health 75.6 (17.5) 66.9 (20.9) 79.1(13.7) 62.6 (21.3) <.001 <.001
psychological 67.2 (15.1) 62.9 (18.4) 71.5 (14) 59.9 (18.9) <.001 <.001
social relationships 72.5 (17.5) 70.3 (19.9) 77.9 (15.5) 67.6 (20.5) ns <.001
environment 67.0 (15.7) 63.9 (18.1) 70.4 (14.7) 61.6 (18.6) ns <.001
Word(s) count used (mean, s.d.) 8.6 (7.2) 17.3 (12.3) 17.3(11.3) 17.2(12.7) <.001 ns
Emotional word(s) count used (mean, s.d.) 1.6 (0.9) 0(0) 1.5 (0.8) 1.7 (0.9) <.001 ns

-10 -



Hierarchical classification.

The hierarchical clustering analysis was carried out on the 328 subjects expressing
emotional experiences, based on the eighteen emotional themes of the intermediate level and the
two valence variables. Three cut-off levels (A: two "sets", B: three "aggregations” and C: nine
"groups") on the similarity tree were considered (figure 5 in Appendix). Each of these cut-off levels

enabled us to refine the characterization of individuals in the studied population.
Comparison between negative and positive emotion sets (Cut-off level A).

The main distinguishing characteristic of the two sets was the valence of the expressed
emotional experiences, both in terms of negative valence emotional expression (5.7% for the set
expressing positive emotions; Z = -12, p < .001) and of positive valence emotional expression
(92.7% for the set expressing positive emotional experiences Z = -17, p < .001). Among the 328
persons expressing an emotional experience in their response, 245 (74.7%) expressed one or more
negative emotions. Subjects expressing positive valence emotional experiences were more often
male, with better self-assessed QoL and overall showed fewer signs of PTSD than subjects

expressing negative valence emotional experiences (Table 2).
Comparison of the three aggregations (cut-off B)

The cut-off level B differentiated the 245 persons expressing an emotional experience of
negative valence in two distinctive aggregations. Aggregation | (moderate number of emotional
experiences of negative valence, n = 167) differed significantly from aggregation Il (high number of
negative emotional experiences, n = 78) on the mean number of expressions of negative emotional
experiences (1.19 versus 2.59; F(1, 245) = 286.65, p < .001), of feelings of fear (0.09 versus 0.31,;
F(1, 245) = 17.9, p < .001), of anxiety (0.10 versus 0.28; F(1, 245) = 10.13, p < .01), of suffering
(0.19 versus 0.47; F(1, 245) = 19.69, , p < .001) and of depression (0.07 versus 0.41; F(1, 245) =
32.16, p < .001). Only the negative feelings of distress and frustration showed homogeneity
between the two aggregations expressing emotional experiences of negative valence.

The two negative aggregations were distinguished by their PTSD (figure 2) evaluation,
except for the re-experience component of PTSD. In terms of QoL (figure 3), they differed by their
health satisfaction supported by the observed differences in the physical and psychological domains
(Table 3). These two aggregations were furthermore differentiated by the gender (moderate [I]:
46.3% vs high [11]: 60.3%, p<0.05) the severity of the initial lesions (24.0% vs 41%, p<0.001),
particularly of the lower extremities, and the greater proportion of participants with medical history
[hypertension (moderate [I]: 4.8% vs high [ll]: 12.8%); daily life accidents (7.2% vs 16.7%) ,
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osteopathic problems (17.4% vs 35.9%) and a lesser proportion of participants reporting a positive
event prior to the accident in aggregation Il (1.3% vs 13% in aggregation I). Moreover, the

participants in aggregation Il were older. They also employed a greater number of words in their

response and expressed a greater number of emotional experiences.

Table 3: Characteristics of the two aggregations with negative emotions

Moderate negative High negative p*
Variable emotions emotions
(n=167) (n=78)
Agg | Agg 11
Age at time of accident: mean (s.d.) 34.4 (14.1) 42.1 (18.8) <.005
Post-traumatic stress (PCLS)
score > 44 (%) 24.0 41.0 0,004
mean score: mean (s.d.) 37.2 (15.5) 41.6 (15.5) <.005
re-experiencing score: mean, (s.d.) 10.8 (5.2) 12.4 (5.3) ns
avoidance score: mean, (s.d.) 13.2 (6.5) 15.2 (6.4) <.05
hyperarousal score: mean, (s.d.) 11.3(5.9) 14 (6.0) <.005
QOL (WHOQOL-bref) mean (s.d.)
overall QoL 3.5(0.9) 3.4 (1.0) ns
health satisfaction 3.2(1.1) 2.7 (1.1) <.005
physical health 65.2 (21.1) 56.8 (20.9) <.01
Psychological 62.2 (18.1) 54.7 (19.7) <.01
social relationships 68.4 (21.2) 65.9 (19.1) ns
Environment 61.3(19.5) 62.2 (16.4) ns
Word(s) count used mean (s.d.) 13.9 (11.3) 24.3 (12.7) <.001
Emotional word(s) count used (mean, s.d.) 1.2 (0.5) 2.6 (0.9) <.001

* Bonferroni correction

Aggregation 11 consisted of persons expressing one or more positive emotional experiences

described in the preceding paragraph; they differed from the two other aggregations by PTSD and a

better QOL (figures 2 & 3).
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Figure 3: Mean scores of aggregations I. 1T and III for four components of the QoL
(WHOQOL-bref).

Figure 2: Mean scores of aggregations L IT and III for the three sub-components of PTSD
(PCLS).

The asterisks (*) indicate a significant difference with each of the two other
aggregations after Bonferroni Correction p < .01.
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Typology of the nine groups (Cut-off C)

The third cut-off gives 9 groups: their main significant differences are summarized below.
Table 4 shows the significant characteristics of the nine groups, compared to the whole group.
Aggregation | sub-divided into four groups:

v" Group 1 (12.8% of the population): expression of problems (upset and remorse). One third of
the subjects of this group suffered serious injury (M-AIS > 3), with moderate psychological
impact (PCLS, WHOQOL).

v" Group 3 (22%): moderate expression of anxiety and hostility. A quarter of the subjects of this
group suffered serious injury, with moderate psychological impact.

v' Group 6 (6.7%): expression of frustration. 18.2% of the subjects of this group suffered
serious injury, with weak psychological impact, and only 4.5% showed history of osteopathic
problems and only 13.8% had recourse to one or more psychological consultations before the
accident.

v" Group 8 (9.4%): expression of suffering. 12.9% suffered serious injuries differentiating them
from members of groups 1, 2, 4, and 5, and notably none of them had serious injury to the
spine or lower limbs. They had moderate psychological impact.

Aggregation |1 sub-divided into three groups:

v' Group 2 (11.6%): expression of suffering, depression and distress. This group differed from
groups 3, 6, 8 and 9 in the high percentage (44.7%) of subjects with serious injuries,
principally of the lower limbs. These subjects were strongly impacted psychologically,
particularly in QoL in the physical and health domains. 39.5% displayed osteopathic problems
before the accident. On average, they were older than the members of groups 3, 8 and 9.
Finally, only 28.9% had high-school leaving certificates, which differentiated them from
groups 1, 3, 5and 7.

v' Group 4 (5.8%): expression of hostility, discontent and fear. 47.4% of the subjects in this
group suffered severe wounds, which differentiated them from groups 6, 8, 9. There were
remarkably high proportions of serious injuries to the head, spine and thorax, indicating a
high rate of multiple trauma. Comparison of NISS scores provides only weak confirmation of
this fact, the only difference found being with group 9. Members of group 4 had strong
psychological impact, 52.6% having a score of at least 44 on the PCLS, which differentiated
them from all the other groups, especially in the hyper-vigilance dimension of PTSD. 42.1%
had osteopathic problems before the accident, and 52.6% had recourse to one or more
psychological consultations prior to the accident. Finally, they expressed an average 3.7

emotional experiences, which differentiated them from all other groups.
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v' Group 7 (6.4%): expression of anxiety. 28.6% of the subjects of this group suffered serious
injury. They had moderate psychological impact, although one third exceeded the threshold of
44 on the PCLS. It is noteworthy that the group comprised two thirds females and that 19% of
members suffered from arterial hypertension before the accident.

Aggregation 111 sub-divided into two groups:

v' Group 5 (16.8%): expression of wellbeing and goodwill. 40% of subjects in this group
suffered serious injury, a rate equivalent to groups 2 and 4, but which differentiated them
from groups 8 and 9. They were not psychologically impacted in terms of PTSD or QoL, both
of which they judged excellent in every domain.

v' Group 9 (8.5%): expression of calm. Only 7.1% of subjects in this group suffered serious
injury, which differentiated them from groups 1, 2, 3, 4, 5 and 7 (figure 4). They had no
psychological impact in terms of QoL, and their PCLS scores were extremely low and never
exceeded the threshold of 44. It is noteworthy that this group comprised only 25% of females,

which differentiated it from groups 2, 3, 4 and 7.
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Table 4: Proportional and mean characteristics of the nine groups, and the whole group

Strong negative emotion — Agg  Positive emotion

Moderate negative emotions — Agg | Y Agg lI All
Upset Hostility Frustration Suffering Depression Discontent, Anxiety Wellbeing Calm
% Remorse a bit of Distress Hostility
Anxiety Fear
Group 1 3 6 8 2 4 7 5 9
n 42 72 22 31 38 19 21 55
Women 47.6 50.0 31.8 48.4 55.3 63.2 66.7 40.0 25.0 47
Bac & + 61.9 50.0 31.8 51.6 28.9 47.4 57.1 56.4 50.0 494
M-AIS >3 33.3 25.0 18.2 12.9 44.7 47.4 28.6 40.0 71 293
Head >3 7.1 14 9.1 6.5 7.9 15.8 95 7.3 00 6.1
Spine > 3 4.8 14 4.5 0.0 5.3 15.8 4.8 3.6 0.0 37
Chest > 3 4.8 6.9 13.6 6.5 13.2 21.1 0.0 10.9 0.0 82
Abdo. >3 0.0 2.8 0.0 3.2 2.6 5.3 0.0 0.0 36 1.8
;‘(’W' limbs= 167 111 9.1 0.0 26.3 21.1 190 218 36 1146
Up. limbs>3 2.4 8.3 0.0 0.0 7.9 0.0 4.8 10.9 0.0 52
Background
Psychological 35.7 33.3 13.6 38.7 26.3 52.6 42.9 21.8 250 31.1
Heartbeat 4 ;g 0.0 65 53 5.3 00 18 00 2%
disorder
Hypertension 4.8 4.2 9.1 3.2 7.9 15.8 19.0 55 107 7.3
Life accident 4.8 8.3 9.1 6.5 15.8 15.8 19.0 7.3 10.7 9.8
Osteopathic 15 595 45 194 395 421 238 236 107 223
disorder
Traffic 33.2
accident 38.1 27.8 31.8 45.2 31.6 15.8 33.3 40.0 28.6
Neg.emo. a9 417 455 484 447 36.8 429 491 a9 36
event
Pos. emo. 8.2
event 14.3 9.7 9.1 16.1 2.6 0.0 0.0 7.3 7.1
PTST > 44 26.2 25.0 18.2 22.6 39.5 52.6 33.3 7.3 0.0 232
Upset Hostility Frustration Suffering Depression Discontent. Anxiety Wellbeing Calm
Mean Remorse a bit of Distress Hostility
Anxiety Fear
Ageattimeof 5/ 4 345 355 333 459 42.3 352 371 207 °63
accident
NISS 9.8 7.6 9.8 6.6 10.3 15.1 9.1 10.4 46 9.0
PCLS
mean score 36.8 35.1 31.8 35.5 42.4 46.0 36.5 26.6 23 34.1
re-experiencing 116 109 92 104 125 12.9 11.8 83 74 104
score
avoidance score  13.7 13.2 11.6 13.6 16.2 16.4 12.5 10.2 89 127
hyperarousal score 11.5 11 11.0 11.6 13.7 16.7 12.3 8.1 6.8 11.0
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Strong negative emotion — Agg  Positive emotion

Moderate negative emotions — Agg | 1 Agg 11 All
WHOQOL-

bref
overall QoL 3.6 3.6 3.6 34 3.3 34 3.7 4 4 3.6
health satisfaction 3.3 3.3 3.1 3 2.3 3.1 3.2 3.7 39 32
physical health 68.2 65.8 64.2 60.5 50.3 56.3 68.6 78.7 79.9 66.9
psychological 65.2 63.3 59.8 57.1 53.7 55.4 56 74.2 66.2 62.9
social 70.3
relationships 725 69.9 66.7 60.8 64.8 66.7 67.1 78.7 76.3
environment 63.8 60 62.0 60.4 59.6 66.7 62.9 72.3 66.8 63.9
\J\éggd(s) count 14.6 14.9 11.0 12.9 20.9 29.2 260 204 111 173
Emotional word(s) 4 o 1.1 1.4 1.0 23 3.7 2.4 17 11
count used 1.6
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Discussion

Our study aimed to characterize different possible profiles of emotional experiences of
victims of traffic accident based on verbatim accounts collected one year after the accident. Injury
severity and history distinguished two sets expressing negative-valence emotional experience.
These profiles were then linked to socio-demographic and health data. A relation appeared between
quality of life (QoL), post-traumatic stress disorder (PTSD) and the valence of emotions expressed
by victims one year after their traffic accident. Expression of emotional experiences of positive

valence was associated with low assessments of PTSD and good self-assessments of QoL.
Categorization of emotional experiences

Among the 751 participants of the ESPARR cohort able to respond to the question about
feelings, 125 (16.6% of the sample) avoided doing so. Non-respondents to this question showed a
higher proportion of seriously wounded and are elderly than respondents, regardless of gender. It is
noteworthy that they replied to all the other parts of the one-year questionnaire. This question
impinges on a realm of intimacy, concerning as it does a ‘tipping point’ after which, for the most
severely injured, their position in their own environment and their life-projects were never the same
again (Mayou & Bryant, 2003). Avoiding the expression of emotional experiences can be
understood as a difficulty to express feelings that are still too vivid. The higher NISS scores of these
‘non-respondents,” a sign of multiple traumas, support this proposal but is not coherent with the
absence of difference for PTSD scores and Quality of life between respondents and non-
respondents.

Not all respondents expressed an emotional experience. Those who did not so were more
frequently males, suffering from less severe injuries. Their self-evaluation showed them to be more
satisfied in terms of QoL and less affected by PTSD. This result contradicts previous work that
showed an association between the persistence of PTSD and emotional inhibition (Holeva & al.,
2001; Bryant, 2011). One approach to explain this contradiction lies in the concept of emotional
granularity (Feldman-Barrett; 2006; Russell & Feldman-Barrett, 1999). According to the authors, a
high level of emotional granularity is associated with a detailed description of feeling, and ability
for fine and precise categorization. Conversely, broad and general description, and poor ability to
categorize feelings corresponds to a low level of emotional granularity. Thus, knowing how to
describe an emotional experience requires on the one hand substantial mastery of language, and on

the other, excellent abilities to discriminate feelings, and these are aptitudes not easily acquired.
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Injury severity would expect to influence the expression of emotional experiences, notably
their positive or negative valence. The two groups (valence of positive and negative feelings)
differed from each other on health status variables (QoL and PTSD) without differentiation when it
comes to the seriousness of the injuries. Thus an interrelation appeared between the valence of the
expressed feelings and all components of QoL and PTSD. This result tallies with those of a study
that found QoL depended more on socio-demographic variables (such as living alone, or incapacity
to work) than on the gravity of the lesions or time spent in medical care and rehabilitation (van
Delft-Schreurs et al., 2014). Moreover, we would expect serious head injuries to influence
expression of emotional experiences numbed by brain trauma (Bryant, 2011). This did not appear in
our sample, however, posing the question of differential diagnosis between brain injury and PTSD.
The activation dimension, or degree of arousal ranging from calm to excitement, is included in
numerous study tools, such as the Geneva Emotion Wheel that measures the intensity of emotions
(Sacharin & al, 2012), and the Russell & Feldman-Barrett model, which focuses on the excitation
component of the core affect (Russell & Feldman-Barrett, 1999). Activation is highlighted in our
study by the cut-off levels B and C. Our results suggest that the activation level varies from one
type of emotional experience to another. Feelings corresponding to anxiety (group 7), and those
expressing hostility, discontent and fear (group 4), or depression and suffering (group 2), are
endowed with greater activation than all the other feelings expressing emotional experiences of
negative valence. Indeed, persons in these groups (aggregation Il) differed from those forming
aggregation | (moderate number of negative emotional experiences expressed) by exhibiting a
greater proportion of seriously injured persons, higher PTSD scores, poorer score in self-assessed
QoL and higher rates of medical history. Correspondingly, few reported a positive event before the
accident (1.3%).

Comparing two sub-groups derived from aggregation Il (expression of positive emotional
experiences), we can extend, through symmetry, this difference in activation for emotional
experiences of positive valence. Whereas group 9 (expression of calm) stood out for being the least
impacted by the accident (physically, psychologically and in terms of history), group 5 (expression
of wellbeing and well-wishing) showed a proportion of seriously injured (M-AIS > 3) victims
similar to that of groups 2 and 4, the most impacted by the accident at all levels. Even so, group 5
victims expressed positive emotional experiences and their assessments for PTSD and QoL showed
a high standard of psycho-social adaptation.

A counter-intuitive profile emerged from the results: group 5 combined a high rate of severe
injury associated with the expression of psychological wellbeing (PTSD, WHOQOL) and feelings
of positive valence. Thus, if the subjects are optimistic about their future, if they relativize their

accident, if they think they have been “lucky” - a word repeated 48 times in the verbatim accounts —
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they may express emotional experiences of positive valence, confirmed by the self-assessments of
QoL and PTSD. At the same time they have suffered serious injuries, as was the case with a large
proportion (40%) of the victims of group 5. Feldman-Barrett (2006) suggests that emotional
experiences are constructed by an act of categorization, and asserts that acquired knowledge
determines our points of view, our way of seeing and of feeling. This introduces a circular causality
(Bertalanffy, 1968; Maturana & Varela, 1987; Varela et al., 1991) that guides clinical practice.
Indeed, the data of group 5 suggested that expressing feelings increases happiness (bliss, joy,
laughter), spirit (gaiety, liveliness, arousal), relief (soothing, release), and affection (love, desire,
admiration, attraction), as factors that provide protection in dealing with the consequences of a
traffic accident. By contrast, expression of suffering (weeping, pain, tears), as found in members of

group 8, may be an aggravating factor, considering the low rate of severe injury in this group.
Emotional experiences: a therapeutic lever

These results deserve careful consideration in terms of their application in providing care for
traffic accident victims. Group 5, reflecting a psychosocial adaptation in spite of a high rate of
serious injury, showed that expressing feelings could be related to resilience (Dufour et al., 2000).
Reviving the traumatic event in debriefing or imaginary re-experience (Brillon et al., 1996; Bryant,
2011) or by writing (Sloan & al., 2012) are practices that have proved effective in treating PTSD. It
appears that early intervention, in the hours following the traumatic event, may be advisable in
order to mitigate the negative consequences of exposure to trauma (Kearns et al., 2012;
Matuseviciene et al., 2015). In line with this idea, and the emotional experiences expressed by
group 5, reframing the emotional situation may be an interesting tool (Schaefer et al., 2013).
Reframing basically consists in altering the context of a situation with the aim of changing
completely the meaning. In order to be accepted, reframing must appear culturally plausible to
whomever it is suggested and is only of use if it offers an alternative reading of the situation, if it
opens up other possibilities (Watzlavick et al, 1967, 1974). Hypnosis is recognized as an
“operational means of reframing by which the entire behaviour of the subject is reframed as other”
(Melchior, 2002) and can be of use in enabling traffic accident victims to express their pessimism,
imbued with emotional experiences of negative valence, immediately after the accident.

Our results also carry a possible lesson for the planning of social support. Expression of
negative valence emotional experiences showed a low level of satisfaction in the social and
environmental areas of QoL while differing in the physical and psychological domains. Yet it is
widely recognized that perceived social support, which is one dimension of the social network, is as
much a factor of psychological as of physical resilience (Barrera & Ainley, 1983; Dufour et al.,
2000; Holeva et al., 2001; Mitchell & Trickett, 1980; Robinaugh et al., 2011). It seems important to
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take into account family members, to integrate them into the care process, for example through
therapeutic education on the psychological consequences of PTSD or a traffic accident, with the
aim of enabling them to respond to their kin in an adaptive manner and thereby join his or her social
support team. The work of reframing with the victim, based upon re-discussion within the family
circle of the ties of attachment, can prove useful in making the victim aware of his or her social
network, while feeling cared for and supported (Erickson & Rossi, 1978).

Other therapeutic treatments could be proposed such as mindfulness-based cognitive therapy
(MBCT), which acts as a training to improve the emotional granularity, could prevent the risk of
depressive relapse (subjects in subgroups 1 and 2) (Kuyken et al. 2016, Piet et Hougaard, 2001, Van
der Velden, 2015). While taking into account the expression of emotions, the EMDR technique
(Eye Movement Desensitization and Reprocessing) gives good results in the care of adult PTSD
(Shapiro, 2001, 2014). It has also been shown that EMDR and hypnosis can be combined as a
therapeutic approach for dissociative disorders, amplifying the clinical effectiveness. In 2013, WHO
warned against some common treatments, such as the administration of benzodiazepine to reduce

acute symptoms of post-traumatic stress (World Health Organization, 2013).

Strengths and limitations

To our knowledge, the question of emotional experiences one year after a traffic accident
has never been studied on such a large population with a prospective follow-up. The results
therefore are particularly interesting for developing knowledge of accident victims who suffer
prolonged multiple consequences and for considering how to improve the targeting of early
therapeutic intervention. Several limitations are apparent, however. Non-respondents are described
as young men with minor injuries which is usual (Nhac-Vu et al., 2014; Tivesten et al., 2012, van
Delft-Schreur, 2014). However, this could call into question the possibility of generalizing our
results to the general population.

Among the entirety of verbatim accounts contained in the ESPARR cohort questionnaires,
we restricted ourselves to those that referred to a specific open question. Several other written
records were ignored, which implies an obvious loss of data. Furthermore, the dominance
component (control — non-control) could not be taken into account, as the verbatim accounts were
too short to extract from them a satisfactory linguistic analysis.

The methodology also suffered from non-response, notably for the QoL and PTSD
variables. Nevertheless, incomplete questionnaires, even in the worst cases (PTSD), only concern

5% of respondents, which should have little impact on the results.
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Conclusion

Distinctive profiles of emotional experiences from the verbatim accounts of victims one year
after their traffic accident were find. A counter-intuitive result was brought to light, in that members
of group 5, who expressed emotional experiences of positive valence confirmed by psychological
wellbeing (high QoL and low symptomatology of PTSD), also suffered serious injuries during the
accident event. Our approach improved understanding of the emotional experiences of traffic
accident victims, thus enabling the provision of care to be systematically directed toward
psychological management of traffic accident victims arriving in health-care structures, furthering
remission and promoting their psychological wellbeing. Consideration of emotional experiences as
stratagems adapted to coping with environmental stress led us into the field of psychosocial
adaptation of survivors of traffic accidents. This is a vast field, encompassing not only
rehabilitation, ergonomics and cognitive science, but also the political and economic dimensions,

which influences social organization and integration of disabled members of the community.
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