Cite as: Fidel-Kinori, S. G., Eiroa-Orosa, F. J., Giannoni-Pastor, A., Tasqué-Cebrian, R., Arguello, J. M., &
Casas, M. (2016). The Fenix Il study: A longitudinal study of psychopathology among burn patients.
Burns, 42(6), 1201-1211. http://doi.org/10.1016/j.burns.2016.01.026

The Fenix 11 Study: A longitudinal study of psychopathology among burn patients

Fidel-Kinori, Sara Guilal"; Eiroa-Orosa, Francisco Jose?"; Giannoni-Pastor, Annal*;

Tasqué-Cebrian, Ruth®; Arguello, Jose Marial; Casas, Miguel*

1. Department of Psychiatry. University Hospital Vall d’Hebron. CIBERSAM.
Universitat Autonoma de Barcelona, Catalonia, Spain.

2. School of Psychology, University of East London.

* The first three authors contributed equally to this work, and all authors contributed to the

development of the project in its different stages.

Address of correspondence

Dr Francisco Jose Eiroa Orosa

Seccid de Personalitat, Avaluacio i Tractament Psicologic
Departament de Psicologia Clinica i Psicobiologia
Institut de Neurociéncies

Facultat de Psicologia

Universitat de Barcelona

Passeig Vall d'Hebron, 171

08035 Barcelona

fijeiroa@gmail.com

Page 1 of 28


http://doi.org/10.1016/j.burns.2016.01.026
mailto:fjeiroa@gmail.com

The Fenix 11 Study: A longitudinal study of psychopathology among burn patients

Abstract
Psychological symptoms are common among burn survivors. However, knowledge about
epidemiology and predictors of psychopathology has shown great heterogeneity in this
population. The Fenix-1l Project was the first epidemiological study on the
psychopathological consequences of burn injuries developed in Spain, providing a detailed
analysis of the progression of psychological symptoms during the first six months after
injury. Three hundred and thirty-three patients were monitored and 183 were included in this
study. Posttraumatic, depression and anxiety symptoms showed a general decreasing
tendency across time. At 6 months, 34 patients showed clinically significant Posttraumatic
Stress Disorder (PTSD) symptoms (20.5% of 166 patients reached at 6 months) as measured
with the MINI Neuropsychiatric Interview. Within this group of patients, anxiety, depression
and hyperarousal increased at 30 days, and avoidance 90 days after injury. The most accurate
predictors of PTSD were found to be being burned in a Motor Vehicle Accident, risk of
social exclusion, low body-image adjustment, anterior trunk location of the burn injury and
life threat perception during the burn-shock period. Considering these factors, clinicians may
identify patients at risk of PTSD development, allowing an adequate follow up and
preventive interventions which may minimize the psychological consequences of burn

injuries.

Key words: Burn patients; psychopathology; epidemiology; Acute Stress; PTSD



Introduction

The incidence of burn injuries requiring medical care is nearly 11 million people a
year throughout the World [1], producing significant morbidity, long-term disabilities and
still in many cases, fatalities. Advances in the prevention and approaches to fire
extinguishment have reduced the extension of, and mortality caused by burn injuries [2].
Furthermore, while about 60 years ago the survival rates of patients with a total burn surface
area (TBSA) covering 40% of the body was 50%, currently people with a 70% TBSA have
the same survival rates [3]. This increase in survival due to the improvement of medical
treatments has enabled a specific focus on the mental health of burn survivors [4]. Within
these new approaches, psychosocial assessment and interventions have made significant
progress in the prevention, detection and treatment of the mental health consequences
following a burn injury [5].

Psychological sequels of burn injuries involve mainly affective and anxiety
symptomatology [6]. Although diagnoses such as major depression and generalized anxiety
are common in these patients [7—9], the emergence of acute and posttraumatic stress disorders
(ASD and PTSD respectively) as specific diagnoses allowed a more detailed analysis of the
acute psychological consequences of burn injuries and its risk of chronification [10,11].
However, literature in this field is still scarce.

Regarding its epidemiology, prevalence rates of PTSD in burn patients range from 3%
to 45% [12]. In this regard, epidemiological studies on the progression of PTSD symptoms
within burned patients have mainly been conducted in the U.S. and Nordic European
countries where treatment is highly developed. However, there have been some studies
coming from Mediterranean [13] and some emergent countries [14,15]; showing similar
PTSD figures [12]. No major epidemiological differences should be expected from similarly

developed areas, as the factors related to the incidence of PTSD are associated with the



development of medical treatment at the time of the study, the type of population and the
methodology with which the study was carried. However, as specific differences could be
found in diverse clinical settings, we consider important to monitor the occurrence of
psychological symptoms, adding methodological developments to improve the understanding
of the risk factors for its development and progression.

Regarding the possible predictors of PTSD occurrence among burn survivors, clinical
variables such as the occurrence of a blast, the amount of TBSA affected, previous affective
disorders, delirium, dissociative experiences, severe pain during acute treatment, and the
length of stay (LOS) in medical settings, appear as good predictors of psychological distress,
including PTSD [10,16,17]. However, personal and subjective variables such as age, female
gender, life threat perception during the burn-shock period, and lower levels of perceived
social support, also appear to affect the course of psychological adjustment after a burn injury
[6,12,18-20]. Indeed, according to some authors, subjective and personal variables may have
a more pronounced impact on distress than the clinical characteristics of the burn injury
[13,21]. Nevertheless, until now, few studies have systematically included a sufficient set of
clinical and subjective factors, neither meta-analytic evidence seems enough to effectively
predict the occurrence and chronification of PTSD symptomatology, and therefore, which
patients have a greater need to receive preventive interventions.

The aim of this work was to explore the progression of psychological sequels among
patients included in the Fenix-Il, a longitudinal study of psychopathology in burn patients
admitted to a specialized unit in Barcelona, Spain. This paper will focus on: (1) the
epidemiology and progression of posttraumatic symptomatology across the first 6 months
after burn injury, and (2) the clinical and psychosocial predictors of PTSD during this period

of time.



Method

Participants.

The Burn Centre of the Vall d'Hebron hospital system provides services for a total
population of 8 million persons corresponding mainly to the Catalonia Region (an
autonomous community with a total population of 7.5 million). The incidence of burns in
Catalonia corresponds to the average in developed countries [22], with 31.2 per 100000
person/year referred to specialized units [23]. Four hundred and eighty nine patients were
admitted into the Plastic Surgery and Burns Department of the Vall d’Hebron University
Hospital in Barcelona (Spain) between April 2009 and June 2011 (see admission criteria in
figure 1).

From this initial pool, three hundred and eighty three patients between 18 and 75
years of age were monitored, and 183 agreed to be included in the study after applying the
following exclusion criteria: a) not enough Spanish/Catalan language proficiency; b) Mini-
Mental State Examination <23; c¢) exitus and, d) recruitment limitations (i.e. short term
admissions of less than 72 hours or admissions for follow up of long-term sequels). No
patient explicitly withdrawn consent once included in the study. A flow chart of the study can

be seen in figure 1.



Figure 1. Flow diagram of the study

Patients admitted to the Burns unit ADMISSION CRITERIA
between April 2009 and June 2011 with
second and third degree burns (n=489) 1. Second-degree burn injuries > 5%

of Total Body Surface Area (TBSA)
burned in older adults (> 50 years)

.| Less than 18 or more than 75 and >5-10% of TBSA burned in
"| years of age (n=106). younger patients.
2. Third-degree burn injuries, > 1%
v of TBSA burned (all ages).

3. All second or third-degree burn
injuries requiring cosmetic or
functional treatment.

, Not enough language 4. All electrical and chemical burn
proficiency (n=60) injuries.

Withdrawal of consent (n=31) 5. Circular burn injuries on
extremities and thorax.

6. Burns with associated traumatism

Target population (n=383)

Mini-Mental State Examination

»> or smoke inhalation.

<23 (n=14) 7. Burn injuries in patients with
| Exitus (n=11) previous severe illnesses (e.g.,
" diabetes).

,| Short admissions, long term
sequels (n=84).

v

Baseline assessment (n=183)

7 days (n=143)

» 14 days (n=159)

21 days (n=174)

» 30 days (n=180)

» 90 days (n=173)

180 days (n=166)

v

h 4

Patients completed all 6 assessments (n=119)

Study design and procedure.
This study was a longitudinal follow-up across 6 months, in which 6 assessments were

made, at 7, 14, 21, 30, 90 and 180 days after the burn injury. An ad-hoc structured baseline



interview which included sociodemographic and relevant medical history data as well as
characteristics of the burn injury was administered by two trained psychologists.
Additionally, a battery of self-administered questionnaires was provided to participants in
each assessment (please see instruments section below). The study was approved by the
Clinical Research Ethics Committee of the hospital. Additionally, patients included in this
study accepted participation in a voluntary and anonymous basis by signing an informed
consent according to the Helsinki Declaration (amended in Tokyo, 2004).

Measures.

As said above, an ad-hoc inventory was used to record the sociodemographic
characteristics including age, gender, marital status, cohabitation, education, employment,
access to housing and perceived social support (support from family, colleagues, and friends
measured with a 1-5 Likert scale). Injury and clinical features included TBSA, LOS, degree
of burn injury, body location, etiology, place of occurrence (including home, work, street,
camping/ barbecue, vehicle, and a small amount of other settings such as public buildings),
circumstance of occurrence (including occupational, suicide attempt, motor vehicle accident,
aggression and other accidents, i.e. accidents in which none of the previous circumstances
were applicable, mostly daily activities which are supposed to imply low risk such as scald or
steam burns), presence of other affected people, body-image adjustment (measured with the
question: Do you see any changes in your body image? If yes, how do you experience them?
And taking “yes” and “badly” as low adjustment), peritraumatic conditions (based on the
CAPS [24] dissociation section, i.e. a 1-5 Likert frequency scale asking for the presence of
dissociative amnesia, derealization, sensory numbness, depersonalization and emotional
numbness; and dichotomic questions asking for the occurrence of emotional paralysis, loss of

awareness and life threat perception, previous mental health problems and substance use.



In order to clarify if there was any cognitive impairment condition likely to invalidate

any response (e.g., dementia, traumatic brain injury or impairments due to smoke inhalation),

patients were assessed using the Mini-Mental Estate Examination [25]. The rest of

psychometric instruments included the following list.

a) Anxiety was measured using the State Trait Anxiety Inventory, STAI [26], a

b)

c)

d)

commonly used inventory of trait and state anxiety consisting of 40 questions on a
self-report basis. This questionnaire allows the differentiation of anxiety derived from
personality traits, with anxiety related to the fluctuation of patients’ recovery.
Depression was assessed using the 1996 version of Beck Depression Inventory, BDI-
Il [27]. This 21-question self-report inventory is probably the most widely used
psychometric test for measuring the severity of depression, thus allowing
comparability with other studies made on burn injuries or other medical conditions.
The 1997 revision of the Impact of Events Scale, IES-R [28] was selected to measure
the three-clustered stress response to trauma because of its psychometric properties
and consequent three factor structure specifically validated within burn survivors [29].
The Davidson Trauma Scale, DTS [30], was used to measure posttraumatic symptoms
severity and frequency only at 30, 90 and 180 days assessments. Previous studies in
burn patients have used this scale as a measure of posttraumatic symptomatology
[31]. A DTS cut-off score of 40 was recommended by original authors, as the optimal
cut-point for accurate classification of PTSD, but the values that demonstrated
comparable efficiency were present across a range of different scores [32].

The MINI international neuropsychiatric interview [33], was used at six months to
perform a clinical diagnosis of PTSD following DSM 1V criteria. In the same way
that other similar but more comprehensive instruments, such as the Structured Clinical

Interview for DSM and the Composite International Diagnostic Interview, it has



largely demonstrated its validity and reliability [34], and it has already been

successfully used to assess PTSD in burn research [35].

All instruments used in this study have demonstrated to be valid and reliable, specifically
among burn patients [36]. Although basic clinical information was collected on an ongoing
basis for all participants, patients were given psychometric instruments whenever the medical
team allowed it, depending on their level of consciousness and pain. We considered the
criteria used in a previous study of burn patients [37], where the authors considered a
minimum period of 72 hours after extubation due to reestablishment of comprehension and
coherence. This meant that some patients could not be included at baseline or in the following
assessments but were included as soon as it was possible. A flow chart specifying the number
and characteristics of patients included in the study can be seen figure one.

Statistical analyses.

Descriptive analyses were executed for all sociodemographic and clinical features at
every assessment. In order to verify if subjects included (n=183) and excluded (n=200) were
statistically comparable, mean (for age and TBSA) and proportion comparisons (for gender)
were carried out. The internal reliability of all instruments was checked using Cronbach’s
alphas at every assessment. A receiver operating characteristic (ROC) curve was used to
determine the best threshold point for the DTS versus a PTSD diagnosis made following
DSM criteria (MINI interview). Box Plots (complemented with skewness values) and Time
Series graphs were used to represent the progression of symptomatology. The progression of
symptoms among patients eventually diagnosed with PTSD and those without, besides those
of which could not be located at 6 months (whose measures were calculated using multiple
imputations), was compared using repeated measures mixed ANOVAs. Additionally, T and
Chi Squared tests were performed in order to compare sociodemographic and clinical

variables between subjects with or without PTSD at 6 months. In order to simplify the



understanding and comparison of some sociodemographic characteristics, we dichotomized
the following variables: marital status (% in a relation), education (% at least high school),
employment (% active) and economic income (% in risk of social exclusion, according to the
criterion of social exclusion of the Spanish ministry of labor and social affairs, establishing
the concept as a continuous disadvantage in access to housing, education and employment).
A standardized canonical discriminant analysis was carried with all variables that resulted in
a statistically significant difference between patients with and without PTSD at 6 months, in
order to weight each variable’s influence on the occurrence of PTSD. This technique was
chosen as the standardized canonical discriminant function coefficients offer a clear picture
of the weight of each predictor. All analyses were two tailed at the 95% confidence interval

level, and were performed using the SPSS 20.0 statistical package.

Results

Differences between included and excluded patients

No statistically significant differences were detected regarding gender, age or TBSA
between patients included or not included in the study. Nevertheless, Levene’s tests for
equality of variances detected a statistically significant difference in variances both regarding
age (F=4.115, p=.043) and TBSA (F=6.697, p<.01), reflecting greater heterogeneity in the
group of excluded patients. A total of 33.3% of included patients and a 30.9% (OR=1.121,
95% CI=725-1.733, p=.609) of excluded patients had a large burn injury (equal or greater
than 15%). However, 39.4% of the excluded patients while 24% of the included, had less
than 5% TBSA (OR=2.051, 95% CI=1.310-3.209, p=.002).
Sociodemographic and clinical characteristics of the sample

Sociodemographic and clinical characteristics of the total included sample can be seen

in table 1 and table 2 respectively. Participants’ mean age was 41.14 (SD = 14.13), 29% were



females, 68.3% were in a relation, 55.7% had at least secondary studies and the same

percentage were considered to be professionally active. However, 23% of the sample reported

continued difficulties accessing housing, education and/or employment (low income). Their

mean TBSA burned was 14.1% (SD = 13.97) and the average of LOS was 20.96 days (SD =

20.36). From the sample, 31.1% suffered third-degree burns and 32.2% got injured in the

presence of other people. Most burns were caused by flame (61.7%) followed by scalds

(18.5%).

Table 1. Sociodemographic features from included participants (n=183), patients with PTSD
and without at 6 months (n=166).

SOCIODEMOGRAPHICS NOPTSD (n=132) PTSD (n=34) Included sample (n
M SD M sD t Sia M sD
Age 42.0 14.7 39.6 10.7 1.061 .293 41.14 14.13
Social support (range 1-5)
Family support 45 0.9 4.4 11 0.809 422 4.4 0.9
Work support 2.9 17 25 17 1.261 .209 2.6 17
Friends support 4.1 1.3 4 1.2 0.163 871 4 1.3
N % N % OR, 95% Sig. N %
Gender (% Females) 36 27.3 13 38.2 1.65, .74- 211 53 29
Marital status
(% not in a relation) 9 29.5 39 26.5 .86, .36- 124 58 31.7
Married 65 49.2 17 50 86 a7
In a relation 28 21.2 8 235 39 21.3
Single 19 144 4 11.8 28 15.3
Widow 1 0.8 2 5.9 3 1.6
Divorced/separated 19 144 3 8.8 27 14.7
Cohabitation (OR, alone vs. .78, .27- .634
Alone 24 18.2 5 14.7 34 18.6
With parents 17 12.9 6 17.6 27 14.8
Own family 91 68.9 23 67.6 122 66.7
Education (% at least 75 56.8 20 58.8 1.09, .51- .833 102 55.7
University 31 235 5 14.7 39 21.3
Secondary 44 33.3 15 441 63 344
Primary 45 34.1 12 35.3 63 344
lliterate 12 9.1 2 5.9 16 8.7
Employment (% active) 83 62.9 16 47.1 1.91, .89- .094 102 55.7
Employed 73 55.3 13 38.3 89 48.6
Studying 3 2.3 1 2.9 4 2.2
Studying and 3 2.3 0 0 3 1.6
Domestic duties 4 3 2 5.9 6 3.3
Retirement/ 28 21.2 2 5.9 30 16.4
Unemployed 21 15.9 16 47 50 27.4
Low economic income 21 15.9 12 35.3 2.88,1.24- .012 42 23

Table 2. Injury and clinical features of the entire included sample (n= 183) and participants

with PTSD and without it at 6 months (n =166).



INJURY FEATURES NO PTSD PTSD TOTAL
(n=132) (n=34) (n=183)
M M SD t Sig. SD

TBSA 12.4 111 187 204 -1.73 .091 14.05 13.97
LOS 18.4 135 294 355 -1.77 .085 20.96 20.36
Peritraumatic conditions (range 1-5)
Dissociative amnesia 1.4 1.0 2.1 15 -2.47 018 1.6 1.3
Derealization 1.2 0.6 1.6 1.0 1.89 .066 1.3 0.7
Sensory numbness 1.2 0.5 15 0.8 -1.97 .055 1.3 0.7
Depersonalization 1.02 0.2 11 0.4 967 .340 1.03 0.3
Emotional humbness 1.1 0.6 1.3 0.9 -1.26  .215 12 0.7

N % N % OR,95% CI  Sig. N %
Emotional paralysis 18 13.6 10 294 2.64,1.08-6.42 .028 35 191
Loss of awareness 12 9.1 4 118 1.33,.40-4.43 744 19 104
Life threat perception 48 36.4 22 64.7 3.21,1.46-7.04 .003 79 432
Third-degree burns 35 26.5 15 441 2.19,1.03-4.76 .046 57 311
Other injured people 46 34.8 11 323 1.12,.50-2.50 .785 59  32.2
Body location
Head 53 40.2 20 58.8 2.13,1.00-4.59 .050 83 454
Neck 25 18.9 11 324  2.04,.88-4.74 .091 44 24
Arms 66 50.0 18 529 1.12,.53-2.39 .760 94 514
Hands 63 47.7 19 559  1.39,.65-2.96 .396 94 514
Anterior trunk 41 31.1 17 50 2.22,1.03-4.78 .039 68 37.2
Posterior trunk 21 15.9 10 294  2.20,.92-5.26 .072 36 19.7
Lower limbs 82 62.1 22 647 1.12,51-246 .781 113 61.7
Genitals 5 3.8 2 5.9 n.d. 8 4.4
Low body-image 22 167 13 382 3.10,1.35-7.09 .006 40 219
adjustment
Actiology
Flame 88 66.7 17 50 2.00,.93-4.30 .072 113 617
Scald 25 18.9 6 17.6 1.09,.41-2-91 .863 34 186
Electric 7 53 3 8.8 1.73,.42-7.09 .429 14 7.7
Chemical 7 5.3 4 118 2.38,.65-8.70 .239 12 6.6
Contact 5 3.8 4 118 3.39,.86-13.33 .067 10 55
Place of occurrence
Home 73 55.3 14 41.2 1.77,.82-3.80 .141 94 514
Work 18 13.6 7 206 1.45,.62-4.33 .312 28 154
Street 14 10.6 6 17.6 1.81,.64-5.13 .261 25 137
Camping/ barbecue 16 12.1 0 0 n.d. 17 9.3
Vehicle 3.32,1.07-

8 6.1 6 17.6 10.31 .030 14 7.7
Other 2 15 1 29 1.97,.17-22.22 .578 5 2.6
Circumstance of occurrence
Occupational 16 12.1 8 235 2.23,.86-5.78 .092 27 148
Suicide attempt 2 1.5 2 5.9 n.d. 11 6
Motor Vehicle Accident 6 45 6 176 4.50,11435?; 009 12 6.6
Aggression 8 6.1 1 2.9 n.d. 4 2.2
Other accidents 100 75.8 17 50 .32,.15-70 .003 129 705




Previous mental health problems

(% at least one episode) 33 25 12 353 1.64,.73-3.66 .229 52 284
Depression 18 13.6 4 118 1.18-.37-3.76 .774 26 142
Suicide attempt 11 8.3 2 5.9 n.d. 14 7.7
Anxiety disorders 7 5.3 1 2.9 n.d. 12 6.6
Bipolar disorder 3 2.3 0 0 n.d. 3 1.6
Schizophrenia 0 0 1 2.9 n.d. 1 0.5
Personality disorders 4 2 1 2.9 n.d. 6 3.3
Epilepsy 2 1.5 1 2.9 n.d. 3 1.6
Substance use

g;;fet'me illegal drug use, 29 22 10 294 147, 63341 .374 49 268
Heroin use 4 3 4 118 4'27'11é011é 056 12 66
Cocaine use 14 10.6 6 17.6 1.81,.64-5.13 .261 27 148
Cannabis 26 19.7 8 235 1.24,.50-3.06 .636 43 235

Note. n.d. = statistical test not done due to small sample size. TBSA = Total body surface area burned. LOS =
Length of stay.

Reliability of instruments and efficiency of the DTS.

All outcome reliabilities ranged between 0=0.5 and 0=0.9. In this study, the highest
efficiency for the DTS versus the diagnosis carried with the MINI at six months, made using
a ROC curve, showed an optimal cut-off threshold for the DTS on a score of 28 as it was the
limit of both optimal sensibility (1) and specificity (0.939). The area under the curve was

found to be 0.987 + 0.007 (p<0.0001), see figure 2.

Figure 2. ROC curve illustrating the accuracy of DTS predicting PTSD as measured by the
MINI:
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Progression of psychopathology scores.

As can be seen in figure 3, box plots of psychopathology scores showed a generalized
decreasing tendency across assessments. Depression (BDI) departed from a slightly positive
skewed distribution (0.9) going towards a complete asymmetric distribution (1.7), while
anxiety (STAI) distributions tended to remain symmetric (0.7-1.1). Posttraumatic symptoms
were yet positive skewed at baseline (avoidance=1.8, intrusion=2.1, hyperarousal=3) and
tended to a highly positive skewed distribution at six months, although hyperarousal

remained within the same values (avoidance=3.5, intrusion=3.1, hyperarousal=2.9).

Figure 3. Distribution of mental health scoring across the assessments.
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BDI: Beck Depression Inventory, STAI: State Trait Anxiety Inventory, IES : Impact of Event Scale

1.1. Differential features of patients with and without PTSD
At 6 months, 34 patients presented PTSD (20.5% of 166 patients reached at 6 months), 22 a
depressive disorder (13.3%) and 9 generalized anxiety (5.4%) as measured with the MINI
Neuropsychiatric Interview. Considering sociodemographic features (table 1), low economic
income was significantly greater in people with PTSD (OR=2.88, 95% Cl=1.24-6.71, p<.01).
Although the percentage of females in the PTSD subsample was greater, there were no more

statistical significant differences between the two groups.

Regarding clinical features (table 2), there were statistically significant differences

between the two subsamples on injury characteristics such as third degree burns (y?=3.98,



p=0.046). Peritraumatic symptoms, including dissociative amnesia (t=-2.47, p=0.018), life
threat perception (OR=3.21, 95% CI=1.46-7.04, p=.003) and getting emotionally paralyzed at
the burn injury episode (OR=2.64, 95% CI=1.08-6.42, p=.028) were higher in patients
diagnosed of PTSD. In relation to body location, head (OR=2.13, 95% CI=1.00-4.59, p<.050)
and anterior trunk (OR=2.22, 95% CI1=1.03-4.78, p=.039) were also statistically related to
PTSD. Traumatic burn circumstances like motor vehicle accident (MVA; OR=3.32, 95%
CI=1.07-10.31, p=.009), other accidents (OR=.32, 95% CI=.15-.70, p=.003) were also
significantly related to posttraumatic stress. The only place of injury occurrence which
resulted in a statistical significant difference was a motor vehicle (OR=3.32, 95% CI=1.07-
10.31, p=.033). A poor body-image adjustment was also related to PTSD (OR=3.10, 95%
CI=1.35-7.09, p=.006). Only four patients were burned as the result of a suicide attempt.
Although no statistical tests could be carried due to the small size of this subsample, the
occurrence of PTSD was 50%, being suicidal patients 6% of the total group of patients with
PTSD. No more variables showed statistically significant differences when comparing
patients diagnosed with PTSD at 6 months with the rest.

Psychopathology progression within these groups of patients was found to be
statistically different (see figure 4). Specifically, linear and Quadratic progressions showed
statistically significant differences (F=8-12, p>.0001 in all cases) when comparing
trajectories of patients with and without PTSD and those not reached at six months (without
MINI assessment). In this regard, as reflected in figure 4, patients diagnosed with PTSD at 6
months had a similar initial progression but anxiety, depression and hyperarousal increased
after the 30 days, and avoidance after the 90 days assessment points. DTS scores differences
between participants with and without a diagnosis of PTSD at six months increased over time

(30.7 vs. 14.3 at 30 days, 40.4 vs. 9.9 at 90 days, and 50.9 vs. 7.6 at 180 days, all p<.0001).
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Figure 4. Comparison of psychological symptoms evolution from participants with and without PTSD and participants with 6 months assessment

not reached.
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The results of the discriminant analysis can be seen in table 3. The variables with higher
standardized canonical coefficients were, in this order (only coefficients over 0.3):
MVA as injury mechanism (0.670), low economic income (0.379), low body-image
adjustment (0.346) and anterior trunk as body location (0.321). Sensitivity was
moderately high (73.5%), being specificity higher (81.4%). Global correct classification
was 79.8%.

Table 3. Standardized canonical discriminant function coefficients and classification
results of the discriminant analysis.

Predictors of PTSD at 6 months (N=163)

MVA 0.670
Low economic income 0.379
Low body-image adjustment 0.346
Anterior trunk location 0.321
Life threat perception 0.289
Head injury location 0.223
Casual accidents 0.181
Third-degree burns 0.163
Get paralyzed at the injury event 0.158
Peritraumatic dissociative amnesia 0.157
Vehicle as a place of occurrence 0.113
Peritraumatic sensory numbness 0.047

PTSD criteria model classification at 6 months

Predicted

PTSD No PTSD
Original N % N %
PTSD 25 73.5 9 26.5
No PTSD 24 18.6 105 81.4

Global 79.8% of original grouped cases correctly classified.

Note. MVVA = Motor Vehicle Accident. PTSD= Post-Traumatic Stress Disorder.



Discussion

This study was the first to address the progression of posttraumatic
symptomatology of a large sample of burn patients in a Spanish population. Trying to
add relevant information to other international studies, we monitored carefully the first
six months of progression in order to identify clinical and psychosocial predictors of
PTSD and patterns of early progression.

As seen in the results section, included and excluded patients were comparable
with regard to age, gender and TBSA. The statistically significant difference in the
variances of age could be explained by the fact that many old people are admitted for
prevention and young people heal faster. For these reasons, these groups were less
likely to be included in the study. The same was found for the TBSA variable. This is
probably due to a higher proportion of excluded patients having less than 5% or a higher
TBSA. The former group of patients could not be followed up due to their short
admission period, and the latter were unreachable due to the severity of their injuries.
These circumstances could be compared with the results of Holavanahalli et al. [38].
This research group also lost to follow-up younger patients. However, their sample
decreased across assessments, in contrast with our study in which we tried to recover as
many patients as possible always considering their delicate health situation.

The clinical and sociodemographic features of our sample were similar to other
studies, with the percentage of females ranging from 21 to 27%, the mean age ranging
37-45 years, the average TBSA burned ranging 14-22%, and the mean LOS range being
20-24 days [18,39-41].

As we could see in the figures representing symptomatology progression,

psychological symptoms showed a generalized decreasing tendency across the 6 months



period after burn. Intrusion as measured by the IES-R was present in most patients at
baseline, but as assessments were carried, only a minority of patients continued to
experience clinically significant symptomatology. Avoidance symptoms were yet low
during acute care. The same happened with hyperarousal symptoms. Nevertheless, they
showed an increase at 6 months assessment when patients were trying to recover daily
life. Depressive symptoms were low at baseline and decreased over time. This was in
contrast with anxiety symptoms, which remained at a high level across the whole study
period. Among patients diagnosed with PTSD at 6 months, anxiety, depression and
hyperarousal increased after the 30 days assessment, and avoidance after the 90 days
assessment, confirming the importance of follow-up availability once patients have been
discharged from surgical services [42,43].

An optimal cut-off rating for the DTS was found to be 28 at six months. This is
in line with former studies [32] demonstrating that lower cut-off points are equally
efficient than the original recommended point, although these authors warned that this
may be highly dependent on the comparison group used for analyses. In the case of burn
patients, we think it is better to prioritize sensibility as we think that PTSD must be
carefully screened and followed up in order to prevent its possible consequences.

In relation to sociodemographic features, comparisons between groups with and
without PTSD showed that low economic income (continued difficulties accessing
housing, education and/or employment), but social support was not related to PTSD at 6
months. Low income has been related to higher levels of PTSD in different groups of
people experiencing trauma [44]. This is probably because people with low economic
income levels tend to have less social support and fewer resources to deal with the
recovery process. Several studies have explored the relationship of different

socioeconomic variables with PTSD among burn patients, including social functioning



[15], social support [21], occupational functioning [45], and leisure arrangements [35].
Although differences in the concept, the type of population, and the different measures
and time of measurement used make it difficult to draw conclusions, it is possible that
regardless of the perceived level of social support, these patients, either by their prior or
acquired inability to adapt to the social environment, have a greater vulnerability to
mental distress after a burn injury.

Although the proportion of females in the PTSD group was greater, no statistical
significant differences were found between the two subsamples in relation to gender.
This has happened in some other studies [46], although on the contrary, other studies
with burn patients found that female gender was related to PTSD [47,48]. One possible
explanation could be the use of the MINI as a diagnostic tool. This is in line with
general population studies where significant gender differences in the prevalence of
PTSD were found using ICD-10 criteria, but such differences were not found using
DSM-1V criteria [49].

With regard to clinical characteristics, there were statistically significant
differences between the two subsamples on some injury variables such as third degree
of burns. This variable did not use to appear as an impact variable in other studies, such
as TBSA or LOS did [10,39,50]. On the other hand, as found in similar studies, TBSA
and LOS only showed a statistical tendency to be associated with PTSD, [51,52]. In
addition, peritraumatic symptoms such as dissociative amnesia and life threat perception
had previously found to be related with PTSD symptoms [18,39]. Finally, being
emotionally paralyzed during the event appears as a new variable related with stress. It
can be contextualized within the frighten reactions happening during a traumatic

experience.



In relation to body location, head and anterior trunk were also statistically
associated with PTSD. These variables are closely related with poor body-image, which
also appeared as a bivariate predictor of PTSD in this study, as well as in previous
research [13]. The visibility of the injury and risk of disfigurement, combined with
female gender, had shown significant association with stress symptoms in burn patients
[53,54]. However, as commented above, in this study gender had no direct statistical
significant association with PTSD. Additionally, in contrast with previous literature, the
report of previous mental health and substance use problems did not show a statistically
significant relation with the development of PTSD at six months (although the odds
were 50% higher). We hypothesize that this may be due to the different characteristics
of the groups that make up our sample. This includes people in danger of social
exclusion and already suffering serious mental health problems and illegal drug use. In
both cases these groups made up almost one third of the sample, well above rates
registered in other burn samples [55,12]. In these cases, the characteristics of the
accident that caused the burn may be related to high risk activities such as copper theft
from street lights or the drowsiness caused by the consumption of benzodiazepines. The
lack of statistical significant relations of previous psychiatric diagnoses with PTSD in a
heterogeneous population like this, should not imply carelessness, in fact, these
populations deserve a detailed study of their characteristics and risk of developing
psychological sequels.

Traumatic burn circumstances like motor vehicle (MVVA) and other (a category
which included activities which are supposed to imply low risk such as scald or steam
burns) accidents, as well as a motor vehicle as a place of injury occurrence, were also
statistically different between groups. Having a traffic accident is a traumatic experience

that comes with a strong visual and physical impact, in addition to an inevitable



perception of vulnerability. Studies with MVA victims had found high prevalence of
PTSD, with an average of 39% of the sample receiving a diagnosis, and degrees of
physical injury as powerful predictors [56,57]. These findings should explain why
patients burned in a MV A were one of the most vulnerable individuals to develop stress
symptoms in this study.

After the discriminant analysis, the four main variables were, in order of weight:
MVA as injury mechanism, low economic income, low body-image adjustment and
anterior trunk as body location of burn. Motor vehicle as a place of occurrence also had
a considerable weight but less than MVVA as a mechanism of burn injury. One possible
explanation for that difference could be that accidents not always happened inside a
vehicle, as MVAs in our study also involved pedestrians who usually are the most
vulnerable victims.

Limitations of the study should also been addressed. In relation to
methodological problems, the administration of the instruments at once on each follow-
up may have had some influence on the relationship between different types of
psychopathology, and for example the concurrent validity of DTS and the diagnosis of
PTSD done with the MINI may be increased since certain questions are virtually
identical. We also had a high percentage of dropouts, although it is similar to those
found by other studies in this area [4]. Body image adaptation could not be measured
with a validated standardized measure as we had to register body image adaptation in a
way which warranted compatibility with the Hospital’s daily practice, trying not to
overburden acute patients with even more questionnaires. However, our goal was not to
create a reliable score, but screen all persons likely to have been affected by an image
change. Finally, ethnic minorities could not be separately analyzed as there was no

enough sample. Nevertheless, we have addressed many of other limitations identified in



the literature, such as the use of non-standardized measures, or the use of retrospective
chart reviews. Also, in our sample, PTSD was evenly distributed among genders,
making possible to carry analyses without further stratification.

Factors involved in susceptibility to post-traumatic symptoms varies across
studies. Future research should continue the evaluation of the relationship between
predictors and psychological symptomatology over time. Considering that mental health
symptoms in burn patients may persist for years after the injury, research may address
whether these predictors remain influential or rather other factors develop new
influences in the long term. Specifically, it would be advisable to explore in greater
depth the group of patients suffering burns in the context of a MVA, as circumstances
surrounding these accidents usually cause greater psychological impact.

In conclusion, research and clinical practice should focus in all variables related
to the impact of traumatic events regardless of their biological, psychological or social
nature. Although the development of psychopathological symptoms after a burn injury
could appear hard to prevent, identifying in advance risk factors and being attentive to
the progression of symptoms may help to better understand these problems, providing
the best interventions for the most vulnerable populations.
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