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Abstract

Extensive burns are devastating traumatic events, with significant potential for development of complex psychosocial problems. The aim
of the study was to identify and quantify these difficulties among extensive burns patients. This study was conducted at Clinical Emergency
Hospital for Plastic, Reconstructive and Burns Surgery and “Bagdasar–Arseni” Emergency Hospital, in Bucharest, on 43 extensive burn
patients. For each patient we developed a statistic sheet with demographic data and medical information. For data collection, subjects
completed the following instruments: Hamilton Depression Scale (HAMD) and Satisfaction With Appearance Scale (SWAP). The impact
variables evaluated in this study were demographic characteristic of patients, burn injury characteristics, abnormal scarring and visible
scars, body image dissatisfaction and depression symptoms. Although performed on a small sample, the results of this pilot study could be
a valuable starting point for future larger studies, to achieve more generalizable results on extensive burns survivor’s quality of life.
Keywords: extensive burns, scarring, psychosocial difficulties, depression, body image dissatisfaction.

 Introduction
Extensive burns are complex pathological entities,
which affect the body homeostasis at the level of whole
organs and systems, with potentially fatal complications
[1].
Extensive burns are also devastating traumatic events,
with significant potential for development of complex
psychological problems.
Due to the remarkable progress made in the treatment
of burns, nowadays there is a significant improvement
in extensive burns prognosis, so that there are recorded
cases of survival even after 95% TBSA burns. The
increased likelihood of survival of burns victims
heightens concerns for potential psychological morbidity
for the burn survivors. So, a new group of patients is
released: the survivors of severe burns, which confront
themselves with psychosocial difficulties in the process
of adaptation at their new life.
Extensive burns require comprehensive rehabilitation
treatment and coordination with the acute care burn
team. This interdisciplinary rehabilitation [2, 3] treatment
is focused on preventing long-term problems such as
scarring, contractures and other problems that limit
physical function.
Adequate pain management and recognition of
psychological issues are important components of
treatment after burn injuries [2, 4–7].
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Living with visible scars in a society that values
physical attractiveness is extremely difficult for burn
survivors.
Body image dissatisfaction appears to result from
a complex range of factors that include burn
characteristics, visible scars, gender, age, values/beliefs,
socio-cultural background, perceived support and
personality.
Body image dissatisfaction and limitations in
physical function have been associated with social
anxiety, isolation, depression and problems with
intimacy among survivors of burn injuries [6].
Simultaneously, for the extensive burns survivor
follows the stages of recovery, rehabilitation and
adaptation, extremely difficult and with deep
psychological implications.
Extensive burn survivors, experiencing psychosocial
adjustment disorders in their new life, are forced to
make mental alterations to their body image [8, 9].
The increased likelihood of survival of burns victims
heightens concerns for potential psychological
morbidity for the burn survivors.
Many survivors of extensive burns develop
moderate or severe difficulties psychological or social.
Depression, anxiety and post-traumatic stress
disorder are the most commonly observed psychological
problems of extensive burns patients [10]. Between 13%
ISSN (on-line) 2066–8279
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and 23% of patients develop depression, and 13–45%
develops post-traumatic stress disorder (PTSD) after
hospital discharge [6, 11].
Health problems, body image dissatisfaction and
psychosocial difficulties can persist for several decades
leading to a negative perceptions of one’s own quality
of life [12].
In World Health Organization’s definition, quality
of life (QoL) is individual subjective perceptions about
their own position in life, in the context of cultural and
value system, in which they live and in relation to
objectives, expectations, standards and personal fears
[13–15].
Nowadays, psychosocial aspects of a burn injury
have become a topic of interest both in clinical practice
and research, solving this problems being an important
endpoints in the therapeutic plan until the recovery and
rehabilitation phase.
Although a large number of studies have been
developed in this area [16–21], there are only a few
concerning individual’s perception of quality of life

Figure 1 – Skin biopsy. Third-degree burn (lesional
area – day 1). HE stain, ob ×10. There is a massive
perivascular cell infiltration, represented by
inflammatory cells, which begin to migrate towards the
lesion center of the lesional area.

Deep second-degree burns (second B or deep partial
thickness burns) are defined as burn in which the entire
epidermis and most of the dermis layer are heat
destroyed, leaving only a residual epidermal cells to
repopulate (extremely slow re-epithelialization). There
is a marked decrease in blood flow making the wound
very prone to conversion to a deeper injury and to
infection. Dense scarring is usually seen if the wound is
allowed to heal primarily. Therefore, excision and
grafting is now the preferred treatment.
Third degree or full thickness burns are defined as
burn in which the entire epidermis and dermis are heat
destroyed, leaving no residual epidermal cells to
repopulate, lack of blood flow due to thrombosis and
permanent tissue damage. Therefore, except for a very
small wound, all third degree burns wound will require
excision and grafting.
According to selection criteria, the sample is
comprised of 43 consecutive series of adult burn
survivors*, selected among burn patients discharged

among extensive burns survivors, and none published in
Romania.
Starting from these premises, we initiated a
prospective pilot study on a group of 43 patients with
extensive burns who received allografts.
 Patients and Methods
Objectives and study design
The aim of this prospectiv pilot study was to identify
and examine the causes of psychosocial adjustment
difficulties of patients with extensive burns who
received allotransplant. The research plan we used is a
descriptive correlational design.
Participants
Selection of cases included in this study was based
on burns severity criteria: Total Burned Surface Area
– TBSA>40%, the depth of burn injury (second B
and third degrees – Figures 1 and 2) and severity
(Abbreviated Burn Severity Index – ABSI>6).

Figure 2 – Skin biopsy. Third-degree burn (lesional
area – day 2). HE stain, ob ×10. There is ulceration of
the epidermis, dermal inflammation and necrosis.

from Clinical Emergency Hospital for Plastic,
Reconstructive and Burns Surgery (CEHPRBS) and
“Bagdasar–Arseni” Emergency Hospital, Bucharest.
(*The initial sample was comprised of 50 patients, but
two of them died during the trial and five were nonrespondent, so we had to eliminate them from this
study).
Subjects were informed about the purpose and
nature of study, their voluntary right to accept or refuse
participation in the study and confidentiality was
assured. Informed patients consents in written format
were obtained before data collection. Informed consent
was developed and approved by the Ethical Committee
of CEHPRBS.
Each patient received the same local and general
treatment, which corresponds to modern conception in
burns surgery.
All patients were treated with a standard regimen,
which was modified according to clinical response of
each patient.
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Extensively burned patients often lack ample healthy
skin for auto-transplantation. Generally, as an important
part of their treatment, patients with total burned surface
>40% needs allotransplant (allografts), for serial
excision-grafting, using free split skin grafts, stored
in skin bank or taken from honorific donors, in
combination with homografts (simple or sandwich
method) (Figure 3).

Figure 3 – Surgical aspect of excision covered with
6/1 ratio expanded autografts in sandwich with 3/1
ratio expanded allografts.

Allograft’s advantages consist in septic risk
reduction through rapid wound coverage, improvement
of the patient's metabolic status, providing both
epidermis and dermis, which incorporates and
revascularizes, maintaining graft viability for a longer
period, reduction of the length of hospitalization [22].
All this treatment is very expensive, involving
considerable human and material resources, such
patients being discharged after 60–80 days of
hospitalization (estimated one-day hospitalization/
percentage of TBSA).
After surgical recovery, during a period of several
years, the patient with extensive burns is subjected to
various treatment methods for post-combustional
sequels, which consist in: clamps, hypertrophic or
keloid scars, which affects someone’s appearance
negatively and it may produce loss of functioning and
deformity due to contracture formation, spondylitis,
osteoarthritis and joint malpositions [1, 23, 24].
Treatment of people with extensive burns injuries
includes recovery of optimal function for survivors to
fully participate in society, psychologically and
physically.
Psychological and social problems are integral parts
of a therapeutic plan for extensive burns since the time
of the accident to recovery and rehabilitation phase and
concern the following [5]: preservation of satisfactory
function and mobility, cosmetic appearance and well
being status of the survivor.
Schematically, psychosocial recovery takes place in
several stages, which can be systematized following two
axes [15]:
1. Horizontal axis, which consists of five consecutive
distinct phases: acute or post-combustional shock phase,
the surgical and intensive treatment phase, the recovery
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in hospital phase, reintegration after discharge phase
and rehabilitation phase.
2. The vertical axis, which comprises four distinct
areas: anatomic and physiological, cognitive,
psychological and social areas.
Each of the five phases of the horizontal axis
is characterized by specific psychological symptoms,
receiving therapeutic approaches and sanctions
established.
The discharge of an extensive burns survivor does
not mean that the patient is completely healed.
Returning home means social interaction with a wider
community, which until discharge was strictly limited to
immediate family members, colleagues and close
friends.
The major objective of reintegration phase is to
facilitate the reintegration of patient in the family and
community.
Rehabilitation phase may last for several months to
several years, survivors and their families requiring
psychotherapeutic monitoring for months to years.
Tools of data collection
Demographic and clinical data

For each patient we developed a statistic sheet with
demographic data and medical information, which took
into account the following elements:
▪ Age;
▪ Sex;
▪ Marital status;
▪ Educational status;
▪ Socioeconomic status;
▪ Mechanism of burns, TBSA, depth and location of
burn injury;
▪ Length of hospitalization;
▪ Complications during hospitalization;
▪ Discharge psychotherapeutic evaluation and
measurements;
▪ Clinical evaluation at 3, 6, 9, 12, 18 and 24 months
after discharge, including data concerning corrective
surgical interventions;
▪ Post-discharge measurements at 6, 12, 18 and
24 months after discharge, including psychological
interview and completing the questionnaires chosen for
study.
Demographic data were collected by interviewing
subjects individually, while medical information was
obtained from patients’ medical records.
Anatomopathologic microscopic examination was
performed on tissue samples obtained from skin
biopsies taken from lesional and perilesional areas.
After collection, tissue samples were preparated for
light microscopic examination, using classic histologic
staining (Hematoxylin–Eosin staining). The microscopic
sections were studied in light microscopic examination
and photographed.
Measures

In this study, we used two standardized measures
to assess personality characteristics, symptoms of
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depression (Hamilton Depression Scale or HAMD)
and body image dissatisfaction (Satisfaction With
Appearance Scale or SWAP).
Satisfaction With Appearance Scale (SWAP)
The SWAP [25] is a four domains (social distress,
facial features, non-facial features, and perceived social
impact) and 14-item scale developed to assess nonweight-related body image dissatisfaction among burn
patients. Each item is scored on a 7-point scale ranging
from 0 (strongly disagree) to 6 (strongly agree), so that
higher SWAP scores represent greater dissatisfaction.
The minimum possible score is 0, and the maximum
possible score is 84. Good internal consistency has been
reported for total SWAP score among patients with burn
injuries (Cronbach’s alpha =0.87).
Hamilton Depression Scale (HAMD)
The Hamilton Rating Scale for Depression is a
17-item scale developed and reviewed 1980 in by
Max Hamilton, used to rate the severity of a patient’s
depressive symptoms [22, 26–28].
It is based on the clinician's interview with the
patient and probes symptoms such as depressed mood,
guilty feelings, suicide ideas or gesture, sleep
disturbances, anxiety levels, problems related to work,
psychomotor retardation, agitation, anxiety, gastrointestinal and other physical symptoms, loss of libido,
hypochondriasis, loss of insight, and loss of weight.
Nine of the items are scored on a five-point scale,
ranging from zero to four. A score of zero represents an
absence of the depressive symptom being measured, a
score of one indicates doubt concerning the presence of
the symptom, a score of two indicates mild symptoms, a
score of three indicates moderate symptoms, and a score
of four represents the presence of severe symptoms.
The remaining eight items are scored on a threepoint scale, from zero to two, with zero representing
absence of symptom, one indicating doubt that the
symptom is present, and two representing clear presence
of symptoms.
Scores can range from 0 to 54. One formulation
suggests that scores between 0 and 6 indicate a normal
person with regard to depression, scores between 7 and
17 indicate mild depression, scores between 18 and 24
indicate moderate depression, and scores over 24
indicate severe depression.
There has been evidence to support the reliability
and validity of the HAMD. Cronbach’s alpha ranged
from 0.84 and 0.90.
The characteristics of patients in the analyzed
sample were compared to the characteristics of a control
group consisting of all burn patients who were admitted
to and discharged (148 patients) alive from Clinical
Emergency Hospital for Plastic, Reconstructive and
Burns Surgery, respectively “Bagdasar–Arseni”
Emergency Hospital, during 2007–2009.
The data collected were analyzed and interpreted,
although definitive inferences cannot be drawn given
the relatively small female sample size.

 Results
The impact variables evaluated in this study were
demographic characteristic of patients, burn injury
characteristics, visible scars and abnormal scarring, body
image dissatisfaction and depression symptoms.
Demographic characteristics
Demographic characteristics
summarized in Table 1.

of

sample

are

Table 1 – Demographic characteristics of sample
Items

n (%)

Age [years]
20–30
31–40
41–50
51–60
>60
Gender
Male
Female
Marital status
Married (or living with someone)
Single
Educational status
Primary and basic school
High school
Higher education
Socioeconomic status
Low
Medium
High
Occupation
Employed
Unemployed
Housework
Pensioner
Residence
Rural
Urban

6 (13.95%)
17 (39.53%)
12 (27.9%)
5 (11.62%)
3 (6.97%)
34 (79.06%)
9 (20.93%)
28 (65.1%)
15 (34.9%)
12 (27.9%)
24 (55.81%)
7 (16.2%)
29 (67.44%)
12 (27.9%)
2 (4.65%)
29 (67.44%)
3 (6.97%)
4 (9.3%)
6 (13.94%)
17 (39.34%)
26 (60.46%)

Age

The highest percentages of patients involved in the
study, 29 patients, representing 51.15% of all patients,
belong of 31 to 50 years age subgroups (Figure 4).
18
16
14
12
10
8
6
4
2
0

20–29 years

30–39 years

40–49 years

50–59 years

>60 years

Figure 4 – Distribution of patients by age.

These data are congruent with those in the literature
[4], regarding the age distribution of patients.
The percentage is lower than that calculated in the
control group (148 patients with burns admitted into the
two hospitals), 72.97%, representing 108 patients, but
this is due to increased mortality in burn patients with
TBSA>40%.
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Gender

Gender distribution of patients in sample revealed
that, of the 43 patients, 34 (79.06%) were male and only
nine (20.93%) were females (Figure 5).

females
21%
males
79%
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In the control group, scalding percentage was 27.7%
(41 patients, mostly women); however, even if TBSA
exceeded 40%, these patients were not eligible for this
study because the mechanism and depth of burn were
not indications for allotransplant.
Clinical data of burns injuries points that nearly twothirds (65%) patients had total burn surface areas of 40
to 60%. In the first subgroup, males and females were
almost equal in frequency, while in the last two
subgroups was only one case (Figure 7).

Figure 5 – Distribution of patients by gender.

In the control group, females percentage was 47%
(70 female patients), congruent with literature data [29].
This huge difference is due to several causes. First
of all, female patients tended to have smaller burns,
both in extent an depth [12, 19]. Domestic burns and
especially scalding are more common in women and
children [30] and allografts are not recommended in
scalding.

Figure 6 – Mechanisms of burns.

Burn injury characteristics
Frequency and percentage distribution of sample in
relation to mechanisms, TBSA and location of burns are
summarized in Table 2.
Table 2 – Mechanisms, TBSA and location of burns
Items
Mechanisms of burns
Flame, with or without blast
Electrocution
Chemical
Scalding
TBSA
40–49%
50–59%
60–69%
>70%
Location of burns
Face and neck
Hand
Forearm and shoulder
Chest
Back
Abdomen
Buttock
Thigh

n (%)
26 (60.46%)
7 (16.27%)
6 (13.95%)
4 (9.3%)
13 (30.23%)
7 males
6 females
15 (34.88%)
13 males
2 females
11 (25.58%)
10 males
1 females
10 (23.25%)
10 males
0 females
21 (5 females)
36
40
35
18
15
9
23

Most of extensive burns patients were injured by
flame, with or without blast, including work accidents –
26 patients, representing 60.46%. Seven patients
(16.27%) were injured by electrocution, six patients
(13.95%), by chemical mechanism and only four
(9.3%), by scalding and associated mechanisms
(Figure 6).

Figure 7 – Distribution of patients by gravity and
gender.

Concerning the location for burns, it is not mutually
exclusive so that percentages add to more than 100%.
The most common location for burns was arms (76%)
and chest, while the burn location with the least
occurrence was buttock (9%).
Twenty-one patients (48.8%) had facial injuries of
variable severity, mostly without inhalatory injury,
which is a severity criterion often leading to lethal
complications such as severe ARDS, a frequent cause of
death in burn patients. Five of these patients were
women.
As expected [20], women were less likely to have
facial burns.
Visible scars and abnormal scarring
Scarring is a natural part of the healing process, the
scar being the result of the body’s repair mechanism
after injury.
During the first six days, wound inflammation has
begun and the various components of healing have been
initiated.
Hypoxia, ischemia, exposure to endotoxin and proinflammatory cytokines, mechanical injury, heat or
infectious, immunologic processes and coagulation
activation are triggers of the repair mechanism after
injury (Figure 8, a–d).
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(a)

(b)

(c)

(d)
Figure 8 – Skin biopsy. Third-degree burn (lesional area), HE stain: (a) Vasodilatation with increased vascular
permeability, followed by extravasation of plasma and figurative elements that lead to the formation of inflammatory
exudate (ob. ×20); (b) Local pro-inflammatory activity (ob. ×20); (c) Thrombosed arteriole (ob. ×40); (d) Perivascular
polymorphous inflammatory infiltrate and interstitial fibrosis onset, around thrombosed arterioles (ob. ×20).

Anatomopathologic
microscopic
examination
performed on samples obtained from skin biopsies taken
from lesional and perilesional areas in 3–7 days, in
different patients, show evidence of microthromboses
and inflammatory exudate with reduced interstitial
hemorrhage and venous dilation in the skin areas
considered free.
In other words, the mechanism of lesional extension
in surface and depth is the microtromboses in vessels of
these territories, expression and the procoagulant status
of severe burn patients.
Dermis layer, containing active dermal elements is
critical for the orchestration of a normal healing
process, and the absence of dermal elements will lead to
excess scar.
Providing a dermal-like layer to a full-thickness
wound, especially a wound, which is closing by
secondary intent, should help to control scarring in
cutaneous wounds, especially if the components
maintain the biological activity of normal dermal
elements (Figure 9).
However, in some patient, venous thrombosis
formation, associated to arteriolar microthromboses,
already established, leads to worsening hypoxia with
grafts necrosis and granulation tissue formation
(Figure 10). In these cases, regrafting is necessary.
The status of the wound bed will dictate the degree
of surface inflammation. Increased surface and
mediators of inflammation result in a continued

breakdown of new tissue and stimulate fibroplasia
(Figure 11).
Many patients with extensive burns are subjected to
various abnormal scarring leading to post-combustional
sequels, which consist in clamps, hypertrophic or keloid
scars (Figure 12–14).
The etiology of hypertrophic scar and keloids remain
puzzles even after decades of research [31, 32].
In hypertrophic scars, the thick hyalinized bundles
of collagen gradually become thinner and straighten out
in a plane parallel to the surface of the overlying skin
(Figure 15).
Keloids are characterized histologically by thick,
highly compacted bundles of hyalinized collagen lying
in a nodular or concentric arrangement (Figure 16).

Figure 9 – Patient with
flame burns on 95% TBSA
(60% third degree) 56 days
after admission.
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Figure 10 – Grafts necrosis and granulation tissue
formation.

Figure 11 – Skin biopsy. Third-degree burn (lesional
area). HE stain, ob ×20.

Figure 12 – Post-burn sequels: hypertrophic scars and
clamps.

Figure 13 – Post-burn sequels on face and scalp after
burns produced by flame-explosion.

Figure 14 – Hypertrophic, hyperchrome scars. Patient’s appearance two years
after.

Figure 15 – Skin biopsy. Third-degree burn (lesional
area). HE stain, ob. ×20. Hypertrophic scar.

Figure 16 – Skin biopsy. Third-degree burn (lesional
area). HE stain, ob. ×20. Keloid.
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Satisfaction With Appearance Scale (SWAP)
Mean values of SWAP of sample are summarized in
Table 3 (sorted by age) and Table 4 (sorted by TBSA).
SWAP sorted by age

Table 6 – Mean values of HAMD sorted by TBSA

Table 3 – Mean values of SWAP sorted by age
Items
Age [years]

1

20–30
31–40
41–50
51–60
>60

43
47
48
44
41

Mean values of SWAP
2
3
4
62
60
55
52
58

60
58
60
55
52

57
55
47
52
39

5
52
53
45
42
32

SWAP sorted by TBSA
Table 4 – Mean values of SWAP sorted by TBSA
Items
TBSA

1

40–49%
50–59%
60–69%
>70%

52
46
48
35

Mean values of SWAP
2
3
4
75
61
68
41

55
59
54
39

49
45
51
38

5
53
42
56
32

The highest values of the SWAP are in the first
subgroup, which includes most women in the study
group. Gender is therefore an important criterion for
SWAP value, while the TBSA value seems to less
important. Paradoxically, the lowest SWAP values were
recorded in patients in the subgroup with TBSA>70%.
Between members of the last two groups are survivors
of a collective work accident and patients were
consistently morally and materially supported by the
Miners League and colleagues, witch obvious had an
important implications on self-assessment, a SWAP
important criteria.
SWAP by burns location

SWAP values are significantly higher in patients
with burns or scars on the face and hands. SWAP values
are significantly higher in women who have scars, even
in areas less exposed.
Hamilton Depression Scale (HAMD)
HAMD sorted by age
Table 5 – Mean values of HAMD sorted by age
Items
Age [years]

1

20–30
31–40
41–50
51–60
>60

8
10
7
13
9

Mean values of HAMD
2
3
4
17
23
21
20
11

14
24
20
18
10

12
22
16
17
8

HAMD values increased significantly at six months
after discharge and progressively decrease until two
years. Number of patients who had HAMD scores than
normal is 23, representing 53.48% of patients in the
study group.

5
9
18
11
14
8

HAMD values are moderately higher at the
discharge. There are higher HAMD values in subgroups
with 40–49% TBSA (where are most women, more
likely to experience symptoms of depression) and 60–
70% (male perspectives are concerned about losing their
jobs). As for the SWAP, subgroup with TBSA>70%
have lower values and for the same reasons (Table 6).

Items
TBSA

1

40–49%
50–59%
60–69%
>70%

14
12
14
8

Mean values of HAMD
2
3
4
21
26
24
17

19
22
20
16

16
18
16
12

5
15
17
14
10

 Discussion
The results of this study shows that symptoms of
depression are related to: sex and gender; age; economic
status; educational status; visible scars and functional
limitations; SWAP values; supportive system; community
attitude.
Concerning the age, patients under 50 years being
the most involved in activities are, consequently, more
prone to accidents.
Incidence of occupational and recreational burns is
higher among males, this group being most active.
Demographic data also reveals higher percentage for
married, medium educational status, low socioeconomic
status, employed, urban patients in this sample.
The most common site of burn lesions is upper limb
when comparing to other parts of the body, this being
more often involved in activities.
The request for corrective surgery: women,
especially younger ones, especially require aesthetic
corrections, while men seem more interested in
functional corrections. Exceptions are elderly patients
who appear to “console” easier.
In terms of subjective dissatisfaction scores women
are critical even with segments unaffected by burns.
Men are more likely to accept change in physical
appearance, if not cause functional limitations.
SWAP values at discharge are moderately higher
than those of general population mean because, during
hospitalization, burns survivors were in an isolated,
protective environment. The values increased
significantly at six months after discharge, after the
confrontation with everyday reality and awareness
of the consequences of burning. SWAP values are
higher in the first subgroup, young people being more
interested in physical appearance. SWAP values
decrease slowly in two years, remaining higher than the
general population average.
HAMD values are moderately high at discharge,
showing located values of moderate depression. HAMD
values increased significantly at six months after
discharge and progressively decrease until two years.
The values are much higher than those reported in
literature, because only patients with high severity burns
were selected in this trial.
 Conclusions
Being a pilot study, its results are not sufficient for a
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statistical significant study, but its results will be a
valuable starting point for future larger, randomized and
multicenter studies, which will have to solve these very
interesting and complex issues.
Gaining a better understanding of the effects of burn
injury on body image in burn patients over time could
help us to better understand the psychosocial sequels of
burns and to identify potential interventions, which may
serve to improve the quality of life in burn patients.
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