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a b s t r a c t

Objective: A history of psychiatric disorders is more common among patients who have had

burns than in the general population. To try and find out the scale of the problem we have

assessed self-reported symptoms of anxiety and depression after a burn.

Methods: Consecutive patients with burns measuring more than 10% total body surface area

or duration of stay in hospital of seven days or more were included. Personal and clinical

details about the patients were extracted from the database at each center. Data were

collected from the Hospital Anxiety and Depression Scale, as well as Health-Related Quality

of Life (HRQoL; Short Form-36, SF-36) and questionnaires about socioeconomic factors. All

results were obtained 12 and 24 months after the burn, and compared with those from a

reference group.

Results: A total of 156 patients responded to the questionnaires. Mean (SD) age and TBSA (%)

were 46 (16.4) years and 23.6 (19.2) %, respectively. There were no differences in incidence

between the burn and reference groups in anxiety or depression either 12 or 24 months after

the burn. Those who reported higher anxiety and depression scores also had consistently

poorer HRQoL as assessed by the SF-36.

Conclusion: Seen as a group, people who have had burns report anxiety and depression the

same range as a reference group. Some patients, however, express more anxiety and

depression, and concomitantly poorer HRQoL. These patients should be identified, and

offered additional support.
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1. Introduction

A burn can be a life-threatening and traumatic event
associated with severe pain and long-term health problems.
Psychological difficulties are often reported after a burn, and
symptoms of depression are one of the most common [1,2]. In a
systematic review of the prevalence of depression after a burn,
4%–10% met the criteria for major depression within a year
after the burn, and the rate of clinically relevant depressive
symptoms measured by self-reporting was 4%–26% [3]. In
addition, depressive symptoms after a burn have been
associated with deterioration in long-term physical function-
ing and health-related quality of life (HRQoL) [4–6].

For patients with burns, studies have reported symptoms of
anxiety in hospital [7,8], but Williams and Griffiths [9] reported
that one third of a sample of 23 survivors of burns were still
having appreciable psychological difficulties one year after the
burn. Anxiety was the most common, followed by post-
traumatic stress syndrome and depression. Pre-existing
mental health problems were one of the most important
predictors of later psychological difficulties and psychiatric
disorders after a burn [1,10]. It is important to gain information
about factors that may predict outcome after injury, as this
may facilitate our ability to reduce costs as well as to alleviate
symptoms after burns. Additional factors that may influence
the prediction of outcome include sex, age, and level of
education [1,2,11].

To analyse the mental health of patients with burns further,
we extended a previous study [12], which concluded that
poorer HRQoL was recorded for patients with burns mainly in
the mental dimensions when compared with a reference
group without burns (after adjustments for age, sex, and pre-
existing conditions). Unemployment was the most important
factor, and it affected several dimensions of HRQoL. These data
support the hypothesis that HRQoL is impaired by factors other
than the burn itself.

The aim of this study, therefore, was to assess the self-
reported symptoms of anxiety and depression reported at 12
months and 24 month after injury by patients with severe
burns, and to compare them with those from a reference
group. We also wanted to try and explain in more detail the
impact on patients’ mental health of pre-existing conditions
and association with the burn itself. Our initial hypothesis was
that anxiety and depressive symptoms are more prevalent in
those with burns than in a reference population.

2. Material and methods

The Burn Centres in Linköping and Uppsala are the two burn
centres with nationwide responsibility for treating patients
with severe burns in Sweden. Their catchment area includes
9.5 million inhabitants, and admission criteria are based on the
recommendations from the American Burn Association [13].
The study was designed according to the principles of the
Declaration of Helsinki [14] and was approved by the regional
ethics boards in Linköping and Uppsala.

Patients in the study were enrolled consecutively during 9
years. The inclusion criteria were age 18 years or older (no

upper limit in age); proficiency in the Swedish language; and
either burns of 10% total burn surface area (TBSA) or more, or
duration of stay in hospital of seven days or more. In Linköping
all patients admitted during the specified time period were
contacted by mail 12 and 24 months after the burn. The
patients in Uppsala were part of the follow-up of an ongoing
study, and assessments were made 3, 6, 12, and 24 months
after the burn; only the data from the 12 and 24 months’
assessments were considered in this study.

Participants were sent self-reporting questionnaires and
were instructed to complete them and return them in prepaid
envelopes. Participants from Uppsala who did not return the
questionnaire within one month were sent a reminder letter.
Participants in Linköping who had not responded within two
weeks received a reminder call and, if necessary, a letter.

During the study period, 279 patients fulfilled the inclusion
criteria. Fifty-five (20%) of these were lost to follow up (two
numbers of death during follow up and one during hospital
stay), 41 (15%) declined to participate (32 in Linköping and 9 in
Uppsala) and 14 (5%) were lost for administrative reasons
(Uppsala).

A total of 169 (61%) participants were included in the study
and data from all patients that completed the HADS-form at
least once were analyzed; 159 (57%) answered the Hospital
Anxiety and Depression Scale (HADS) at the 12 months’
assessment; 117 at the 24 months’ assessment; 112 at both
assessments; five participants did not complete the HADS at
either assessment and were excluded, leaving 164 participants
to be included in the analysis, 87 patients from Linköping and
77 from Uppsala. Present data at every time was used for the
analysis. There were no significant differences between the
responders (n = 164) and the non-responders (n = 110) in sex,
age, duration of stay, TBSA (%), or days on the ventilator, except
that the responders had larger median TBSA (26%) compared
with the non-responders (19%), p < 0.01.

Data about symptoms of anxiety and depression were
compared with data from a reference group (reference group
A). The participants in the reference group was a cohort of 521
individuals selected with the aid of the central governmental
authority for administration and production of official statis-
tics (Statistics Sweden; SCB) and were Swedish citizens
selected to match the burn group in terms of age, sex, marital
status, place of residence (county), and origin (immigrant/not
immigrant). Data from a public health survey of the county of
Östergötland (the area in which one of the burn centres is
situated) were also used for comparison of HRQoL and
coexisting conditions (reference group B). The survey had
been designed to monitor the general health of the population
in a different study, and was completed during 1999 [15].
Questionnaires were initially sent out to 10,000 people aged 18–
74 years. After two reminders, 6093 (61%) had responded.

The HADS was used to assess symptoms of general anxiety
and depression. The HADS is accepted by patients, easily
completed and contain 14 items. Each of the two subscales, “A -
anxiety” and “D - depression”, consists of seven items to
distinguish between depression and anxiety [16]. Each item is
rated on a scale of 0–3, where 0 equals no symptom and 3 equals
severe symptoms. Scores for each subscale can range from 0 to
21 with scores categorised as follows: 0–7, 8–10, and 11–21
[16,17]. The HADS is used extensively in health care and has
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been evaluated in several clinical investigations with satisfac-
tory results [18]. We refers to 0–7 as normal score (anxiety/
depression is not likely); 8–10 as low score (could indicate
presence of anxiety/depression); 11–21 as moderate/high score
(indicate anxiety/depression is likely). The entire HADS,
evaluated by Zigmond and Snaith, can be read in the original
publication [17].

The Swedish version of SF-36 [19,20] was used to evaluate
HRQoL. The instrument is internationally known and has been
recommended for assessment of HRQoL in critical care [21]. SF-
36 has been validated in a representative Swedish sample [19],
and in burned patients [22]. It has 36 questions and generates a
health profile of eight subscale scores where four subscales
relate to physical dimensions (physical functioning; physical
role; bodily pain; or general health), and four to mental
dimensions (vitality; social functioning; emotional role; or
mental health) [19]. The scores of all the subscales are
transformed into a scale ranging from 0 (the worst) to 100
(the best). Of the greatest importance are the changes over
time, not the actual value or an average value.

Data about age, sex, and severity of injury were extracted
from the medical records. Severity of injury was assessed by
the TBSA (%), percentage of the total body surface area with
full-thickness burns (TBSA-FT), duration of stay in the Burn
Centre, and days on the ventilator. Level of education, marital
status, working status, ongoing sick leave or not, pre-existing
conditions, and self-reported diagnoses were obtained from
the questionnaire 12 and 24 months after the burn. The
question about the self-reported diagnoses was: “Have you had
any significant illness, reduced bodily function or other
medical problem, and had it for more than 6 months before
admission to the Burn centre?” with the option to answer “yes”

or “no”. This question also listed possible pre-existing ill-
nesses: cancer; diabetes; heart failure; asthma or allergy;
rheumatism; gastrointestinal, blood, kidney, psychiatric, or
neurological disease; thyroid or any other metabolic distur-
bance; or any other long-term illness. The last was an open
question with a space for free text. For the Uppsala sample
information regarding pre-existing diseases was collected
from the medical records. Data about psychiatric disorders
assessed by the Structured Clinical Interview for the DSM-IV
Axis I disorders (SCID I) was available in a subsample of the
Uppsala sample, in addition to data from the patients.

2.1. Statistical analysis

The significance of differences between groups was assessed
with the aid of Student’s t test for continuous data or with the
chi square test for categorical data using Fisher’s exact test
when appropriate. For analyses of numbers of patients in
which their anxiety or depression (normal, low or moderate/
high scores) were summarised, a probability of less than 0.01
was accepted as significant because of repeated comparisons.
Probabilities of less than 0.05 were accepted elsewhere. We
used linear regression to establish predictive models, with
HADS anxiety and HADS depression as the dependent
variables. The possible predictive variables used were dem-
ographics and TBSA, duration of stay and time on ventilator.
These were examined using Student’s t test and chi square
analysis, and those with probabilities of 0.25 or less were
included in subsequent forward stepwise regressions. Because
of skewed distributions, data on TBSA, duration of stay and
days on ventilator were logarithmically transformed. Missing
data from the instruments were handled by including the data

Table 1 – Demographic data for study and reference groups. Data are numbers (%).

Study group (n = 164) Reference group B (n = 6093) p-Value

Mean (SD) age (years) 45.5 (15.5) 46 (15.1) 0.673
Sex: male 127 (77) 2822 (46) <0.001

Education
Compulsory school only 49 (30) 1881 (31) 0.843
High school/university 22 (13) 1350 (22) 0.027

Marital status
Single 72 (46) 1312 (22) <0.001
Married/cohabit 72 (46) 4414 (74) <0.001
Widow/widower 12 (8) 275 (5) 0.110

Born in Sweden 147 (90) 5494 (91) 0.959

Employment before stay at the Burn centre
Employed/leader 106 (65) 3538 (58) 0.396
Retired 33 (20) 1132 (19) 0.680
Othera 25 (15) 1423 (23) 0.047

12 months after stay at the Burn centre
Employed/leader 73 (45)
Retired 37 (23)
Other 53 (32)

a Other includes students, homemakers or unemployed.
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given at every time period for follow-up, as results on a group
level were important. All analyses were made with the help of
the statistical package IBM SPSS Statistics for Windows, or Mac
(version 21.0 IBM Corp, Armonk, NY, USA) or Statistica (version
10, Dell, Tulsa, USA).

3. Results

Patients’ personal and clinical data and coexisting conditions
are shown in Tables 1 and 2. The mean age of the participating
patients and the reference groups (A; B) did not differ
significantly, but the groups did differ in level of education,
male sex, marital status, and other employment; compared to
the reference, there were less with university education, more
males and singles/less married in study group. Analyses that
contrasted participants from the Uppsala compared with the
Linköping Burn Centre showed no differences in age, sex, TBSA
(%), TBSA-FT, duration of stay, or days on ventilator (data not
shown).

3.1. Symptoms of anxiety and depression

In the study sample scores for anxiety and depression were
rated low, and comparable to those rated in the reference
group. The mean (SD) score for anxiety was 5.7 (4.6) and for
depression 4.6 (4.0) at 12 months, and at 24 months 5.8 (4.6) and
4.7 (4.4), respectively. In the reference group, the mean (SD)
scores were 7.2 (4.1) and 4.4 (3.2) for anxiety and depression
respectively. There were no differences in mean scores of
anxiety and depression between the burn and the reference
groups (anxiety at 12 months p = 0.12; depression at 12 months

p = 0.13; anxiety 24 months 0.06), except for a significant
difference in depression score between the patients 24 months
after the burn and the reference group (p = 0.031). Table 3
shows that the incidences of all scores failed to differ
significantly between the study and the reference groups (A).

3.2. Regression analysis of anxiety and depression

Anxiety could be predicted if the patient had a pre-existing
condition and was unemployed. Also, regression analysis
showed that symptoms of depressions 12 months after a burn
were predicted by having pre-existing disease, higher TBSA-
FT, and unemployment at time of the study (Table 4).

3.3. Association of anxiety and depression with HRQoL

When we compared HRQoL between the separate groups of
patients who rated their anxiety at 12 and 24 months at a
normal, low, or moderate/high score, we found that some
dimensions were severely affected. For patients with the
highest anxiety scores, physical role and emotional role were
the most affected at 12 months (p < 0.001). By 24 months, those
dimensions were significantly still more affected (p < 0.01 in
both dimensions) (Figs. 1 and 2).

4. Discussion

The main results from the present study are that patients with
burns tend to have similar degrees of anxiety and depression
as a reference population. Of the study population 70% did not
report signs of anxiety, neither at 12 nor at 24 months after the

Table 2 – Comorbidity for the both groups and clinical data for the study group. Data are numbers (%) except where otherwise
stated.

Study group (n = 164) Reference group B (n = 6093) p-Value

Coexisting conditions: 76 (46) 1707 (28) <0.001
Psychiatric disease 24 (14.6) 99 (1.6) <0.001
Asthma/allergy 13 (7.9) 146 (2.4) <0.001
Heart failure 16 (9.8) 810 (13.3) 0.240
Neurological disease 9 (5.5) 72 (1.2) <0.001
Diabetes 6 (3.7) 95 (1.6) 0.040
Gastrointestinal disease 4 (2.4) 306 (5.0) 0.148
Cancer 3 (1.8) 32 (0.5) 0.029
Miscellaneous 19 (12.2) 722 (11.8) 0.927

Coexisting conditions:
0 85 (54.5) 4386 (72) 0.015
1 60 (38.5) 1411 (23.2) 0.003
>1 11 (7.0) 296 (4.8) 0.307

Sick leave before stay in burn care 8 (5) 75 (1.2) <0.001
Sick leave at 24 months 43 (26)

Median (IQR; min–max) TBSA (%) 19 (26; 1.3–85.5)
Median (IQR; min–max) TBSA-FT, (%) 8 (22; 0–85.5)
Median (IQR; min–max) duration of stay, days 20 (21; 1–234)
Median (IQR; min–max) days on ventilator 0 (10; 0–117)

TBSA = total body surface area, TBSA-FT = total body surface area-full thickness IQR = interquartile range, min = minimum value, max =
maximum value.
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Table 3 – Anxiety and depression (HADS) for the Burn patients at 12 and 24 months compared with the reference group. Data
are numbers (%).

Study group Reference group A p Value

Anxiety 12 months: n = 159 n = 515
Normal scores 111 (69.8) 314 (60.3) 0.303
Low scores 22 (13.8) 99 (19.0) 0.208
Moderate/high scores 26 (16.4) 102 (19.6) 0.448

Anxiety at 24 months: n = 117 n = 515
Normal scores 83 (70.9)1 314 (61.9) 0.398
Low scores 12 (10.3)2 99 (19.5) 0.043
Moderate/high scores 22 (18.8)3 102 (20.1) 0.792

Depression 12 months: n = 159 n = 507
Normal scores 129 (81.1) 418 (80.2) 0.934
Low scores 15 (9.4) 62 (11.9) 0.441
Moderate/high scores 15 (9.4) 27 (5.2) 0.070

Depression at 24 months: n = 117 n = 507
Normal scores 90 (76.9)4 418 (82.4) 0.655
Low scores 13 (11.1)5 62 (12.2) 0.766
Moderate/high scores 14 (12.0)6 27 (5.3) 0.016

1 p = 0.933 compared to anxiety 12 months.
2 p = 0.428.
3 p = 0.657.
4 p = 0.772 compared to depression 12 months.
5 p = 0.681.
6 p = 0.543.

Table 4 – Impact of different factors on anxiety and depression at 12 months from linear multiple regression analysis. First
row of data are p value (bold when significant); second row are beta coefficient and in brackets 95% CI of beta coefficients. The
beta coefficient indicates how much scores of anxiety and depression change when the independent variable increases by
one unit.

Variable Anxiety Depression
p-Value p-Value

Beta coefficient (95% CI) Beta coefficient (95% CI)

TBSA 0.535 0.463
�0.01 (�0.05 to 0.03) �0.02 (�0.07 to 0.03)

TBSA-FT 0.416 0.015
0.03 (�0.04 to 0.09) 0.05 (0.01 to 0.09)

Duration of stay 0.971 0.675
�0.01 (�0.05 to 0.05) 0.01 (�0.03 to 0.04)

Time on ventilator 0.931 0.899
�0.01 (�0.08 to 0.08) 0.01 (�0.07 to 0.08)

No pre-existing disease 0.042 0.002
�1.46 (�2.86 to �0.06) �1.96 (�3.18 to �0.74)

Male sex 0.812 0.755
�0.20 (�1.86 to 1.46) 0.23 (�1.23 to 0.06)

Age 0.181 0.311
�0.03 (�0.07 to 0.01) 0.02 (�0.02 to 0.06)

Sick leave at 12 months 0.244 0.192
1.08 (�0.74 to 2.90) 1.08 (�0.55 to 2.70)

No employment at 12 months 0.001 0.023
1.15 (0.49–1.81) 0.68 (0.09–1.27)

Education
Higher than compulsory school 0.411 0.584

0.69 (�0.97 to 2.36) �0.40 (�1.86 to 1.05)
High school/university 0.081 0.061

�1.94 (�4.11 to 0.23) �1.86 (�3.80 to 0.08)
Marital state 0.854 0.184
Single 0.14 (�1.35 to 1.63) 0.84 (�0.40 to 2.08)

Adjusted for age and sex; TBSA = total body surface area; TBSA-FT = total body surface area-full thickness.
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burn, and similarly, more than 75% did not report signs of
depression. These scores were similar to the ratings made by
the reference group (A). However, some patients do have a low
and moderate/high rated scores for anxiety and depression,
but so do people in the reference group. The exception seems
to be a small subgroup of patients who still rate their
depression as moderate/high 24 months after the burn.

Compared with other patients treated in ICU (multiple
causes) patients with burns have a similar incidence of
depression; moderate/high scores are reported with a preva-
lence of 13% (95% CI 10–16) 12 months after injury [23];
comparable data at 24 months were not available. The
prevalence of depression after coronary artery by-pass surgery
was also similar to data in the present study [24].

Since at least 1991 [9] it has been suggested that long-term
psychological consequences are common after burns (over
one-third of the patients). Signs of psychiatric disturbance
among burned patients commonly develop during the hospital
stay, and include increased signs of depression and anxiety, as
well as post-traumatic stress disorder (one patient in five
within six months) [25]. It has been suggested [12,26] that after
adjustment of the burned patients’ higher prevalence of
mental health disorders (depression and substance misuse),
their incidence over time is comparable to that of controls.
These studies support the interpretation of the data in the
present study: anxiety and depression may not be over-
represented later after a burn compared with controls, if
coexisting conditions are normal or they are compared to

Fig. 1 – Data on 83 patients and the relation between dimensions of health related quality of life (HRQoL) measured by SF-36
(mean values) and the patients’ level of anxiety at 12 and 24 month after burn care compared with the reference group B. Normal
anxiety score means anxiety is not likely; low scores could indicate presence of anxiety; moderate/high score indicate anxiety is
likely.

Fig. 2 – Data on 83 patients and the relation between himensions of health related quality of life measured with SF-36 (mean
values) and the patients’ level of depression at 12 and 24 month after burn care compared with the reference group B. Normal
depression score means depression is not likely; low scores could indicate presence of depression; moderate/high score
indicate depression is likely.
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another group of patients, e.g., postoperative after major
surgery.

In an earlier published study, from our group, we reported
that in the mental dimensions of SF-36 (vitality, social
functioning, emotional role, and mental health), 8–34% of
the patients had a value less than two SD below that of the
reference group [12]. Nevertheless, expressions of disturbed
mental health must be screened for and treated. The reasons
for that are uncontested, but one substantial effect of early
treatment of anxiety and depression is that it may reduce a
broad range of long-term, pain-related outcomes after the
burn [8].

Screening for mental health problems is important in burn
care, and easily assessed factors can guide further assessment.
In the multiple regression analysis we found that pre-existing
diseases and unemployment contributed to higher levels of
anxiety and depression. This is supported by recently
published data that suggested that anxiety and depression
before burn injury [26] or CABG surgery [27] correlated with
increased symptoms of mental discomfort. Additionally, the
fact that a burn was full-thickness also contributed to
symptoms of depression.

However, connecting symptoms of anxiety and depres-
sion with HRQoL may help towards greater understanding. In
the present data a low score on the dimensions “physical
functioning” and “physical role” correlate with expressed
symptoms of anxiety and depression. At the same time,
mobility seems to be the key variable for higher perceived
HRQoL, both physical and mental [28]. Improved mobility to
enable a return to work is also crucial. It has recently been
shown that two-thirds of the acute patients admitted to the
burn centre [29] returned to work within six months. Those
who returned to work had smaller mean percentage burned
areas (6% compared with 16%) and hand burns were less
common (41% compared with 71%) than among those who
did not return to work. The presence of depressive disorders
was also less common during follow-up, (3% compared with
31%. Having a major depressive disorder significantly
predicted not returning to work (OR 55.3, 95% CI 3–997;
p = 0.007). This emphasises the importance of screening all
patients for impaired mental wellbeing, where the data
suggest that depressive disorders are of most concern.
Moderate or high scores from the HADS may be more
apparent at 24 months after a burn. Because our comparison
with the reference group showed that mental wellbeing is
also impaired in a group of people who did not have a burn,
but had other diseases or disorders, one could be led to think
that a burn is more often associated with a pre-existent
anxiety or depression disorder, that may lead to increased
incidence of impaired mental wellbeing after-burn This is
however disclaimed by Logsetty et al. [26] who found no
increased incidence of mental health disorders during a 24
month follow-up period after care of a burn compared with a
control group.

Limitations of the study: The present data should be
interpreted with caution. We think that patients in our
healthcare organisation are honest when answering ques-
tionnaires, and in those two burn centres both patients and
personnel handle enquiry sheets daily. Compared with
structured interviews, questionnaires may not include or pick

up minor doubts, denial behaviour, or severe mental disorders
that include anxiety or depression. Clinical professional
interviews are more likely to show the whole picture, as were
done at the Uppsala Burn centre for the pre-existing
psychiatric disorders [10]. The HADS instrument is, however,
commonly used, gives comparable data and, for this purpose,
provides us with the knowledge to screen for mental health
problems. Missing data were handled by including the data
given at every follow-up time period, as results on a group level
were of importance. A complete record could have meant yet
more differences, although our results are comparable with
already published data.

Furthermore, we have used two reference groups with the
study group. Group A aided the comparison of anxiety and
depression, and since this group was matched to the study
group, we believe that the incidence of mental wellbeing is of
the same range, independently of whether you have burns or
not. The differences between study group and reference B on
sex, marital status, level of education and co-morbidity may
certainly have influenced the out-come from the regression
analysis, but as we stated earlier, in the meaning that less
pre-existing diseases lowers the risk for symptoms of anxiety
and depression at 12 and 24 months after a burn. We
therefore estimate the significance of the differences of less
meaning.

A strength of this study is that it included patients who were
examined over time and were recruited from the two national
burn centres in a socioeconomically homogeneous country,
and particularly includes two relevant and large reference
groups (A;B). This is a strength of the comparison of burned
patients with a group of other people; data can be related to a
group exposed to other diseases and disorders. Extensive
follow-up periods (1–2 years) are also crucial as it is well known
that it takes considerable time to adjust after a major injury.
The study is also important from the perspective that there are
subgroups with important problems where directed help or
treatment may be valuable.

5. Conclusion

Seen as a group, people injured by a burn report anxiety and
depression the same as a reference group. Some patients,
however, express these symptoms, and at the same time
report a poorer HRQoL, although it is more likely that anxiety,
depression, and poor quality of life comes from the fact that
burned patients tended to have more coexisting conditions
beforehand. High quality care must include an efficient
identification of this subgroup to enable competent profes-
sional support and treatment.
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