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Introduction

Major burns may have long lasting impact on the quality of
people’s lives, with persisting problems related to scarring, con-
tractures, weakness, thermoregulation, itching, pain, sleep, body
image and psychosocial wellbeing.1 In addition to the direct con-
sequences of the burn, the intensive care treatment may also cause
cognitive, affective or behavioural challenges.2 Consistently, burn
injured individuals have reported limitations in health-related
quality of life compared to general population norms.3-8

Factors affecting perceived outcomes are related to the
severity of burn injury, patient personality and mechanisms of
coping, and the socio-economic and living situation of the pa-
tient. The extent of full thickness injury, number of operations,

location of injury to face hands and feet, impaired hand func-
tion and joint contractures have all been reported as injury-spe-
cific threats to patient self-perceived health.3,5,7,9-11 Moreover,
pain and discomfort, pre- and post-injury psychopathology and
substance abuse seem to impair health and functioning.5,6,11,12
Partnership, living situation and employment are also factors
strongly associated with self-reported functioning and wellbe-
ing after burns.5,9,13 On the other hand, social support, self-ef-
ficacy, optimism, resilience or feelings of post-traumatic
growth seem to improve perceived recovery after burns.3,14,15 

Improvements in self-perceived physical and psychologi-
cal health status, as well as quality of life, are to be expected
the first months and years after discharge.4,6,7,16-20 The largest
improvements have been reported in questionnaire subscales
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related to moving, usual activities, hand function, work and
treatment regimens, whereas problems with heat sensitivity,
body image and work have been documented to give the largest
burn-specific problems.8,19-21 Compared to general population
norms, burn patients seem to experience significant limitations
related to pain/discomfort, usual activities, self-care and anxi-
ety/depression (as assessed by the questionnaire EQ5D),6,7 as
well as in physical functioning, role performance, body pain,
social functioning and general health (as assessed by the ques-
tionnaire SF-36).3,5,8 Overall, impairment of physical health sta-
tus seems to already improve substantially in the first few
months after burn injury, whereas mental health status seems
to be more stable in the first phase of recovery, with possible
improvements in the following years.4,6,7

The recovery pattern after burns is dynamic and not yet
fully understood, and few follow up studies with observation
time more than 10 years have been published. The present study
is a follow up of a survey 11.5 years earlier on patient perceived
health and quality of life after burn injury.5,22 In this study health
was defined according to the World Health Organisation as: “A
state of complete physical, mental and social wellbeing and not
merely the absence of disease and infirmity”,23 whereas overall
quality of life was operationally defined as: “Satisfaction with
physical and material wellbeing, relations to others, social and
community activities, personal development, fulfilment and
recreation, as well as independence”.24 In 2001, the participants
reported impaired health compared to general population
norms, whereas their overall quality of life was comparable to
age and gender adjusted findings from the Norwegian general
population.5 The extent of full thickness injury, location of full
thickness injury to face or foot, chronic pain, psychological ill-
ness, non-burn physical illnesses, unemployment and single liv-
ing significantly limited the experience of health.5,22 The same
factors were also significantly associated with reduced overall
quality of life, except for the burn-specific factors on extent and
location of burn injury.5

Knowledge on the dynamics and trajectories of recovery may
be of value for our understanding of the impact of burn injury
and the need for long term follow up and support from the burn
team. The specific aim of this study was to examine burn-specific
and generic health status, quality of life and work status 16.2
years after burn injury, and to compare the findings with similar
questionnaire data from the same people 11.5 years earlier.

Material and methods

Participants
All adult patients, 18 years or older, and admitted for burn

injury to the national Burn Centre, Haukeland University Hos-
pital, Bergen, Norway from 1995 to 2000 were included in the
questionnaire study, and data collected in 2001 was used.5,22,25
Ninety-five patients agreed to take part an average 47 (SD:
23.8) months after injury. In 2013, 82 participants from the
same study were still alive. Patients who had been in hospital
less than two days (n=4) were excluded, leaving 78 participants
eligible for the follow-up study. 

Clinical characteristics and questionnaire data
Data on injury characteristics and treatment were obtained

from medical records. Demographic information and data on
patients’ reported burn-specific health, generic health and over-
all quality of life were obtained from questionnaires completed

by the participants at each time point of inquiry. 
The Norwegian version of the abbreviated Burn-Specific

Health Scale (BSHS-N) was used to obtain information on
burn-specific health status.25 BSHS-N comprises 80 items di-
vided into four domains, asking for physical (20 items), mental
(30 items), social (15 items) and general health (15 items), and
the first three domains are again divided into seven subdomains.
The Physical Health domain comprises the subdomains Mobil-
ity and Self-care (10 items), Hand Function (5 items) and Role
Activities (5 items). The Mental Health domain consists of the
subdomains Body Image (7 items) and Affective (23 items).
The Social Health domain includes the two subdomains Family
and Friends (12 items) and Sexual Activity (3 items). Responses
to the items are given on a scale from 0 (extremely) to 4 (not at
all). The answers were given as percentages of maximum scores
(0-100) for the whole questionnaire or each domain or subdo-
main, where higher scale scores indicate better burn-specific
health. One item of the questionnaire asking for suicidal
thoughts (item 35) was omitted and replaced by a calculated
mean of the mental health domain at follow up because of the
offensive nature of the question and length of time after injury.

The Norwegian version of the SF-36 questionnaire was
used to assess burn patient reported generic health.5,26,27 The in-
strument has been validated in a burn population.28 The SF-36
comprises 36 items addressing eight different health concepts,
with the domains Physical Functioning, Role Physical, Body
Pain, Mental Health, Role Emotional, Social Functioning, Vi-
tality and General Health. The answers were transformed into
scale scores 0-100 for each of the SF-36 domains, where higher
scores represent better self-perceived health status.26

Overall quality of life was assessed by the Norwegian ver-
sion of The Quality of Life Scale (QOLS).5,24,29 The question-
naire consists of 16 items asking for degree of satisfaction with
important aspects of people’s lives. The answers are given on
a seven point scale, from very dissatisfied to very satisfied. The
total sum score was transformed into a 0-100 scale score, in
which higher scores represent better overall quality of life. 

Analysis
When comparing sample characteristics between respon-

ders and non-responders, Mann-Witney U-tests were used for
the non-parametric and t-test for the parametric continuous
data. Furthermore, Chi-square tests were used to test sample
characteristics for the qualitative categorical data. Because of
the small sample size and answers given on ordinal scales, non-
parametric tests were chosen for the patient reported outcome
data.30 Comparison of patient reported outcome scores between
2001 and 2013, and comparisons of SF-36 outcomes with age
and gender specific general population norms were conducted
by related sample Wilcoxon signed ranked tests.30,31 In order
to identify factors associated with limitation in health and qual-
ity of life, Spearman’s rho correlation was used to test bivariate
correlation between non-parametric continuous variables, and
Mann-Whitney U test for comparison of health and quality of
life between participants working or not.30,32 All p-values were
two-sided, and p < 0.05 was considered statistically significant.
The statistical package SPSS version 19 (SPSS Inc., Ill., USA)
was used for the analyses.

Ethics and approval 
The study was performed according to The Code of Ethics

of the World Medical Association (Declaration of Helsinki).
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All participants signed a letter of informed consent, which in-
cluded permission to store information and take contact for a
follow up study. The study was approved by the Regional
Committee for Medical and Health Research Ethics (2001 and
2013/105/REK Vest), the Norwegian Registry of Data-Security
(2001) and the Norwegian Directorate for Health and Social
Welfare (2001).

Results

Out of 78 eligible patients, 34 (age 37-74 years) answered
the follow-up study, giving a response rate of 43.6% and a time
since injury of 16.2 (1.7) [mean (SD)] years. The majority were
men, and average total body surface area burned was 17.8%
(Table I). There were no significant differences between re-
sponder and non-responder age, gender or injury severity
(Table I). Furthermore, in 2001 responders and non-responders
reported similar levels of health and quality of life outcomes
(not shown), except for the SF-36 domain Social functioning,
in which the participants answering the follow-up study had
better scores than the non-responders (mean 88.6 (SD 17.8) vs.
mean 77.0 (SD 26.7), p=0.042). 

At follow up in 2013, self-reported burn-specific health
status had not changed over the past 11.5 years (Table II). The

lowest BSHS-N scores were in the two subdomains role-activ-
ities and affective, and the general health domain. Answers to
single items on the BSHS-N revealed that the 10 lowest scores
were for items on work performance, physical active pastimes,
loss of energy, loss of strength, loss of old friends, itching,
emotional problems and worries about own health. Eight par-
ticipants (23.5%) still reported itching to some or a great ex-
tent, and 9 (26.5%) still had intrusive thoughts and images of
the accident. 

For generic health, there were no significant differences in
SF-36 scores between the 2001 and 2013 measurements (Table
III). Self-evaluation of own general health was the domain
showing the biggest change, with a 4-point decrease. Vitality
had the biggest positive change (2.2 point increase). In 2013,
the SF-36 scores were not significantly different to age and
gender matched population norms.31

Notably, overall quality of life had improved significantly
over the 11.5 years to follow up (Table IV). The biggest im-
provements were in items related to satisfaction with physical
active pastimes, independence, work and helping and encour-
aging others. 

At follow up, there were still significant associations be-
tween extent of full thickness injury or number of operations
in the acute phase of burn care and reduced scores in all do-
mains of BSHS-N, as well as in physical functioning, physical
role performance, body pain, vitality and social functioning of
the SF-36 (Table V). The number of operations was also sig-
nificantly associated with reduced overall quality of life at fol-
low up.

The percentage of participants not working at follow up
was 23% (Table I). Being employed was important for per-
ceived health and quality of life, and participants not working
had significantly reduced scores in all health status domains
and overall quality of life, except for the SF-36 domains mental
health and vitality (Table VI). Moreover, 14 participants
(42.1%) reported having a better job than before, nine partici-
pants (27.3%) had experienced work accommodations and
eight had completed re-education (23.5%) after their burn in-
jury. 

Participants Non-responders p value
(n = 34) (n = 44)

Age* 53.4 (9.4) 51.2 (13.4) 0.404a

Male** 28 (82.4) 37 (84.1) 0.838b

Living alone** 6 (17.6)
Education ≤ 12 years** 25 (73.5)
Unemployed** 8 (23.8)
Non-burn illness** 8 (24.2)
Total body surface area 17.8 (12.7) 18.5 (13.1) 0.782c

burn (%)*
Full thickness injury 4.4 (5.1) 7.9 (8.8) 0.056b

(FTI) (%)*
FTI (%) face** 1 (2.9) 2 (4.5) 0.715 b

FTI (%) hands** 11 (32.4) 18 (40.9) 0.438 b

FTI (%) feet** 2 (5.9) 6 (13.6%) 0.263 b

Number of operations* 1.3 (1.6) 1.8 (2.0) 0.189c

Length of hospital stay 20.3 (17.4) 22.0 (21.7) 665c*
(days)*
Mean (SD)
** Number (%)
a Students t-test
b Chi-square
c Mann-Whitney U

Table I - Participant characteristics

Participant scores Participant scores
2001 (n=34) 2013 (n=34)
Mean (SD) Mean (SD) p value*

Physical health 92.5 (12.0) 92.5 (13.1) 0.484
Mental health 87.3 (15.6) 87.3 (16.7) 0.719
Social health 91.5 (10.3) 91.3 (12.4) 0.891
General health 84.8 (16.4) 86.5 (16.0) 0.405
Total score 88.9 (12.5) 89.2 (13.2) 0.378
*Wilcoxon signed rank test

Table II - Burn-specific health status (BSHS-N)

Participant scores Participant scores
2001 (n=34) 2013 (n=34)
Mean (SD) Mean (SD) p value*

Physical function 86.9 (19.9) 85.4 (23.6) 0.837
Role physical 75.7 (37.7) 75.0 (35.4) 0.893
Body pain 77.9 (27.6) 75.4 (26.5) 0.546
General health 75.0 (23.5) 71.2 (25.3) 0.289
Vitality 60.9 (22.8) 63.1 (22.7) 0.419
Social function 88.6 (17.8) 86.4 (21.8) 0.490
Role emotional 78.4 (35.7) 77.5 (37.4) 0.794
Mental health 79.9 (16.8) 79.4 (17.8) 0.791
*Wilcoxon signed rank test

Table III - Generic health status (SF-36)

Participant scores Participant scores
2001 (n=34) 2013 (n=34)
Mean (SD) Mean (SD) p value*

QOLS 73.1 (9.2) 77.2 (10.2) 0.003
*Wilcoxon signed rank test

Table IV - Overall quality of life (QOLS)
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Discussion

The main findings of this study are that 16.2 years post injury,
self-perceived burn-specific and generic health status remained
stable compared to data from the same participants 11.5 years ear-
lier, whereas overall quality of life had improved significantly.

This is consistent with earlier studies, indicating that the
largest perceived improvements of burn patient health occur
during the first years after discharge,4,16 and suggests that after
this initial period of improvement, many burn patients experi-
ence persisting reductions in burn-specific and generic
health.4,7,20 The present study indicates that in spite of a stable
health status, satisfaction with life seems to steadily improve
at least 15 years post-injury. 

At follow up, the role-activities subdomain scores were the
lowest in BSHS-N, suggesting persisting challenges with work
performance and physical active past-times.9,20,33 Consistently,
limitations with regard to work performance was the single
item with the lowest score.

This is in accordance with earlier findings indicating that
major burn injuries may be a larger threat to complex function-
ing than to self-care activities.9 Moreover, loss of strength and
emotional problems were among the single items with the low-
est scores, a finding that may indicate impaired role fulfillment
and an association between emotional distress and burn-spe-
cific health status.16 Furthermore, about one in four participants
still reported to have disturbing thoughts and memories from
the accident.

Intrusive memories are a component of post-traumatic

stress disorder, a condition associated with reduced health-re-
lated quality of life.7

Overall, the current findings on burn-specific health status
16.2 years after burn injury are comparable with findings from
studies with substantially shorter observation periods.9,22,25

At follow up, disturbing itching persisted in about one in
four participants. The majority of burn patients experience itch-
ing, and during the first years after injury itching can reportedly
be predicted by number of surgical procedures and presence of
post-traumatic stress symptoms.34 Even though the prevalence
of itching seems to decrease with time, 44% of burn survivors
have reported mild to moderate symptoms of pruritus between
four to ten years after injury.35 The present study indicates that
disturbing itching may persist for more than 15 years post burn
in a significant fraction of patients. 

In 2013, the 34 participants reported SF-36 scores similar
to those they reported in 2001, suggesting stable generic health
and a pattern of recovery similar to that of burn-specific health.
Moreover, health status in 2013 was not significantly different
to age and gender matched general population norms.31

This is in contrast with the findings from 2001, when data
from the 95 participants demonstrated impairments in five out
of eight domains of SF-36 compared to norms,5 but is most likely
explained by a selection bias typically seen in longitudinal stud-
ies in which the most resourceful people remain in the study. 

Overall quality of life improved significantly over the last
11.5 years, demonstrating a pattern different to that of burn-spe-
cific and generic health. Already in 2001, about four years post
injury, the participants reported an overall quality of life compa-
rable to that of the general population, with the greatest satisfac-
tion related to close family relations.5 In 2013, the improvements
were related to items involving physical active pastimes, inde-
pendence, work and helping and encouraging others.

The increased QOLS scores suggest a process of post burn
growth that increases with time.36

Despite the overall positive health and quality of life out-
comes, the extent of full-thickness injury, number of operations
and unemployment were significantly associated with impair-
ments of both burn-specific and generic health status and over-
all quality of life at follow up 16.2 years post injury. This is in
accordance with earlier reports with observation periods
shorter than that of the present study,5,9,13,22,37 and indicates
burn-related consequences that should be followed up by long-
term medical and vocational counseling. 

This study is limited by the relatively small sample size,
but is strengthened by the long follow up period with measure-
ments at two time points more than 10 years apart. The use of
a combination of questionnaires also allowed for the assessment
of both burn-specific and generic health, as well as overall qual-

Burn-specific health Generic health Quality
(BSHS-N) (SF-36) of life

(QOLS)
Physical Mental Social General Physical Role Body General Vitality Social Role Mental
health health health health function physical pain health function emotional health

FTI (%) -.682‡ -.368* -.447† -.499† -.539† -.567† -.370* -.304 -.220 -.491† -.296 -.327 -.332
Number of -.657‡ -.364* -.392* -.457† -.449† -.545† -.341* -.277 -.344* -.527† -.312 -.292 -.402*
operations
* p-value < 0.05
† p-value < 0.01
‡ p-value < 0.001

Table V - Relationship between burn injury characteristics and patient reported health and quality of life

Employed Unemployed p value*
(n=26) (n=8)
Mean (SD) Mean (SD)

BSHS-N Physical health 100 (16.3) 78.8 (60.0) .001
Mental health 97.0 (50.9) 83.3 (60.3) .013
Social health 100 (33.3) 70.8 (50.0) .039
General health 94.2 (45.0) 73.3 (58.3) .006

SF-36 Physical function 97.5 (40.0) 67.5 (100) .002
Role physical 100.0 (75.0) 25.0 (100) .002
Body pain 92.0 (49.0) 41.0 (100) .004
General health 81.6 (80) 45.0 (77) .043
Vitality 70.0 (70) 40.0 (90) .101
Social function 100 (25) 68.8 (87.5) .002
Role emotional 100 (100) 33.3 (100) .043
Mental health 88.0 (40) 84.0 (72.0) .591

QOLS 80.2 (28.1) 67.2 (26.9) .013
*Mann-Whitney U-test

Table VI - The effect of work status on health and quality of life
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ity of life, and how these parameters had developed over time.

Conclusion

The present study indicates that self-perceived burn-spe-
cific and generic health status remain stable after the first years

post injury, whereas overall quality of life seems to steadily
improve through a long-term process of growth. Future clinical
and research efforts should aim to reduce the burden of full-
thickness injuries and surgical procedures and at the same time
facilitate multidisciplinary follow-up programs directed at pro-
moting health and quality of life.38,39
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