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THE SUCCESSFUL TREATMENT OF

massive burn injuries is one of
the major advances in trauma
care of the last 20 years. Before

the 1970s, a burn involving more than
one third of the body surface was al-
most always fatal; the few patients who
did not die from burn shock during the
first few postinjury days died from
wound sepsis in the subsequent weeks.1

Improved fluid and electrolyte manage-
ment and critical care combined with
early wound excision and closure2,3 have
had a profound impact on the natural
history of such injuries.4-6 Although it
has become possible to save the lives of
massively burned children,7 the wis-
dom of doing so has become a health
policy and ethical question.

Although almost 1 million Ameri-
can children are burned annually, only
approximately 3% have massive inju-
ries, defined as involving more than
70% of the body surface. Approxi-
mately 75% of those with massive in-
juries are managed in specialized mul-
tidisciplinary burn centers and the
remainder are cared for in critical care
units in pediatric general hospitals. Op-
timal management of severely burned
persons is enormously expensive8 and,

even after survival is ensured, may re-
quire protracted surgical, medical, psy-
chological, and rehabilitation interven-
tions for many years.9,10 It has been
argued that the results are so dismal that
these children should be allowed to “die
with dignity.”11 The impact of compre-
hensive burn center management on
long-term outcomes is unknown.12

The existent data on children sur-
viving massive burns are compro-
mised by short-term follow-up, small
sample size, selection bias, lack of stan-
dardized outcome measures, high drop-
out or nonparticipation rates, and lack

of injury severity adjustments.13 Only
1 long-term outcome study of chil-
dren with massive burns has been pub-
lished.14 In that 4-year follow-up study
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Context Major advances in treatment of burn injuries in the last 20 years have made
it possible to save the lives of children with massive burns, but whether their survival
comes at the cost of impaired quality of life is unknown.

Objective To investigate the long-term quality of life in children who have survived
massive burns.

Design and Setting Retrospective, cross-sectional study conducted in a regional
pediatric burn center.

Patients Eighty subjects who were younger than 18 years at the time of injury, who
survived massive burns involving $70% of the body surface, and who were admitted
to the burn center between 1969 and 1992 were evaluated an average (SD) of 14.7
(6.0) years after injury.

Main Outcome Measures Short Form 36 (SF-36) scores of the 60 patients aged
at least 14 years were compared with national norms and the impact of clinical vari-
ables on individual domain scores was assessed.

Results The SF-36 domain scores of the study patients, who had survived massive
burns at a mean (SD) age of 8.8 (5.5) years, were generally similar to the normal
population). However, 15% and 20% of the burn patients had scores in the physical
functioning and physical role domains, respectively, that were more than 2 SDs below
the relevant norm, indicating that a few patients had continuing serious physical dis-
ability. Better functional status of the family predicted a higher score in physical role
(P = .04). The child’s early reintegration with preburn activities predicted higher scores
in general health (P = .03), physical functioning (P = .003), and physical role (P = .01).
Children followed up consistently in the multidisciplinary burn clinic for 2 years had
higher physical functioning (P = .04).

Conclusions In this study, while some children surviving severe burns had lingering
physical disability, most had a satisfying quality of life. Comprehensive burn care that
included experienced multidisciplinary aftercare played an important role in recovery.
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of 12 children, the global quality of life
was believed to be acceptable but was
not objectively defined. Although it is
commonly believed that injury size is the
principal determinant of outcome qual-
ity,14,15 social and emotional factors are
also thought to have a major influ-
ence.16-18 In this study, we evaluate the
long-term outcome of all children man-
aged at a single dedicated burn center
who survived massive burn injuries.

METHODS
All surviving patients whose initial
treatment was at the Shriners Burn Hos-
pital for Children in Boston, Mass, for
thermal injuries involving 70% or more
of the body surface who were admit-
ted between January 1, 1969, and De-
cember 31, 1992, were identified by the
hospital registry. Inclusion criteria in-
cluded age younger than 18 years at the
time of admission, fluency in English,
and residence within North America.
All acute burn care was provided at the
Shriners Burns Hospital in Boston, a 30-
bed facility certified as a burn center by
the American College of Surgeons and
American Burn Association that pro-
vides comprehensive free care to chil-
dren with burn injury of all degrees of
severity. All care is provided at no cost
to families or insurance carriers.

Surviving children are also offered
continued participation in a program
of multidisciplinary aftercare until age
21 years. This program, managed in the
burn clinic and also offered at no cost,
consists of coordinated family ser-
vices, reconstructive surgery, and re-
habilitation therapy. The Shriners or-
ganization is generally able to provide
funds for children to travel back and
forth from home to the burn center as
needed to undergo evaluation and sur-
gery. Routine postoperative physical
therapy is provided by therapists near
the patient’s home under supervision
of burn center–based therapists. The
study was approved by the Subcom-
mittee for Human Studies at Massachu-
setts General Hospital, Boston, and by
the Shriners Hospitals for Children.

There were 147 children who met
study criteria. Eighty (54%) of these chil-

dren were discharged alive. The follow-
ing information was obtained from each
patient’s hospital and outpatient re-
cords: patient demographics, date of in-
jury, date of hospital admission, date of
hospital discharge, presence of inhala-
tion injury, extent of burn injury, fam-
ily income, employment status of the
parent(s) or guardian, enrollment in
public assistance programs at the time
of admission, an estimate of family func-
tional status at the time of injury, the
child’s early reintegration with prein-
jury (school or preschool) activities af-
ter discharge, and the consistency of fol-
low-up in the multidisciplinary burn
clinic after discharge. A family was de-
fined as functional if there was stable
housing (not a shelter or transient hous-
ing), support of extended family, no pa-
rental substance abuse, no family in-
volvement in state child protective
services programs and the child was in
school if of appropriate age. Children
were deemed to have undergone suc-
cessful early reintegration with pre-
burn activities if they had returned to
school or preschool and the family unit
remained stable 4 months after dis-
charge. This time point was chosen be-
cause it was consistently available. Chil-
dren were considered to have had
consistent clinic visits if they were seen
at least 4 times per year for at least 2 years
after discharge in the multidisciplinary
burn clinic.

Between September 1995 and June
1997, patients or their families were con-
tacted and 2 structured telephone inter-
views were conducted by 1 trained in-
terviewer. The goal of the first interview
was to establish contact, elicit the pa-
tient’s general circumstances, and ob-
tain informed consent for participation
in the study. During the second inter-
view, the Short Form 36 (SF-36) was ad-
ministered. No widely used and vali-
dated quality-of-life instrument exists for
burn patients,19 but the SF-36 is a vali-
dated instrument that meets the require-
ments of our study. The SF-36 is a mul-
tidimensional, health-related quality-of-
life measurement tool of proven
reliability and validity in a number of
chronic disease and injury disorders, and

has norms for the US population.20-23 It
has also been widely translated and vali-
dated in several non–North American
cultures.24-27 It fulfills the requirement of
measuring global reintegration and so-
cialization28,29 as characterized by 8 do-
mains: general health, physical function-
ing, social functioning, physical role,
emotional role, mental health, energy/
vitality, and bodily pain. The general
health domain provides a measure of self-
perceived overall wellness. Physical func-
tioning items examine specific aspects of
function, such as kneeling, bending, and
walking. The social functioning do-
main asks about social activities and the
impact of physical or emotional health
on relationships. Physical role ques-
tions attempt to examine how physical
disabilities limit usual activities such as
work. Emotional role questions exam-
ine how emotional disabilities limit usual
activities. Mental health items examine
anxiety, depression, and psychological
well-being. Energy/vitality items mea-
sure energy level and fatigue. Bodily pain
items look at the intensity and extent of
chronic discomfort.

At the initial interview, data were col-
lected on age, education, work, living
situation, significant others, children,
and overall adjustment to life since in-
jury. The SF-36 was administered to all
patients aged 14 years and older at the
second telephone interview, after the
return of a signed informed consent
form. Eight patients were younger than
14 years, and these subjects’ parents
participated in the interview. Domain
scores for these 8 patients were com-
pared with scores for those aged at least
14 years using the t test for normally
distributed outcomes and the Mann-
Whitney U test for outcomes that were
not normally distributed. Eight pa-
tients chose not to complete the SF-
36, and demographic information was
compared between this group and those
who did complete the study using the
t test for continuous variables and x2

analysis for categorical variables. Three
mentally handicapped subjects were in-
terviewed directly, in the company of
family members. The mean (SD) fol-
low-up period (date of initial dis-
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charge to date of evaluation) for the 68
patients who completed the SF-36 was
14.7 (6.0) years (range, 4-26 years).

Standardized SF-36 scores were cal-
culated based on the general US popu-
lation. The standardized score (or z
score) is a measure of how many SD
units above or below the US popula-
tion mean a value falls, given that pa-
tient’s sex and age group. Age- and sex-
specific norms were available for the age
groups of 18 to 24 years, 25 to 34 years,
and 35 to 44 years.30 For this analysis,
the 60 study patients aged at least 14
years were analyzed. Those aged 14 to
17 years were standardized with norms
for the 18- to 24-year age group. The 8
children younger than 14 years were ex-
cluded from this analysis. Since the
standardized scores for the test do-
mains were not normally distributed,
the analysis was done using the Wil-
coxon signed rank test.

A statistical analysis was done to as-
sess the impact of important variables
onSF-36scores.Thesevariablesincluded
age at interview, age at burn, sex, burn
size, length of hospital stay, time since
injury,needforpublicassistance, income
level above or below the poverty level
(defined by the US Census Bureau me-
dian income for a 4-person family, spe-
cific to the state andyearof injury), fam-
ily functional statusat the timeof injury,
the child’s reintegration with preburn
activities, and consistency of the child’s
follow-up in the multidisciplinary burn
clinic.The t testwasusedforthedichoto-
mous variables and the Mann-Whitney
U test for cases in which the scores were
not normally distributed. Pearson cor-
relation coefficients were calculated for
continuousvariablesandSpearmancor-
relation coefficients for non–normally
distributed outcomes. The statistical
packageSPSSVersion7.0(SPSSInc,Chi-
cago, Ill) was used for all analyses.

RESULTS
Ofthe80survivingchildren,4(5%)have
died. One patient died 7 years after dis-
charge of a potential suicide, 1 died 14
years after discharge from a drive-by
shooting, 1 died 12 years after discharge
fromanoxicbrain injuryoccurringat the

time of the acute burn injury, and 1 pa-
tient died 2 years after discharge from
congenital cardiomyopathy. The cause
of the suicide is not known, but it is pos-
sible that itwascausedbydepressionre-
lated to the burn.

Descriptive statistics are presented in
TABLE 1. The complexity and severity
of the injuries are reflected in the av-
erage (SD) length of stay of 150 (76)
days. Length of stay was strongly in-
fluenced by the presence of inhalation
injury, with the average (SD) length of
stay of the 59 children with inhalation
injuries equal to 170 (76) days vs 95
(41) days for 21 children without in-
halation injuries (P,.001).

Social and family statistics are also
presented in Table 1. Although in-
come information could not be ob-
tained for 6 children, 22 (28%) of the
remaining families were receiving pub-
lic assistance at the time of the injury,
32 (43%) had an annual family in-
come below the poverty level, 37 (50%)
had income between the poverty level

and the median, and only 5 (7%) had
income at or above the national me-
dian for the year of their injury and state
of residence. There was at least 1 work-
ing parent in 76% of the families.

At the time of the follow-up inter-
view, 27 (36%) of the patients were cur-
rently full-time students; 27 (36%) were
gainfullyemployed;1 (1%)was inprison;
and 6 (8%) were full-time homemak-
ers. Three patients (4%) were mentally
handicapped and living at home as-
sisted by their family but were able to per-
form activities of daily living. The etiol-
ogy of the handicaps was probably
secondary to retardation that preceded
the injury in 1 child and secondary to an-
oxia occurring at the time of burn in the
remaining 2. Twelve patients (16%) were
unemployed and receiving public assis-
tance but living independently or at
home. Of these 12 patients, 8 reported
problems with chemical or alcohol de-
pendence. Of those 33 patients aged 25
years or older, 22 (67%) had spouses or
significant others and 40% had been or

Table 1. Descriptive Characteristics for the Study Population*

Characteristics

Total
Patients
(N = 80)

Patients Completing
Short-Form 36

(n = 68)

Patients Aged
14 Years or Older

(n = 60)

Age at burn, mean (SD), y 8.8 (5.5) 8.9 (5.6) 9.8 (5.3)

Male, No. (%) 55 (69) 46 (68) 42 (70)

Age at follow-up,
mean (SD) [range], y

. . . 24.0 (8.2) [6-42] 25.9 (6.5) [14-42]

Burn size, mean (SD)
[range], %

81.9 (7.6) [70-98] 82.0 (7.8) [70-98] 81.7 (7.4) [70-98]

Inhalation injury, No. (%) 59 (74) 51 (75) 43 (72)

Length of stay,
mean (SD) [range], d

150.2 (75.9) [31-470] 151.6 (77.8) [52-470] 151.6 (80.2) [52-470]

Follow-up interval,
mean (SD) [range], y

. . . 14.7 (6.0) [4-26] 15.7 (5.5) [5-26]

Race, No. (%)
White 69 (86) 61 (90) 55 (92)

Black 4 (5) 4 (6) 3 (5)

Other 7 (9) 3 (4) 2 (3)

Receiving public
assistance, No. (%)

22 (28) 20 (29) 18 (30)

Functioning family, No. (%)† 48 (60) 44 (65) 37 (62)

Early reintegration, No. (%)‡ 56 (70) 49 (72) 42 (70)

Consistent clinic visits, No. (%)§ 57 (71) 52 (77) 40 (67)

*Ellipses indicate data could not be collected (eg, length of follow-up for deceased persons).
†The family unit (married, single, or divorced) was described as functional if it had stable housing, extended family sup-

port, the child in school, no alcohol or drug abuse, and no child protective services involvement. This was deter-
mined at admission and coded as yes or no.

‡Clinic notes reported the child was progressing and had returned to school and/or preburn activities. This was de-
termined 4 months after discharge and coded as yes or no.

§The child was seen at least 4 times per year for at least 2 years after discharge in the multidisciplinairy burn clinic. This
was coded as yes or no.
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were currently married. From the en-
tire group, 33 children had been born.

To assess potential response bias, the
8 patients who chose not to complete
the SF-36 were compared with those
who completed the study. There was no
difference in patient or family demo-
graphics. The 8 patients younger than
14 years were compared with those aged
at least 14 years using the Mann-
Whitney U test and were different in 3
areas: higher energy scores (median
score, 82.5 vs 65.0; P = .048), lower
physical functioning (median score,
52.5 vs 92.5; P = .001), and lower physi-
cal role (median, 75.0 vs 100.0; P = .03).
The difference in energy scores is prob-
ably related to the younger age of the
group aged less than 14 years, and the
lower physical function scores may be
due to the shorter elapsed time since
injury that they had not completed re-
construction programs.

A standardized SF-36 score (z score)
of 0 indicates that the individual’s score
does not differ from the US popula-
tion norm for their age and sex group.
The standardized SF-36 domain scores
of the burn patients were not different
than the normal population using the
Wilcoxon signed rank test, which
would be sensitive to shifts near the cen-
ter of the distribution, except for a
slightly better score in the mental health
domain (P = .02), which we could not
explain (TABLE 2). However, 15% and
20% of the burn patients had scores in
the physical functioning and physical
role domains, respectively, more than
2 SDs below the relevant norm, indi-
cating that a few patients had continu-
ing serious physical disability.

The impact of important variables on
SF-36 scores is presented in TABLE 3.
Increasing burn size correlated with
poorer physical functioning (P = .04).

Increased time since injury predicted
better scores in emotional role
(P = .003). Female subjects scored
higher than male subjects in general
health (P = .02), physical functioning
(P = .02), and physical role (P = .001).
Male subjects scored higher on emo-
tional role (P = .04). Younger patients
scored better on energy (P = .009) and
worse on emotional role (P = .001).

Three variables that might be influ-
enced by a coordinated burn aftercare
program had a significant correlation
with domain scores: family functional
status, early reintegration, and consis-
tent clinic visits. The functional status
of the family predicted a higher score
in physical role (P = .04). The child’s
return to preburn activities 4 months
after discharge predicted higher scores
in general health (P = .03), physical
functioning (P = .003), and physical
role (P = .01). Those children who were
followed up consistently in the mul-
tidisciplinary burn clinic for 2 years had
higher physical functioning (P = .04).
Length of hospital stay and age at in-
jury were not statistically significant
factors.

COMMENT
This is the first description, to our
knowledge, of long-term outcomes in
survivors of massive pediatric burns. It
is a unique and nearly complete cohort
from 1 unit describing long-term out-
come using a well-validated quality-of-
life measure. These data show that most

Table 2. Short Form 36 Standardized Scores for Subjects Aged 14 Years or Older (n = 60)*

Domain

Median
Standardized
Score (n = 60)

P Value for
Difference of Burn

Patient Scores
From Norm†

Study Group
$2 SDs

Below Norm,
No. (%)

Study Group
0-2 SDs

Below Norm,
No. (%)

Study Group
$0 SDs

Above Norm,
No. (%)

General health −0.016 .28 5 (8) 25 (42) 30 (50)

Physical functioning 0.028 .29 9 (15) 19 (32) 32 (53)

Social functioning 0.689 .35 6 (10) 15 (25) 39 (65)

Physical role 0.304 .76 12 (20) 7 (12) 41 (68)

Emotional role 0.455 .08 4 (7) 10 (17) 46 (76)

Mental health 0.436 .02 3 (5) 19 (32) 38 (63)

Energy/vitality 0.056 .64 4 (7) 25 (42) 31 (51)

Bodily pain 0.845 .67 5 (8) 19 (32) 36 (60)

*Norms were obtained from the SF-36 Health Survey Manual and Interpretation Guide.30

†Data were calculated using the Wilcoxon signed rank test for nonparametric data.

Table 3. Impact of Important Variables on Standardized Short Form 36 Scores*

Domain Age at Injury
Female

Sex Burn Size
Public

Assistance
Years

Since Injury
Functional

Family†
Early

Reintegration‡

Consistent
Clinic
Visits§

General health r = −0.25 (P = .06) P = .02 . . . . . . r = −0.22 (P = .09) . . . P = .03 . . .

Physical functioning\ . . . P = .02 r = −0.27 (P = .04) . . . . . . . . . P = .003 P = .04

Social functioning\ . . . . . . . . . P = .04 . . . . . . . . . P = .08

Physical role\ . . . P = .001 . . . . . . . . . P = .04 P = .01 . . .

Emotional role\ r = 0.42 (P = .001) P = .04 . . . P = .006 r = 0.37 (P = .003) . . . . . . . . .

Energy/vitality r = −0.33 (P = .009) . . . . . . . . . . . . . . . . . . . . .

Bodily pain\ r = −0.27 (P = .04) . . . . . . . . . . . . . . . P = .004 . . .

*Ellipses indicate P..10.
†The family unit (married, single, or divorced) was described as functional, if it had stable housing, extended family support, the child in school, no alcohol or drug abuse, and no

child protective services involvement. This was determined at admission and coded as yes or no.
‡Clinic notes reported the child was progressing and had returned to school and/or preburn activities. This was determined 4 months after discharge and coded as yes or no.
§The child was seen at least 4 times per year for at least 2 years after discharge in the multidisciplinary burn clinic. This was coded as yes or no.
\For these non–normally distributed variables, the Mann-Whitney U test was used in place of the t test, and the Spearman r was used for correlations. There were no significant

findings for the mental health subscale. Other variables tested that did not reach significance included length of hospital stay and income below poverty level.
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such children have a quality of life com-
parable with the age-matched general
population. Other important findings
were the favorable impact of a func-
tional family, early reintegration with
preburn activities, and consistent fol-
low-up in a multidisciplinary burn clinic.

Our data support the strong clinical
impression that a supportive family is
of enormous benefit to severely injured
children. Burns injure families, not just
individuals.31,32Becauseachild’soutcome
is so significantly affected by the degree
of family function, it is important that
family services be an integral part of
acute management and aftercare.

Although early return to preburn ac-
tivities was a powerful predictor of a fa-
vorable outcome, those who were suc-
cessful in this area may have been those
with less devastating injuries. How-
ever, this finding seems to support the
benefit of directed efforts to reinte-
grate children with school and other
age-appropriate activities as soon as
possible after discharge.

Consistent follow-up in the multidis-
ciplinary burn clinic was a predictor of
better long-term results, although it
seemed to select those with more seri-
ous injuries. We interpret this as dem-
onstrating the importance of experi-
enced multidisciplinary aftercare with
coordinated physical and occupa-
tional therapy, scar management, re-
constructive surgery, and family ser-
vices on the end result. Participation in
such a program also provides support
through the relationships that de-
velop among families dealing with simi-
lar problems as they meet and interact
during visits to the burn center.

Somepotential limitationsofthisstudy
requirecomment.TheSF-36 isageneric
test that does not have disease-specific
questions; particularly, it does not di-
rectly measure quality of life associated
withphysicalappearance.Thus,wewere
not able to compare burn patients with
unaffected individuals in this important
area.However, to thedegreethatappear-
anceaffectspsychological state, theseef-
fects are captured by the instruments’
mood questions. Second, although we
found that increasing burn size was as-

sociated with worse physical function
scores, we were not able to demonstrate
a specific impact of facial or hand burns
because virtually all children had injury
totheseareas.Third,althoughthesample
is nearly complete, the small numbers
ofsubjects incertainsubsetsandthewide
range of ages represented may preclude
firm conclusions. Fourth, our measures
of a functional family and early reinte-
gration with preburn activities are im-
precise and should be refined in future
studies. Finally, the study involves pa-
tients from only 1 center—the popula-
tion was mostly white and low income.
Thegeneralizability toother samples re-
mains to be demonstrated.

Children who survive massive burns
will have major cosmetic and functional
impairmentsthatcanneverbecompletely
corrected.However, thesedatashowthat
treatment of massively burned children
is not routinely followed by poor quality
of life. Although massively burned chil-
drencannotbereturnedtotheirpreinjury
appearance and function, high-quality
acutecarecombinedwithskillfulmultidis-
ciplinaryaftercareandfamilysupportcan
produce satisfying long-term outcomes
for children with massive burns.
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