Long-term Effects of Pediatric Burns on
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The systemic responses to burns (in particular, elevated levels of catecholamines
and stress hormones) have been shown to have an impact on cardiac function for at least 3
years in children with burns. However, it is not clear if these changes lead to long-term effects
on the heart. The aim of this study was to assess whether pediatric burn injury is associated
with increased long-term hospital use for circulatory diseases.

BACKGROUND:

abstract

A population-based longitudinal study was undertaken using linked hospital and
death data from Western Australia for children younger than 15 years when hospitalized for
a ﬁrst burn injury (n = 10 436) in 1980–2012 and a frequency matched noninjury comparison
cohort, randomly selected from Western Australia’s birth registrations (n = 40 819). Crude
admission rates and cumulative length of stay for circulatory diseases were calculated.
Negative binomial and Cox proportional hazards regression modeling were used to generate
incidence rate ratios and hazard ratios, respectively.

METHODS:

RESULTS: After adjustment for demographic factors and preexisting health status, the burn
cohort had 1.33 (incidence rate ratio) times (95% conﬁdence interval [CI]: 1.08–1.64) as
many circulatory system hospitalizations, 2.26 times the number of days in hospital with
a diagnosis of a circulatory disease (2.26, 95% CI: 1.06–4.81), and were at a higher risk of
incident admissions (hazard ratio 1.22, 95% CI: 1.03–1.46), compared with the uninjured
cohort.
CONCLUSIONS: Children who sustain burn injury experience elevated hospital admission rates and
increased length of hospital stay for diseases of the circulatory system for a prolonged period
of time after burn discharge.
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WHAT’S KNOWN ON THIS SUBJECT: Systemic
responses occur after burn injury that lead to
widespread changes to the body, including the
heart. Elevated levels of catecholamines and
stress hormones have been found up to 3 years
after severe burns. Little is known about the
longer-term effects.
WHAT THIS STUDY ADDS: Children with burns
had 1.3 times as many admissions and 2.3 times
the number of days in hospital for circulatory
diseases compared with uninjured children.
Children with minor burns had an increased risk
of incident admissions for circulatory diseases.
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Metabolic changes and systemic
inﬂammatory responses occur after
burn injury1 that can lead to
widespread changes in multiple
organ systems of the body, including
the heart and circulatory system.
These responses may occur after both
minor and moderate burn injuries.2–5
Research of severe pediatric burns
has demonstrated profound changes
to resting energy expenditure, body
composition, metabolic markers and
cardiac function for up to three years
post-burn demonstrating signiﬁcant
and prolonged sequelae attributed in
part to the hypermetabolic response.6
However, even nonsevere burns have
been demonstrated to have profound
systemic effects in both animal
models and humans, altering bone
composition, bone marrow
mobilization, and cutaneous
innervation, with many changes
persisting in the long term.2,5,7,8
These changes have been postulated
to be mediated by the acute
inﬂammatory response.9
Understanding the long-term health
effects of burns is of particular
importance to young children, who
have the highest incidence of burn
injuries10 and the longest time to be
affected by any secondary pathology
subsequent to burn injury. To date,
limited data have been available to
examine the long-term health effects
of pediatric burns beyond 3 years
postburn. “Whole-ofpopulation”–linked health
administrative data provide a costeffective means to examine long-term
morbidity in terms of the number of
hospital admissions and length of
stay for speciﬁc disease
classiﬁcations.11,12
Recent analysis of population-based
health administrative data identiﬁed
increased long-term mortality after
both severe and minor burn injury in
children.13 Given the potential of
burn injury to have longer-term
impacts on the heart and circulatory
system, the aim of this study was to
use population-based linked health

data to assess whether children who
are hospitalized for a burn injury
when younger than 15 years of age
have increased longer-term hospital
use for circulatory diseases, after
adjustment for demographic factors
and preexisting comorbidities.

METHODS
This study forms part of the Western
Australian Population-based Burn
Injury Project, a population-based
retrospective cohort study using
linked health administrative data
provided from the Western Australian
Data Linkage System (WADLS). The
WADLS is a validated record linkage
system that routinely links
administrative health data for
Western Australia using probabilistic
record linkage methods14 where
quality audits of linkages have
estimated false-positive matches
(mismatches) of ,0.3%.15 Quality
and accuracy audits of the core data
sets are also undertaken routinely.16
The project was approved by the
Human Research Ethics Committees
of the University of Western Australia
and the Western Australian
Department of Health.
A deidentiﬁed extraction of all linked
hospital morbidity (Hospital
Morbidity Data System) records for
all children younger than 15 years
when admitted to the hospital with
a ﬁrst (index) burn injury in Western
Australia, for the period January 1,
1980, to June 30, 2012, was
undertaken by the WADLS. The index
burn injury was deﬁned as the ﬁrst
hospital admission in a patient record
set with a burn injury as the principal
and/or additional diagnosis using the
International Classiﬁcation of
Diseases, Ninth Revision, Clinical
Modiﬁcation (ICD-9-CM) codes
940–949 and Tenth Revision,
Australian Modiﬁcation (ICD-10-AM)
codes T20–T31. A population-based
comparison cohort was randomly
selected from the Western Australian
Birth Registrations; any person with
an injury hospitalization during the

study period was excluded from the
population-based noninjury cohort.
The resultant uninjured comparison
cohort was frequency-matched on
birth year (4:1) and gender of the
burn injury cases for each year from
1980–2012.
Hospital and death data were linked
to each cohort (burn, noninjury) for
the period 1980–2012. Hospital
admissions data included principal
and additional diagnoses, external
cause of injury, age and gender,
Aboriginal status, index admission
and separation dates, mode of
separation, burn injury
characteristics (total burns surface
area percent [TBSA%], burn depth,
site), geographic location (census
collectors district, postcode). Indices
of social disadvantage
(Socioeconomic Indices for Areas17)
and remoteness (Accessibility
Remoteness Index of Australia18)
were supplied for the burn and
uninjured cohorts. Mortality data
included the date and cause of death.
Admissions for diseases of the
circulatory system were identiﬁed
and classiﬁed using principal
diagnosis data (ICD-9 390–459; ICD10 I00–I99, G45).
Age was categorized into 3 groups
(0–4, 5–9, 10–14 years), with
Aboriginal status classiﬁed by
identiﬁcation of Aboriginal or Torres
Strait Islander status on any record.
TBSA% was classiﬁed by ICD
supplementary codes (ICD-9 948;
ICD-10 T31) and categorized into 3
groups: minor burns (TBSA ,20%),
severe burns (TBSA $20%), and
unspeciﬁed TBSA%. Comorbidity was
assessed using the Charlson
Comorbidity Index (CCI)19 using
principal and additional diagnosis
ﬁelds in the hospital morbidity data
with a 5-year look-back period.20 The
derived CCI score was used to classify
comorbidity at baseline (0 CCI = 0; 1
CCI . 0). Indices of social
disadvantage were partitioned into
quintiles from the most to the least
disadvantaged. A record of an existing
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congenital anomaly was identiﬁed
using principal and additional
diagnosis data (ICD-9 740–759;
ICD-10 Q00–G99). The geographic
remoteness index was used to classify
geographic disadvantage and
physical distance from services by
5 remoteness categories: major
cities, inner regional, outer regional,
remote, and very remote.
The total number of years a person
was at risk (person-years) was
estimated from the ﬁnal discharge
date for the burn cases. This date
was used for the respective
frequency matched noninjury
controls. Categorical and
nonparametric continuous variables
were compared by using x2 and
Kruskal-Wallis tests, respectively. A P
value #.05 was considered
indicative of statistical signiﬁcance.
The total number of circulatory
disease admissions after burn injury
discharge and the cumulative length
of stay for circulatory disease
diagnoses were used as outcome
measures. The hospitalization of the
index injury was not included in these
outcomes or the analyses undertaken
on the total burns and uninjured
cohorts. Crude yearly admission rates
were calculated for these variables.
Adjusted IRRs were calculated using
negative binomial regression.
Demographic (gender, Aboriginality,
age group [0–4, 5–9, 10–14 years],
social disadvantage, remoteness of
place of residence, year of admission)
and health status variables (any
comorbidity at baseline, previous
history of cardiovascular disease,
congenital anomaly) were included as
covariates in the models.
Survival analyses using the KaplanMeier method and Cox proportional
hazards models were performed to
assess admission rates for ﬁrst time
hospital use for circulatory diseases
postburn discharge. Survival analyses
models were adjusted for
demographic and health covariates
(as listed earlier). The proportional
hazard assumption for the burn-

Statistical analyses were performed
by using Stata version 12 (StataCorp
LP, College Station, TX).

injured versus noninjured children
was tested using scaled and
unscaled Schoenfeld residuals and
by adding a group-by-time
interaction term.21 If preliminary
results revealed nonproportionality,
adjusted hazard ratios (HRs) were
modeled for each year after burn
discharge and for time periods
guided by Aalen’s linear hazard
models and plots.22

RESULTS
Cohort Characteristics
There were 10 436 children younger
than 15 years of age hospitalized for
a ﬁrst (index) burn injury (burn
injury cohort) in the study period and
40 819 children in the noninjured
cohort. The median age for both
cohorts was 2 years (interquartile
range: 1–7); there was a slightly
lower proportion of children in burn
injury cohort in the 5-year age group
0 to 4 years and a higher proportion
in the 10- to 14-year age group when
compared with the noninjury
comparison group. Overall, the burn
cohort had signiﬁcantly higher

Attributable risk percentages were
calculated as the adjusted rate ratio
(incident rate ratio [IRR], HR) minus
1, divided by the adjusted rate ratio
(IRR, HR), multiplied by 100.23
Attributable risk percentage was used
to estimate the proportion of longterm hospital use and incident
admissions for diseases of the
circulatory system, where burn injury
was a component cause.24–26

TABLE 1 Baseline Demographic and Preexisting Health Status Factors for Children ,15 y of Age
at First Burn Injury Hospitalization and Frequency Matched Noninjury Cohort, Western
Australia, 1980–2012.
Characteristics

No Injury, n (%)

Burn Injury, n (%)

P

Total
Demographic
Male
Age group (y)
0–4
5–9
10–14
Aboriginal
Yes
Social disadvantage quintilesa
Quintile 1 (most disadvantaged)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (least disadvantaged)
Remotenessb
Major city
Inner regional
Outer regional
Remote
Very remote
Health status
Any comorbidity (CCI $ 1)c
Previous admission for disease of
circulatory systemd
Record congenital anomaly

40 819

10 436

25 020 (61.3)

6462 (61.9)

.263

27 061 (66.3)
6966 (17.1)
6792 (16.6)

6800 (65.2)
1797 (17.2)
1839 (17.6)

.039

1974 (4.8)

2056 (19.7)

,.001

5197
10 371
7360
6880
10 790

(12.8)
(25.5)
(18.1)
(16.9)
(26.6)

2370
3405
2058
1268
1230

(22.9)
(33.0)
(19.9)
(12.3)
(11.9)

,.001

27 284
4267
4691
2640
1610

(67.4)
(10.6)
(11.6)
(6.5)
(4.0)

5454
1069
1649
1207
984

(52.6)
(10.3)
(15.9)
(11.6)
(9.5)

,.001

492 (1.2)
127 (0.3)

236 (2.3)
51 (0.5)

,.001
.007

1226 (3.0)

432 (4.1)

,.001

a

Socioeconomic Indices for Areas socioeconomic disadvantage quintiles; 1% missing values for burn and 0.5% for
uninjured.
b Accessibility Remoteness Index of Australia remoteness classiﬁcation; 0.71% missing values for burn and 0.8% for
uninjured.
c Comorbidity based on derived CCI using 5-y look back.
d Principal diagnosis record of hospitalization for disease of circulatory disease (ICD-9 390–459; ICD-10 I00–I99, G45) using
5-year look-back period
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proportions of Aboriginal children
and children who lived in areas
outside the major cities and from
socially disadvantaged areas
compared with the noninjury
comparison cohort. Although the
proportions of those with any
comorbidity and record of
a congenital anomaly were low, these
were higher for the burn injury
cohort (Table 1).
For children with burn injury, 46.4%
had minor burns (,20% TBSA), 1.3%
had severe burns ($20% TBSA), and
TBSA was unspeciﬁed for 52.4%.
Full-thickness burns were sustained
by 8.4%, 45.6% had partial thickness
burns, 13.9% had erythema burns,
and burn depth was unspeciﬁed for
35.2%; records had combinations of
burn injury anatomic sites and burn
depth. Burn sites included 20.0% to
head and neck; 28.0% to trunk;
39.6% to upper limbs/hands; 33.5%
to lower limbs/feet; 3.4% to eyes;
1.0%, respectively, to respiratory
tract and other internal organs; 6.1%
multiple regions; and for 3%, the site
was unspeciﬁed.

Admissions for Circulatory System
Diseases: Counts and Cumulative
Length of Stay
There were 314 hospital admissions
with a primary diagnosis of
a circulatory system disease after
burn injury discharge (total burn
cohort). The burn cohort spent a total
of 1300 days in hospital for diseases
of the circulatory system. Counts for
individual subcategories can be found
in Table 2.
Unadjusted incidence rates for
circulatory system admissions and
length of stay using the total burn and
uninjured cohorts are shown in Fig 1.
These graphs show little difference
between the burn cohort and controls
in terms of number of admissions and
time spent in hospital.
After adjustment for demographic
factors and preexisting health status,
the burn cohort had 1.33 times (IRR
1.33, 95% CI: 1.08–1.64) as many

TABLE 2: Classiﬁcation (%) of Post–Burn Discharge Admissions for Primary Diagnosis Circulatory
System Diseases for Children Younger Than 15 Years When Hospitalized for Burn Injury,
Western Australia, 1980–2012
ICD-9

ICD-10

Percentage % (n)

390–459
390–392
393–398
401–405
410–414
415–417

I00–I99, G45
I00–I02
I05–I09
I10–I15
I20–I25
I26–I28

100
2.4
2.0
2.1
1.5
3.6

(714)
(17)
(14)
(15)
(11)
(26)

100
8.3
1.6
3.5
11.5
2.2

(314)
(26)
(5)
(11)
(36)
(7)

420–429

I30–I52

430–438
440–449
451–457

I60–I69, G45
I70–I79
I80–I89

458–459

I95–I99

19.7
3.4
0.6
0.3
4.9
1.5
2.1
7.0
5.2
3.5
59.2
1.1
1.0
4.9
32.9
7.8
10.1
1.4
0.7

(141)
(24)
(4)
(2)
(35)
(11)
(15)
(50)
(37)
(25)
(423)
(8)
(7)
(35)
(235)
(56)
(72)
(10)
(5)

22.6
5.1
1.6
1.6
4.1
4.8
1.9
3.5
1.9
1.6
44.2
3.5
3.8
4.1
14.6
6.1
11.1
1.0
2.5

(71)
(16)
(5)
(5)
(13)
(15)
(6)
(11)
(6)
(5)
(139)
(11)
(12)
(13)
(46)
(19)
(35)
(3)
(8)

No Injury
Circulatory diseases (combined)
Acute rheumatic fever
Chronic rheumatic heart diseases
Hypertensive diseases
Ischemic heart diseases
Pulmonary heart disease and diseases of
pulmonary circulation system
Other forms of heart disease
Heart failure
Acute pericarditis
Cardiomyopathy
Paroxysmal tachycardia
Atrial ﬁbrillation
Other cardiac arrhythmias
Other
Cerebrovascular diseases
Diseases of arteries, arterioles and capillaries
Diseases veins, lymphatic vessels
Phlebitis and thrombophlebitis
Embolism/thrombosis of other veins
Varicose veins of lower extremities
Haemorrhoids
Varicose veins of other sites
Nonspeciﬁc lymphadenitis
Other
Other and unspeciﬁed disorders of
the circulatory system

circulatory system admissions to
hospital, and 2.26 times the number
of days in hospital with a diagnosis
of a circulatory system disease (IRR
2.26, 95% CI: 1.06–4.81) over the
33-year period than the comparison
cohort. This equated to an excess of
25% of admissions (n = 78) and 56%
of days (n = 728 days) of
hospitalization for diseases of the
circulatory system experienced by
the total burn cohort compared with
the uninjured cohort.

Incidence: Survival Analyses
Survival analyses were performed on
the pediatric burn (n = 10 042) and
uninjured (n = 39 398) cohorts
excluding those who had a record of
circulatory system hospitalization
and/or congenital anomaly during
the 5-year period before the start of
the study. There were 210 (2.1%)
and 563 (1.4%) incident admissions
for the burn and uninjured cohorts,

Burn

respectively. The Kaplan-Meier
survival plot (unadjusted) showed
reduced survival (Fig 2). Log rank
tests for equality of survivor
functions showed higher observed
than expected counts of ﬁrst time
admissions for circulatory diseases
for minor burns and burns of
unspeciﬁed TBSA% and for male and
female burn survivors (Table 3).
Multivariate Cox regression
modeling did not reveal evidence of
nonproportionality. After adjustment
for confounders, the burn injury
cohort was found to be at higher risk
of incident or ﬁrst time
hospitalization for diseases of the
circulatory system after burn
discharge (HR 1.22, 95% CI:
1.03–1.46).
Among members of the burn cohort,
30.4% (3172) had a record of
nonburn injury admission (pre- or
postburn). Multivariate Cox
regression modeling was then
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DISCUSSION
This study quantiﬁes the long-term
hospital use for circulatory diseases by
pediatric burn injury patients in
Western Australia from 1980 to 2012
after controlling for sociodemographic
factors and preexisting comorbidities.
Children under 15 who sustained
a burn injury severe enough to require
hospitalization experienced greater
hospital use in terms of both
admissions and the length of hospital
stay for circulatory diseases, when
compared with a gender and age
frequency-matched uninjured cohort.
The burn cohort also experienced
a low but statistically signiﬁcantly
greater rate of incident or ﬁrst-time
hospitalizations for circulatory
diseases over the 33-year study
period, also suggesting longerlasting effects of burn injury.

FIGURE 1
Unadjusted rates of hospital admissions and cumulative length of stay (LOS; per 100 person years
[PYs]) for diseases of the circulatory system among children younger than 15 years of age with burn
injury versus no injury.

repeated excluding those in the
pediatric burn cohort who had
a record of a nonburn injury
admission. Preliminary results
revealed nonproportionality, and
adjusted pooled estimates were
generated for speciﬁc time periods. A
signiﬁcant elevation of incident
admissions (HR 2.32, 95% CI:
1.14–4.75) was found for the period
12.5 to 15 years after burn discharge
compared with the uninjured cohort,
equating to 56.9% of ﬁrst-time
admissions for circulatory diseases
during this period being attributed
to burn injury. Elevated admission
rates were observed for the ﬁrst
6 years (HR 1.44, 95% CI: 0.89–2.25)
and from 17 to 21 years
postdischarge (HR 1.58, 95% CI:
0.92–2.72); however, these results
were not statistically signiﬁcant.
Gender-speciﬁc analyses identiﬁed
nonproportionality in modeling of

male data. Boys in the burn cohort
were found to have signiﬁcantly
greater incident admissions during
the periods 12.5 to 15 years (HR 2.62,
95% CI: 1.17–5.87) and from 17.5
to 21 years after burn discharge (HR
1.89, 95% CI: 1.02–3.52) compared
with uninjured boys. No difference in
incident admissions over the study
period was found for girls with burns
compared with uninjured girls (HR
0.97, 95% CI: 0.69–1.37).
Minor burns were associated with
signiﬁcantly elevated incident
admissions over the study period (HR
1.63, 95% CI: 1.11–2.38) compared
with the uninjured, equating to 39% of
ﬁrst-time circulatory disease
admissions over the study period
attributed to the burn injury. Signiﬁcant
results were not found for severe burns
(HR 1.37, 95% CI: 0.19–9.78) or burns
of unspeciﬁed TBSA (HR 0.89, 95% CI:
0.68–1.15).

The observed numbers of admissions
for circulatory diseases did not
support subcohort analysis by
disease subgroups with statistical
power. Ischemic heart disease and
other forms of heart disease,
including cardiomyopathy and heart
failure, accounted for 34% and 21%
of circulatory disease admissions for
the burn and uninjured cohorts,
respectively. Diseases of the veins
and lymphatic vessels were the most
common primary diagnoses for
circulatory disease admissions for
both the burn and uninjured cohorts.
It has been found that catecholamines
and stress hormones such as cortisol
remain elevated up to 36 months
postburn in children with severe
burns, with heart rates increasing
immediately after burn and
remaining signiﬁcantly high for a
3-year postburn study follow-up.6
This study supports these ﬁndings
and suggests that these long-term
changes do become detrimental with
time and, in the population studied,
lead to increased hospitalization.
Increased 10-year health service use
after injury in adults has been
reported.27 Consequently, additional
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with burns and those with no injury.
However, the male members of then
burn cohort had admission rates
almost 3 times greater than boys in the
uninjured cohort for the 12.5- to 15year post–burn discharge period, and
almost double the rates for the period
17.5 to 21 years post–burn discharge.

FIGURE 2

Kaplan-Meier estimates of the survivor function for ﬁrst admission for diseases of the circulatory
system for children younger than 15 years of age, burn injury versus no injury. Kaplan-Meier plots
for data excluding those with previous admissions for circulatory system disease or congenital
anomaly (or both).

survival analyses were performed on
data excluding persons in the burn
cohort with a record of a primary
diagnosis nonburn injury admission,
thereby excluding any potentially
additive trauma-related systemic
effects. Although metabolic alterations
after severe burn are similar to any
major trauma, it has been reported that
severe burns are characterized by
a hypermetabolic response that is more

severe and sustained.28 After
adjustment for confounders, several
periods of elevated admissions over the
study period were identiﬁed. For the
period 12.5 to 15 years post–burn
injury discharge, the burn cohort had
more than double the admission rates
for circulatory diseases when
compared with the uninjured cohort.
The survival analyses revealed no
signiﬁcant differences between girls

TABLE 3 Log-rank Tests to Assess Equality of Survivor Functions for Incident Admissions for
Circulatory Disease Between Children Younger Than 15 Years of Age at First Burn Injury
Hospitalization Compared With the Uninjured Cohort

Burn (total) vs no injury
No injury
Burns
Burn (by TBSA) vs no injury
No injury
Minor burns (,20% TBSA)
Severe burns (20%+ TBSA)
Burns, TBSA unspeciﬁed
Burn and no injury by gender
No injury, male
No injury, female
Burns, male
Burns, female

Observed Events

Expected Events

P

563
210

612.86
160.14

,.001

563
45
1
164

612.86
25.59
1.17
133.38

,.001

356
207
134
76

374.62
238.18
100.20
60.00

,.001

Analyses performed on data that excluded persons with previous admission for diseases of the circulatory system and/or
record of congenital anomaly.

After adjustment for confounders,
minor burns were associated with
signiﬁcantly higher admission rates
over the entire study period, whereas
no signiﬁcant difference was found
for burns of unspeciﬁed TBSA and
severe burns. Although previous
research identiﬁed a need for
prolonged treatment of severely
burned patients,6 the ﬁndings of
increased admissions for circulatory
diseases after minor burns suggests
that children with minor burns may
also have prolonged treatment needs
or require primary care monitoring.
Other long-term sequelae of minor
burns have been reported, including
bone loss and increased long-term
mortality associated with pediatric
minor burns.8,13 Despite the absence
of a hypermetabolic response, minor
burns elicit a substantial acute
inﬂammatory response.9 It may be
that this response in part mediates
the profound long-term changes
observed after minor burn injuries.8
Although the incidence rate of
admissions was elevated after severe
burns, the lack of a signiﬁcant
association may be related to the
small numbers of patients with
severe burns in this patient cohort,
the classiﬁcation of TBSA used
(,20% and $20%), and, potentially,
that survivors of severe burns in this
study represent a healthier patient
subcohort. Patients with severe burns
have treatments to mitigate the initial
systemic inﬂammatory and endocrine
responses and hypermetabolism and
are more likely to have scar-related
readmissions and high levels of
ongoing care.29,30 Hospitalizations for
diseases typically represent the more
serious cases. It is possible that
treatment and monitoring after
severe burns may lead to earlier
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diagnosis and better management
of secondary pathologies, with
reduced need for hospitalization
for a more serious presentation of
the condition.

Study Strengths and Limitations
Single-center studies of
pathophysiology of pediatric severe
burns (no control)31 and with a 3year follow-up of (with control)6
have been reported. Although
longer-term effects on health service
use of adults hospitalized for injury
(all cause) using population-based
linked data has been reported, the
representation of burn patients was
small.24 The current populationbased project provides an
opportunity to examine the longterm health effects among pediatric
burn patients, with extensive followup and a noninjured comparison
group. This study adjusted for
comorbidity and indices of
socioeconomic disadvantage and
geographic access to services.
Socioeconomic status provides
a proxy measure of lifestyle risk
factors associated with poorer health
outcomes.32,33 Use of linked health
data reduces issues associated with
selection and losses to follow-up.

This study represented the more
serious burns and disease
admissions, and the results may
underestimate postburn impact on
circulatory diseases experienced in
the community.
Incomplete TBSA% coding data and
small numbers of children with
severe burns in this study limited the
full understanding of burn severity on
long-term hospital use. ICD coding
changes during the study period may
have introduced a misclassiﬁcation
bias with the overall effect of
underestimating the observed
measures of risk. It is anticipated that
these ﬁndings are generalizable to
other populations with similar health
care systems and demographic
characteristics.

CONCLUSIONS
These population-based results
provide preliminary data to support
that children who sustain burns
severe enough to be hospitalized
experience increased long-term
hospitalizations for circulatory
diseases compared with uninjured
children. After healing of the burn
injury wound, it may be prudent for
burn patients to have regular health

assessments with their primary care
physician. Future research that better
describes the cardiac health of
patients, both before and after the
burn, will provide a clearer clinical
picture of the effects of burns and
assist in identifying subsets of
patients at greatest risk.
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