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INTRODUCTION
Childhood injury constitutes a large burden of disease 

globally. Each year, 950,000 children die due to injuries, 

and they are the leading cause of death in children aged 
between 10 and 19 years.1,2 Burns are a group of injuries 
that disproportionally affect children, who are at higher 
risk of severe burns than adults are.2 For several types of 
childhood injury, including burns, there is an association 
between socioeconomic status and risk of injury.3–12

In most high-income countries, burn incidence has 
become lower over time.13,14 In Sweden, it diminished by 
45% between 1987 and 2010.15 Prevention strategies such 
as fire detectors, electrical safety, water temperature regu-
lation, and safer buildings have contributed to this posi-
tive development.16

Sweden is a high-income country where healthcare is 
publicly funded to 80%.17 Children up to 18 years old are 
exempt from patient fees.18 The country had 10.4 mil-
lion inhabitants in 2020.19 Since 2010, two centers have 
provided specialized burn care resembling the European 
Burns Association’s referral criteria.20 From 2010 and 
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Abstract

Background: Trauma is a leading cause of mortality in children. Burns affect children 
disproportionally. Although burn incidence and mortality are decreasing, differences 
in the risk depend on socioeconomic status. The present study aimed to investigate 
the sociodemographic patterns of pediatric patients (0–17 years) managed at the two 
burn centers in Sweden, Uppsala, and Linköping, between 2010 and 2020.
Method: This retrospective register-based study used hospital records from 
the two burn centers combined with information from Statistics Sweden plus 
data regarding number of asylum seekers from the Swedish Migrations Agency. 
Choropleth maps representing the patients’ geographical distribution were cre-
ated. Information about income levels per geographic area was added. A Wilcoxon 
signed-rank test was performed to investigate differences in median income levels 
between the areas where the patients lived, related to Sweden’s median income.
Results: The study included 2455 patients. Most of the children aged below 5 
years (76%) and were boys (60%). The mean percentage of total skin area was 
4.2%. There was no significant increment or decrease in the incidence of pediatric 
burns during the study. Most patients with recorded zip codes lived in areas with 
an income level below the national median (n = 1974, 83%). Children with asylum 
status were over-represented compared with residents and/or Swedish citizens.
Conclusions: In Sweden, most pediatric burns occur in families that live in areas 
with low-income levels. Pediatric burns affect children with asylum status dis-
proportionally compared with those who are residents in and/or citizens of 
Sweden. Prevention strategies should be designed and implemented to alleviate 
this health inequity. (Plast Reconstr Surg Glob Open 2022;10:e4246; doi: 10.1097/
GOX.0000000000004246; Published online 28 April 2022.)
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onward, both centers have noted an increasing number 
of pediatric burns presenting at the centers, contrary to 
the overall reduced national burn incidence. This con-
cern warranted further investigation. The primary aim 
of this study was to investigate the temporal trend of 
pediatric burn incidence at the two Swedish burn cen-
ters between 2010 and 2020. The secondary aim was to 
further identify the children affected by burns and to 
investigate the potential association with socioeconomic 
factors.

METHOD
This retrospective study was based on combined burn 

registry data, with hospital records from the two burn cen-
ters in Sweden (Uppsala and Linköping), information 
from Statistics Sweden about median income, and data 
from the Swedish Migration Agency regarding the num-
ber of asylum seekers.23

All children (0–17 years) who had presented to out-
patient clinics or who had been admitted to either of 
the burn centers between January 1, 2010 and August 
31, 2020 were included in the study. The referral criteria 
to the burn centers in Sweden depend on the depth of 
burn, %TBSA, or specific locations such as  genitalia or 
face. These referral criteria are presented in SDC 1. (See 
appendix, Supplemental Digital Content 1, which displays 
the referral criteria to a Swedish burn center. http://links.
lww.com/PRSGO/B991.)

Data were retrieved from registries at each unit and 
included the patients’ age, sex, type of burn (scald, con-
tact burn, flame etc.), percentage of total body surface 
area burned (% TBSA), and if the patients were managed 
as in- or outpatients. The estimation of %TBSA was done 
by our burn specialists using the “rule of palm,” “rule of 
nines” and “Lund and Browder chart.” Patient files were 
reviewed to access the zip code of each patient’s residence 
at the time of the injury. Sociodemographic data were 
extracted from Statistics Sweden in demographic statisti-
cal areas (DeSOs).21–25

DeSOs are geographically defined areas that are 
slightly bigger than zip codes.22 There are 5984 DeSOs 
in Sweden, each housing between 700 and 2700 inhabit-
ants.24 Each patient included in the study was mapped by 
their zip code using the ArcGIS (Esri Inc, USA) online 
mapping software for geographical data. The geographi-
cal locations of the patients’ zip codes were entered into 
an ArcGIS map, which was thereafter used to define the 
DeSO in which each patient lived. The median income in 
each concerned DeSO was openly available from Statistics 
Sweden.26 Data regarding the number of asylum seekers 
during the study period were collected from the Swedish 
Migration Agency. 24

All statistical analyses were performed using SPSS® 
Software (IBM Corp., Armonk, USA, 2019, version 27). 
Descriptive statistics was used to show the basic characteris-
tics of the patients. To investigate whether there had been 
an increase in admissions, a regression analysis was done, 
but only with data from the years 2013–2019 because out-
patient data in Uppsala were missing from January 2010 to 

August 2012. To adjust for population growth during the 
study, data from Statistics Sweden were collected for the 
number of inhabitants aged 0–17 years for each year dur-
ing the study period.25 The Wilcoxon signed-rank test was 
used for comparisons of socioeconomic status. A P value 
less than 0.05 was considered statistically significant.

The study was approved by the Swedish Ethical Review 
Authority (Dnr: 2020-03726).

RESULTS
A total of 2455 patients were included in the study. 

Their basic characteristics are shown in Table  1. The 
majority (n = 1862, 76%) were children below 5 years, 
and 1473 (60%) were boys. Overall, the mean %TBSA 
was 4.2% (SD = 6.8); for inpatients it was 8.5% (SD: 8.9, 
range: <0%–100%), and for outpatients 1.4% (SD: 2.0, 
range <0%–26%). During the period 2013–2019, there 
was no statistically significant change of burn incidence 
per 100,000 pediatric population in Sweden (P = 0.843) 
(Table 2 Fig. 1).

Data on zip codes were available for 2370 patients 
(96.5%), whereas 85 patients lacked a registered zip code 
because of protected identity, no registered home address, 
or because they lived in another country. Figure 2 shows 
the geographical distribution of the patients, nationally 
and for Sweden’s five largest cities. Among the patients with 
a recorded zip code, residence in an area with an income 
level below the national median was over-represented  
(n = 1974, 83%, z = 33.596, N – Ties = 2455, P < 0.001).

A subgroup of patients (n = 156, 6.4%) had temporary 
ID numbers. Temporary IDs are given at the hospital for 
patients with no residency in Sweden, such as asylum seek-
ers and tourists. Of these, 120 were registered as asylum 
seekers or without documents, 20 were tourists, and for 
the remaining 16, information was missing. Asylum seek-
ers were over-represented compared with children resi-
dent in Sweden (RR = 9.6). The majority (n = 126, 80.1%) 
of these children were younger than 5 years. Of patients 
with temporary ID numbers, 51% required hospitaliza-
tion compared with 35% for the group with permanent 
ID numbers. Among the patients registered as asylum 

Takeaways
Question: To investigate the temporal trend of pediatric 
burn incidence at the two Swedish burn centers between 
2010 and 2020, due to an increased number of pediatric 
burns presenting at the centers.

Findings: A retrospective study combined burn registry 
data from the two burn centers. We found that most of 
the patients lived in a geographic area below the national 
median income level (n = 1974, 83%), and asylum seekers 
were over-represented.

Meaning: Children living in areas with an income level 
lower than the median and asylum seekers are over-rep-
resented at the two burn centers. Prevention strategies 
should be designed and implemented toward this group 
in the future to prevent pediatric burns.

http://links.lww.com/PRSGO/B991
http://links.lww.com/PRSGO/B991
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Table 1. Basic (Demographic) Characteristics of the Study Population

 <5 Years (n = 1862) 5–17 Years (n = 593) Inpatients (n = 886) Outpatients (n = 1569) Total (n = 2455)

Age, y     2455
 Mean (SD) 1.3 (0.03) 10.3 (0.16) 3.2 (4.4) 3.6 (4.5) 3.48
Gender, n (%)     2455
Boys 1118 (60) 355 (60) 554 (63) 919 (59) 1473 (60)
TBSA %, n     2021
Mean (SD) 3.97 (0.14) 5.02 (0.45) 8.5 (8.9) 1.4 (2.0) 4.23 (6.8)
Median (IQR) 2.0 (5) 1.5 (5) 6 (8) 0.75 (2) 1.8 (4.5)
Burn mechanism, n (%)     2455
 Scald 1169 (63) 263 (44) 685 (77.3) 747 (47.6) 1432 (58.3)
 Contact 638 (34) 225 (38) 125 (14.1) 738 (47.0) 863 (35.2)
 Flame 22 (1) 52 (9) 41 (4.6) 33 (21.0) 74 (3)
 Explosion 1 20 (3) 10 (1.1) 11 (0.7) 21 (0.9)
 Electrical 10 (0.5) 9 (1.5) 9 (1.0) 10 (0.6) 19 (0.8)
 Chemical 11 (0.6) 8 (1.3) 9 (1.0) 10 (0.6) 19 (0.8)
 Frostbite 3 (0.2) 2 (0.3) 0 5 (0.3) 5 (0.2)
 Unspecified 8 (0.4) 14 (2.3) 7 (0.8) 15 (1.0) 22 (0.9)
Admittance, n (%) inpatients 697 (37.4) 189 (31.9)   886 (36.1)
Temporary ID numbers, n (%) 126 (6.8) 30 (5.1) 81 (9.1) 75 (4.8) 156 (6.4)

Table 2. Time Trend of Pediatric Burn Patients Managed at Uppsala and Linköping Burn Centers

Year Patients

Asylum 
Seekers 

(%)

Total Number  
of Child  

Asylum Seekers 

Incidence per 
100,000 Asylum 

Seekers

Total No.  
Children Aged 
0–17 in Sweden

Incidence per 100,000  
Resident and Citizen Children*  

Aged 0–17 in Sweden 

Relative Risk, Asylum 
Seekers versus  

Residents 

2010 106 5 (4.7) 10,495 47.6 1,919,094 5.2 9.2
2011 131 3 (2.3) 9699 30.9 1,919,206 6.6 4.7
2012 163 8 (4.9) 14,151 56.5 1,928,121 7.8 7.2
2013 216 3 (1.4) 16,452 18.2 1,952,478 10.9 1.7
2014 282 6 (2.1) 23,110 26.0 1,985,282 13.7 1.9
2015 256 22 (8.6) 70,384 31.3 2,025,077 11.4 2.7
2016 293 35 (11.9) 10,909 320.8 2,076,407 12.2 26.3
2017 286 20 (7.0) 8507 235.1 2,121,598 12.3 19.1
2018 239 7 (2.9) 6329 110.6 2,155,379 10.5 10.5
2019 269 6 (2.2) 6415 93.5 2,180,508 11.9 7.9
2020 214 5 (2.3) 3566 140.2 2,189,403 9.5 14.8
Total 2455 120  101.0†  10.2† 9.6†
*Patients with Swedish personal numbers.
†Mean value for the years 2010–2020.

Fig. 1. Patients by age between 2010 and 2020 at Uppsala and linköping specialized burn centers. each 
patient counted once. information on outpatients complete from 2013.
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seekers, the most common countries of origin were Syria  
(n = 29, 24%), Afghanistan (n = 16, 13.2%), and Iraq  
(n = 14, 11.6%). Among the tourists, the most common 
country of origin was Germany (n = 8, 40%). The coun-
tries of citizenship or origin represented by the patients 
are listed in SDC 2. (See appendix, Supplemental Digital 
Content 2, which displays country of citizenship for patients 
with temporary ID. http://links.lww.com/PRSGO/B992.)

DISCUSSION
A majority of the pediatric burn patients were boys (n 

= 1773, 60%) and below 5 years of age (n = 1862, 76%). 
The number of pediatric patients doubled during the study 
period, but this was not a statistically significant increment in 
relation to population size. Patients residing in geographic 
areas with an income level below the national median (n 
= 1974, 83%), and asylum seekers, were over-represented.

Previous studies have documented that boys and men 
are more prone to sustain burn injuries than girls and 
women are.13,27–31 In Sweden, the proportion of male burn 
patients ranges between 66% and 69%.15,32,33 Young chil-
dren and patients older than 70 years tend to show a less 
pronounced gender difference.15,27,32 The age distribution 

resembles that in previous studies where young children 
compared with older make up a large proportion of the pati
ents.10,11,15,29,30 As in previous research, the present study also 
demonstrates that the most frequent causes of burn injury 
are scalds in children below 5 years, whereas flame and con-
tact burns are more common in older children.28,30,34–37 This 
information is important for the development and imple-
mentation of prevention strategies for pediatric burns.

Our health depends largely on the conditions in 
which we are born, grow, work, live, and age. These non-
medical components influence health outcomes and 
are referred to as the social determinants of health.38 
In the present study, most patients lived in areas with 
lower-than-median income levels. The risk of injury in 
children increases when they live under socioeconomi-
cally disadvantaged circumstances.2,3,6,7,35,39 They have a 
higher risk of burns than of other traumatic injuries.2,5,9 
In Sweden, a 1992 study demonstrated a correlation 
between increased general mortality risk and socioeco-
nomic status among children from lower social classes.40 
In a report from UNICEF and WHO, family income, 
maternal education and age, number of children in 
household, overcrowding, and type of housing were 
associated with risk of burns in children.2

Fig. 2. Geographical distribution of patients managed at the two specialized burn centers in Sweden.

http://links.lww.com/PRSGO/B992
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In the present study, asylum seekers were heavily over-
represented. Their relative risk of sustaining burn inju-
ries requiring management at a burn center was almost 
tenfold that of children who were resident or citizens 
in Sweden. In addition, the children with temporary ID 
were more frequently hospitalized than those resident in 
Sweden, indicating that the former also sustain burns that 
are more severe than those of their Swedish peers. This 
is similar to findings from 2003 to 2004 when children 
with asylum-seeking status were over-represented among 
pediatric burn patients in Ireland.41 In Ireland, these inju-
ries were associated with poor living standards and unsafe 
home environments. In Switzerland, migrants coming 
from countries of low human development index have 
been identified as running an increased risk of sustaining 
burns, most likely due to low socioeconomic status, poor 
education level, and crowded housing.42 Sweden enjoys 
high safety standards and regulations for avoiding inju-
ries. Children with asylum status apparently do not fully 
benefit from these strategies as much as other children 
in Sweden. This represents a health inequity that should 
be possible to even out with prevention strategies tailored 
toward those most in need. Also, in the group studied, a 
majority of the burns were scalds occurring in children 
younger than five years. Such injuries mostly occur in 
the home environment, and therefore preventive strate-
gies should address the housing situation, including safe 
cooking facilities and risk awareness among the children’s 
caretakers.

This study has several limitations. First, income level 
per DeSO was used as a proxy indicator for socioeconomic 
status. Secondly, patient-level data on socioeconomic sta-
tus were not available. A follow-up study with patient-level 
data is planned to gain more granular insight into the 
relative contribution of, for example, income level, educa-
tional level, and employment status. Strengths of the study 
included completeness of data over a fairly long period.

All forms of pediatric healthcare in Sweden are free 
of charge. Cost of care to the patient and the family is 
therefore not a barrier to accessing even the highest level 
of burn care in the country.18 The threshold for referring 
pediatric burn cases to the specialized centers is low. Thus, 
the present patients represent the majority of the chil-
dren who sustained burns requiring specialized care in an 
inpatient setting. The findings regarding the hospitalized 
patients are generalizable to the entire pediatric popula-
tion in Sweden. Outpatient management of burns is car-
ried out in all seven university hospitals in reconstructive 
plastic surgery or pediatric surgery, but also at lower-level 
hospitals and within primary health care, depending on 
the severity and location of the burn. The present outpa-
tients therefore represent the most severe cases potentially 
in need of surgical intervention and specialized follow-up, 
plus those with small or less complicated burns who live 
in the vicinity of the two burn centers. The outpatient 
data may be less generalizable than the inpatient data. 
However, it is not likely that factors associated with the 
risk of sustaining burns, particularly in children younger 
than 5 years, will vary much depending on geographical 
location.

CONCLUSIONS
Children living in areas with income levels lower than 

the median and those with asylum-seeking status were 
over-represented among pediatric burn patients in the 
two specialized burn centers in Sweden. Prevention strate-
gies tailored toward those most in need must be designed 
and implemented so that this inequity in health can be 
eliminated.

Sebastian Holm, MD
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Uppsala University Hospital
751 85

Uppsala, Sweden
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