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Title 
Clinical and demographic features of burn patients at the Arizona Burn Center Emergency Department

Abstract 
Background: Burns are a common cause of injury worldwide that can lead to death, physical disability, 
psychological trauma and financial burden. Incidence of burn injuries, mortality and emergency department 
admission rates vary by race, age, gender and socioeconomic status. In addition to patient demographic 
characteristics, clinical features of their burns influence patient outcomes and management strategies. In 
addition, clinical features of burns influence patient outcomes and management strategies. Despite having a 
nationally verified adult and pediatric tertiary burn center, Arizona-specific data regarding clinical features and 
patient demographics for non-fatal burns is not available in the literature. With this study, we aim to provide 
state-specific clinical and demographic characteristics of burn patients over a 3-month period. Additionally, we 
aim to identify differences in burn etiology between adult and pediatric patients. Methods: A retrospective 
chart review of all adult and pediatric patients who presented to the Arizona Burn Center emergency department
at Valleywise Health from June through August of 2016 was performed. Demographic and clinical 
characteristics were reported as means and standard deviation for continuous variables, while frequencies and 
percentages were used for categorical variables. The Wilcoxon Rank Sum was used to compared continuous 
variables while Chi-Squared/Fisher’s Exact test was used to compare categorical variables. Multivariate logistic
regression was used to associate variables and all regression models were controlled for age, gender, race, 
income, total body surface area (TBSA), and the total number of comorbidities. Exploratory descriptive analysis
was used to ascertain frequencies and percentages of burn type and mechanism of burn in pediatric and adult 
groups. The one sample Z-test of proportions was used to assess percentage differences between each 
mechanism of burn and burn type respectively. Results: Of 651 patients, 240 (36.9%) were female, ages ranged
between 0-93 years and the average of age was 31.3 ± 22.3 years. Adults accounted for 69.4% and the 18-29 
years old group was affected more than other ages (19.1%). Children under 5 were affected more frequently 
(55.3%) within the pediatric population. White/Caucasian patients were affected more frequently (533, 81.9%), 
and 221 patients (33.9%) identified as Hispanic. Medicaid/other government insurance was the most common 
payment method (204, 31.3%) without including Medicare, followed by self pay/uninsured (154, 23.7%). Most 
common body part affected was upper extremities (372, 57.1%) and mean TBSA burned was 3.67 ± 8.31%. 
Admission was required in 163 (25%) of patients, and their LOS averaged 14.7 ± 22.2 days. Tobacco use was 
seen at higher frequency (20.9%). Most common burn type among all patients was scalding (253, 38.9%) and 
most burn injuries occurred at home (279, 42.9%). Scalding (41.2%) and contact burn (38.2%) affected children
more often than adults, but there was no difference in incidence between these two etiologies among children 
(p=0.38). Adults were affected by flame burn more often than children (13.3% vs 5.53%, p=0.02). Within the 
adult group, scalding (37.8 %) was the most common cause of burn (p <0.001). Tar/asphalt was the most 
common mechanism of contact burns (61.5%, p<0.001) in adults. Conclusions: Demographic and clinical 
features vary among burn patients seen at the Arizona Burn Center ED. Scalding is the most common cause of 
burn in adults while scalding and contact equally affect children. Tar/asphalt is the most common cause of 
contact burns. The sample period was during the summer, so contact burns from hot asphalt are likely over-
represented, while burns from fires (fireplaces, furnaces, and heaters) are likely under-represented compared to 
an analysis of an entire year.



Introduction
Burns are a common cause of injury worldwide that can lead to death, physical disability, psychological trauma 
and financial burden. In the United States alone, over 2.5 million injuries and 19 000 deaths due to fire/burn 
were reported between 2012 and 2017 1. The CDC WISQARS database and other published literature of burn 
injuries have shown differences in incidence, mortality and emergency department admission rates by race, age,
gender and socioeconomic status. In addition to patient demographic characteristics, clinical features of their 
burns influence patient outcomes and management strategies.  

Despite having a nationally verified adult and pediatric tertiary burn center, Arizona-specific data regarding 
clinical features and patient demographics for non-fatal burns is not available in the literature. Published studies
have taken place in foreign countries and other states in the United States. The CDC WISQARS database only 
contains state-specific demographic information for fatal burns injures, does not contain clinical features and 
the data is reported on a yearly basis. With this study, we aim to provide state-specific clinical and demographic
characteristics of burn patients over a 3-month period. Additionally, there are discrepancies about whether 
flame/fire or scald is the most common cause of burn injuries between age groups. Thus, identifying the 
differences in burn etiology between adult and pediatric patients will be the primary outcome of the study. 

Methods
A retrospective chart review of all adult and pediatric patients who presented to the Arizona Burn Center 
emergency department at Valleywise Health from June through August of 2016 was performed. Demographic 
and clinical information including age, race, Hispanic origin, gender, income, health insurance, type of burn, 
mechanism of injury, place of occurrence, burn location, total body surface area (TBSA), length of hospital stay
(LOS), and comorbidities were collected. This study was reviewed and approved by the Valleywise Health’s 
Institutional Review Board (IRB). De-identified patient data was collected from EPIC Electronic Health Record
and stored using the Qualtrics Online Survey Software. This survey software was password protected. All burn 
patients (660 cases) that presented to Arizona Burn Center emergency department during the study period were 
evaluated. Except for the incomplete patients’ files (9 cases) there was no other exclusion criteria. The final 
sample size was of n=651. 

Demographic and clinical characteristics were reported as means and standard deviation for continuous 
variables, while frequencies and percentages were used for categorical variables. The Wilcoxon Rank Sum was 
used to compared continuous variables between pediatric/adult age groups, admission status respectively. Chi-
Squared/Fisher’s Exact test were used to compare categorical variables. Multivariate logistic regression was 
used to associate injury events, burn type and place of occurrence with the likelihood of admission. 
Furthermore, multivariate logistic regression was used to associate pediatric/adult groups with mechanism of 
burn, burn type and place of occurrence respectively. All regression models were controlled for age, gender, 
race, income, TBSA, and the total number of comorbidities.  Finally, exploratory descriptive analysis was used 
to ascertain frequencies and percentages of burn type and mechanism of burn in pediatric and adult groups, 
separately. The one sample Z-test of proportions was used to assess percentage differences between each 
mechanism of burn and burn type respectively. All p values were two sided and p<0.05 was considered 
statistically significant. All data analysis was conducted using STATA version 14 (College Station Texas). This 
study report was written following the STROBE guidelines. 

Results
Of 651 patients, 240 (36.9%) were female and 411 (63.1%) were male. Patients' ages ranged between 0-93 
years and the average of age was 31.3 ± 22.3 years. Of all patients, adults accounted for 69.4% and the 18-29 
years old group was affected more than other ages (19.1%). Within the pediatric population, children under 5 
were affected more frequently (55.3%). There was a larger proportion of white/Caucasian patients with 533 
(81.9%), and from all patients 221 (33.9%) identified as Hispanic. Income information was obtained based on 
reported zip code but given that household size was not recorded at presentation, it was not possible to 
determine socio-economic status based on poverty line. A higher number of patients had Medicaid/other 



government insurance (204, 31.3%) without including Medicare, while self pay/uninsured was the second most 
common payment type (154, 23.7%). Most common body part burned was upper extremities (372, 57.1%) and 
mean TBSA burned was 3.67 ± 8.31%. Of all patients, only 163 (25%) required admission and their LOS 
averaged 14.7 ± 22.2 days. Of all comorbidities, tobacco use was seen at higher frequency (20.9%). Most 
common burn type among all patients was scalding (253, 38.9%) and most burn injuries occurred at home (279,
42.9%). Table 1 summarizes all demographics and clinical characteristics. 

When comparing pediatric and adult subgroups (Table 2), the most common body part burned for each group 
was upper extremity, 57.7 % in adult and 55.8 % in children. TBSA was higher in adults (4.26 % vs 2.31 %) 
and was statically significant (p<0.001). A higher percentage of adults were admitted (29.9 % vs 14.1 %), and 
this difference was statically significant at p<0.001. A larger percentage of burns occurred at home, 55.3% in 
children and 37.4% in adults. Scalding (41.2% vs 37.8%, p=0.001) and contact burn (38.2% vs 28.8%, 
p=<0.001) affected children more often than adults. Within the pediatric group (fig 1), scalding was the most 
common cause of burn but was not statistically significant when compared to contact burn (41.2 % vs 38.2 %, p
= 0.38). Within the adult group (fig 2), scalding (37.8 %) was also the most common cause of burn and it was 
statistically significant when compared with contact (28.8 %), flame (13.3 %) and flash (9.07 %), p <0.001. 
Within the adult population with contact burns (Fig 2), tar/asphalt (61.5%, p<0.001) was the most common 
mechanism of injury. Within the pediatric population with contact burns (Fig 1), tar/asphalt (25%) and cooking/
BBQ (19.7%) were the most common mechanisms of injury, but not statistically significant when compared to 
each other (p=0.054). 

When comparing admitted with same-day visits (table 3), patients >60 years old more likely to be admitted 
(24.5%). Higher TBSA (9.54% vs 1.71%) was associated with admission status, p<0.001. With exception of 
tobacco use, congestive heart failure and obesity, all the other comorbidities recorded were seen at higher 
frequencies in patients that required admission with p<0.001. A higher percentage (41.7%) of admitted patients 
had contact burns, CI 2.80 (1.74, 4.46), p<0.001 and tar/asphalt was the most common mechanism of burn in 
admitted patients (31.9%). 



Table 1. Demographics and clinical characteristics

Variables Values (n=651)
Age, years (mean, SD) 31.3 (22.3)
Age, years (n, %)

<5
5-9

10-17
18-29
30-39
40-49
50-59
>60

110 (16.9)
41 (6.3)

48 (0.07)
124 (19.1)
90 (13.8)
95 (14.6)
68 (10.5)
75 (11.5)

Gender (female, %) 240 (36.9)
Race (n, %)

White/Caucasian
Black/African American

Asian
American Indian/Alaskan / Other

533 (81.9)
54 (8.29)
14 (2.15)
50 (7.68)

Hispanic (yes, %) 221 (33.9)
Income Quartiles (n, %)

< 37,696
>37,696 - < 50,050
>50,050 - < 62,865

>62,865

148 (22.73)
178 (27.3)
163 (25.0)
162 (24.8)

Insurance Type (n, %)
Self-Pay / Uninsured

Medicare
Medicaid / Other Government

Private
Workers Comp 

154 (23.7)
81 (12.4)

204 (31.3)
149 (22.9)
63 (9.68)

Burn location (n, %)
Head
Neck

Upper Extremity
Trunk

Genitalia
Buttock

Lower Extremity

108 (16.6)
27 (4.15)

372 (57.1)
153 (23.5)
12 (1.84)
24 (3.70)

253 (38.9)

TBSA (mean, SD) 3.67 (8.31)
LOS (mean, SD) 3.67 (12.7)
Admitted (yes, %) 163 (25.0)

LOS of only admitted (mean, SD) 14.7 (22.2)
Comorbidities (n, %)

Tobacco Use
Alcohol Use

Substance Abuse
Psychiatric Illness

CHF
Hypertension

Diabetes Mellitus
Respiratory Disease

Obesity

130 (20.9)
36 (5.53)
49 (7.53)
58 (8.92)
15 (2.30)

109 (16.7)
67 (10.3)
36 (5.53)

122 (18.7)
Burn Type (n, %)



Contact
Flame
Flash
Scald

206 (31.6)
71 (10.9)
51 (7.83)

253 (38.9)
Mechanism of burn (n, %)

Accelerant
Hot Liquid/steam

Tar/Asphalt
Vehicle

Cooking/BBQ

42 (6.45)
219 (33.6)
99 (15.2)
60 (9.22)
53 (8.14)

Place of occurrence (n, %)
Home

Non-home/Non-Work
Recreational

Work

279 (42.9)
86 (13.2)
28 (4.30)
75 (11.5)

Table 2. Pediatric vs Adult

Variables Pediatric Patient
N=199

Adult Patient
N=452

OR 95% CI p-value

Gender (female, %) 84 (42.2) 156 (34.5) 0.06

Race (n, %)
Caucasian

African American
Asian

American
Indian/Alaskan/Other

163 (81.9)
12 (6.03)
6 (3.02)

18 (9.05)

370 (81.9)
42 (9.29)
8 (1.77)

32 (7.08)

0.32

Hispanic (yes, %) 84 (42.2) 137 (30.3) 0.003

Burn location (n, %)
Head
Neck

Upper Extremity
Trunk

Genitalia
Buttock

Lower Extremity

29 (14.6)
4 (2.01)

111 (55.8)
52 (26.1)
4 (2.01)
3 (1.52)

72 (36.2)

79 (17.5)
23 (5.09)

261 (57.7)
101 (22.4)

8 (1.77)
21 (4.65)

181 (40.0)

0.35
0.07
0.64
0.29
0.76
0.05
0.35

TBSA (mean, SD) 2.31 (3.74) 4.26 (9.61) <0.001

Admitted (yes, %) 28 (14.1) 135 (29.9) <0.001

Mechanism of burn (n, %)
Accelerant

Hot Liquid/steam
Tar/Asphalt

Vehicle
Cooking/BBQ

5 (2.51)
78 (39.2)
19 (9.55)
11 (5.53)
16 (8.04)

37 (8.19)
141 (31.2)
80 (17.7)
49 (10.8)
37 (8.19)

2.85 (0.80, 10.2)
1.81 (1.01, 3.24)
0.15 (0.06, 0.37)
5.01 (1.90, 13.2)
2.12 (0.81, 5.57)

0.11
0.045

<0.001
0.001
0.13

Burn Type (n, %)
Contact
Flame
Flash
Scald

76 (38.2)
11 (5.53)
10 (5.03)
82 (41.2)

130 (28.8)
60 (13.3)
41 (9.07)

171 (37.8)

0.20 (0.11, 0.37)
3.26 (1.24, 8.57)
0.69 (0.24, 2.03)
2.70 (1.53, 4.76)

<0.001
0.02
0.51

0.001



Place of occurrence (n, %)
Home

Non-home/Non-Work
Recreational

Work

110 (55.3)
12 (6.03)
9 (4.52)
4 (2.01)

169 (37.4)
74 (16.4)
19 (4.20)
71 (15.7)

0.41 (0.23, 0.71)
0.19 (0.48, 2.91)
1.92 (0.52, 0.71)
15.2 (3.78, 60.9)

0.002
0.70
0.30

<0.001

Wilcoxon Rank Sum to compare continuous variables.  Chi-Squared / Fisher’s Exact to compare categorical variables. OR
(95% CI) calculated using Logistic regression adjusting for age, gender, race, income status, insurance status, Total body 
surface area injured, and total number of comorbidities. 

Figure 1. Mechanism of injury in pediatric patients with contact burns (tar vs cooking/BBQ, p = 0.054)
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Figure 2. Mechanism of injury in adult patients with contact burns (Tar/Asphalt vs everything, p<0.001)
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Table 3. Admitted vs same day visits

Variables Not Admitted
N=488

Admitted
N=163

OR 95% CI) p-value

Age, years (n, %)
<5
5-9

10-17
18-29
30-39
40-49
50-59
>60

95 (19.5)
36 (7.4)
40 (8.2)

99 (20.3)
74 (15.2)
72 (14.8)
37 (7.58)
35 (7.17)

15 (9.2)
5 (3.1)
8 (4.9)

25 (15.3)
16 (9.82)
23 (14.1)
31 (19.0)
40 (24.5)

Gender (female, %) 188 (38.5) 52 (31.9) 0.13
Race (n, %)

Caucasian
African American

Asian
American Indian/Alaskan Other

405 (82.9)
42 (8.61)
12 (2.46)
29 (5.94)

128 (78.5)
12 (7.36)
2 (1.23)

21 (12.9)

0.03

Hispanic (yes, %) 178 (36.5) 43 (26.4) 0.02
Income Quartiles (n, %)

< 37,696
>37,696 - < 50,050
>50,050 - < 62,865

>62,865

108 (22.1)
128 (26.2)
129 (26.4)
123 (25.2)

40 (24.5)
50 (30.7)
34 (20.9)
39 (23.9)

0.43

Insurance Type
Self-Pay / Uninsured

Medicare
Medicaid / Other Government

Private
Workers Comp 

147 (30.1)
35 (7.17)

121 (24.8)
129 (26.4)
56 (11.5)

7 (4.29)
46 (28.2)
83 (50.9)
20 (12.3)
7 (4.29)

<0.001

Burn location (n, %)
Head
Neck

Upper Extremity
Trunk

Genitalia
Buttock

Lower Extremity
TBSA (mean, SD)

73 (14.9)
13 (2.66)

279 (57.2)
92 (18.9)
4 (0.82)
7 (1.44)

151 (30.9)
1.71 (1.81)

35 (21.5)
14 (8.59)
93 (57.1)
61 (37.4)
8 (4.91)

17 (10.4)
102 (62.6)
9.54 (14.9)

0.05
0.001
0.98

<0.001
0.003

<0.001
<0.001
<0.001

Comorbidities (n, %)
Tobacco Use
Alcohol Use

Substance Abuse
Psychiatric Illness

CHF
Hypertension

Diabetes Mellitus
Respiratory Disease

Obesity

98 (20.1)
10 (2.05)
21 (4.30)
27 (5.53)
9 (1.84)

62 (12.7)
38 (7.79)
13 (2.66)

112 (22.9)

32 (23.9)
26 (15.9)
28 (17.2)
31 (19.1)
6 (3.68)

47 (28.8)
29 (17.8)
23 (14.1)
10 (6.13)

0.33
<0.001
<0.001
<0.001

0.22
<0.001
<0.001
<0.001
<0.001

Mechanism of burn
Accelerant
Hot Liquid

26 (5.33)
184 (37.7)

16 (9.82)
35 (21.5)

1.05 (0.49, 2.33)
0.59 (0.35, 0.96)

0.90
0.03



Tar/Asphalt
Vehicle

Cooking/BBQ

47 (9.63)
52 (10.7)
46 (9.43)

52 (31.9)
8 (4.91)
7 (4.29)

3.68 (2.13, 6.36)
0.26 (0.09, 0.69)
0.50 (0.20, 1.29)

<0.001
0.007
0.16

Burn Type
Contact
Flame
Flash
Scald

158 (28.3)
38 (7.79)
37 (7.58)

216 (44.3)

68 (41.7)
33 (20.3)
14 (8.59)
37 (22.7)

2.80 (1.74, 4.46)
1.36 (0.70, 2.62)
0.71 (0.33, 1.53)

0.44 (0.27, 0.71)

<0.001
0.37
0.39

0.001
Place of occurrence

Home
Non-home/Non-Work

Recreational
Work

223 (45.7)
40 (8.20)
21 (4.30)
67 (13.7)

56 (34.4)
46 (28.2)
7 (4.29)
8 (4.91)

0.59 (0.38, 0.92)
3.96 (2.26, 6.92)
1.23 (0.45, 3.40)
0.28 (0.09, 0.89)

0.02
<0.001

0.68
0.03

Wilcoxon Rank Sum to compare continuous variables.  Chi-Squared / Fisher’s Exact to compare categorical variables. OR
(95% CI) calculated using Logistic regression adjusting for age, gender, race, income status, insurance status, Total body 
surface area injured, and total number of comorbidities. 

Discussion

Previous literature has demonstrated that patients and their burn injuries vary significantly, which directly or 
indirectly influence their outcome. For that reason, it is important to accurately identify the risk and 
predisposing factors as well as potential trends of burn injuries. However, those studies were performed either 
in other countries or in states other than Arizona. Consequently, their results might not be an accurate 
representation of patients and burn injuries in this state. The CDC’s WISQARS online database has Arizona-
specific demographic data. However, many other relevant demographic and clinical features are not included in 
it. Furthermore, information can only be accessed in a year by year basis, which doesn’t reveal monthly or 
seasonal trends in patient and burn features. This study revealed Arizona specific clinical and demographic 
characteristics of burn patients seen at the Arizona Burn Center – Valleywise Health’s ED during the months of 
June through July, 2016. 

Similarly to national data in the WISQARS database and published studies 2, 3, we found that most burn injuries 
occurred in adults, while within the pediatric population burns are more frequent in children younger than 5 
years old. Several studies have found that burn injuries are more common in males and White/Caucasian 2, 3, 4, 
which is also consistent with the results of this review. Hispanic origin was reported by 33% of our patients, 
which is representative of Arizona’s Hispanic population (31.6%) as of July of 2019 5. The most common health
insurance used by patients was Medicaid/other government followed by self-pay/uninsured which might be a 
result of Arizona’s higher poverty rate (14%) 5 compared to the national average 11.8% 6. Also, Arizona ranks in
the top 10 states with highest undocumented immigrant population 7. 

Clinical characteristics of burns were similar in our patient population compared to available data including 
mean TBSA under 10% 8, 9, 10, 11, upper extremities being most affected 2, 12 and LOS under 10 days 8, 10,12. 
Similarly to various studies 10, 11, 12, home was the most common place of occurrence of burn injuries for children
and adults. Patients older than 60 years old, with higher TBSA and comorbidities were observed to have higher 
frequencies of hospitalization.  

Some studies reported flame/fire followed by scald, electrical and chemical as the most common causes of 
burns among all age groups 8, 9, 10, 13, while others reported scalding as the most common burn etiology 2, 11, 12. In 
our patient population, scalding following by contact were the most common causes of burns among all 
subjects, as well as in the pediatric and adult subgroups independently. However, children were affected at 



higher frequencies by scald and contact burns compared to adults. This can be explained by young children’s 
lack of awareness or understanding of dangerous situations and/or inappropriate adult supervision. 

Hot tar/asphalt accounted for 48.1% of all contact burns, which can be explained by the extreme temperatures 
of Arizona’s summer- the sampling period of this study. Also, patients with contact burns accounted for 41.7% 
of admitted patients. Thus, burn prevention education programs and parent education during well-child visits in 
Arizona should also include preventive strategies specific to summer months. 

This was a retrospective chart review and likely subjected to the various limitations of retrospective studies 
including sampling bias. Some of the charts were incomplete and had to be excluded from the study. Some of 
the data was obtained from a registry while other charts were manually reviewed, which could have led to 
inconsistencies during data collection.  Also, the sampling period could have lead to overrepresentation of 
contact burns. 

These results can be the basis of future research interested in tracking patient population or burn characteristics 
changes over time. Also, it can be a preliminary study for research targeting high-risk groups for the 
development and implementation of burn prevention programs and parent education. 
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