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EPIDEMIOLOGIE ET DEVENIR DE 3 030 PATIENTS BRULES. ETUDE A
PARTIR DE LA CIM 10

Alipour J.," Mehdipour Y.,2 Karimi A.3*

' Health Promotion Research Center, Zahedan University of Medical Sciences, Zahedan, Iran

2 Health Information Technology Department, Paramedical School, Zahedan University of Medical Sciences, Zahedan, Iran

3 Infectious Diseases and Tropical Medicine Research Center, Resistant Tuberculosis Institute, Zahedan University of Medical
Sciences, Zahedan, Iran

SUMMARY. The present study aims to document the epidemiologic features and outcomes of burn injuries in
Southeastern Iran based on International Statistical Classification of Diseases and Related Health Problems, 10th
Revision (ICD-10) guidelines. This retrospective cross-sectional study was carried out at Khatam-Al-Anbiya Hos-
pital. Patient demographics, including burn injury data and outcome data were collected from medical records and
analyzed through descriptive and analytical statistics using SPSS software. A total of 3,030 burn patients were inc-
luded in this study. A total of 55% of the subjects were males. The largest age group included patients aged 15-44
(61%). The majority of burns were caused by flame (70.5%), and most of them were third-degree burns (73%).
Mean affected total body surface area (TBSA) was 43.98%+30.75% in all subjects and 80.85%+21.41% in the de-
ceased individuals. Most of the burns were accidental (66.2%), and 37% of them occurred in winter. Mean hospital
stay was 4.49+4.67 days (within the range of 1-113 days). A quarter of all patients admitted to the hospital died
(24.9%). The number of admitted patients, mean length of stay (LOS), and the mortality rate showed a decreasing
trend from 2007 to 2016. In contrast, the total mortality rate was high. The significant predictors of mortality inc-
luded being female, flame burns, longer LOS, a larger TBSA, burns of higher degrees, as well as burn complications.
The documentation of burn data, based on ICD-10 directives, standardizes findings from burn injury analyses and
leads to the comparability of data at different national and international levels.
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RESUME. Cette étude rapporte 1'épidémiologie et le devenir des patients brilés dans le sud- est iranien, en
utilisant la CIM 10. Elle a été conduite dans I’hopital Khatam-Al-Anbiya. Les données démographiques ainsi
que celles concernant la brilure et le devenir des patients ont été analysées, en utilisant SSPS. Parmi les
3 030 patients, 55% étaient des hommes. La tranche d’dge la plus représentée (61%) était 15—44 ans. La
majorité des brilures, trés souvent (73%) de 3% degré étaient dues a une flamme (70,5%). La surface briilée
était globalement de 43,98+/30,75% (80,85+/-21,41% chez les patients décédés). Les briilures étaient le plus
souvent accidentelles (66,2% des cas), 37% d’entre elles survenant en hiver. La durée d’hospitalisation était
de 4,49+/-4,67 jours (1-113), le quart (24,9%) des patients étant décedés. On observe une baisse du nombre
de patients, de la durée de séjour et de la mortalité entre 2007 et 2016, cette derniere restant élevée. Les va-
riables corrélées a la mortalité sont le sexe féminin, la briilure par flamme, [’augmentation de la surface
brilée et de la durée de séjour, la profondeur de la brilure et [’existence de complications. L utilisation de
la CIM 10 permet une standardisation des études épidémiologiques, ce qui les rend comparables entre elles.
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Introduction

Burns are crippling injuries and are more com-
mon in developing as well as low- and middle-in-
come countries,! where more than 95% of severe
burns occur.? Burn injuries have serious consequen-
ces, such as negative impacts on mobility and
growth of extremities,’ long-lasting psychological
effects on patients,* scar deformities, contracture de-
formities, and tissue defects,> which may lead to dis-
ability. The World Health Organization (WHO) has
reported that about 180,000 deaths occur annually
due to burn injuries in low- and middle-income
countries.® More than 100,000 people annually are
burned in Iran.”'° The mortality rate of burn patients
in Iran has been estimated at about 10%.'%!"!

Furthermore, burn consequences are not limited
to the physical health of patients but affect social,
economic and physiological domains as well.'? In
2015, Karimi et al. reported that the average cost for
each patient, each percent of burns, and one-day stay
at hospital was US$ 2.810, US$ 162, and US$ 195,
respectively.'? Burn consequences are more challen-
ging in low- and middle-income countries.'*

Burns are preventable, according to the WHO.¢
Reports indicate the success of burn prevention pro-
grams in developed countries. The lack of a coherent
and robust program for the prevention of burns is
evident in developing countries.' The epidemiology
and outcome of burns are significantly influenced in
different parts of the world by cultural factors, civi-
lization and industrialization.'®!” In a national study,
Sadeghian et al. found a significant decrease in the
burn-related age-standardized mortality rate from
6.11in 1990 to 1.7 per 100,000 individuals in 2015."®
However, based on past research, the incidence of
burn injuries in Iran has had an increasing trend.'**
Epidemiological studies are required in each region
to design and implement effective preventive pro-
grams.?! Furthermore, due to incomplete and incon-
sistent burn data in developing countries, they could
not be comparable at national and international lev-
els. Thus, there is a need to improve the quality of
burn data and decrease the related ambiguity through
data standardization.?

International Statistical Classification of Diseases
and Related Health Problems, 10" revision (ICD-

10), is the global standard for health information de-
signed to enable the assessment of health parame-
ters.?*> ICD-10 contains detailed data on burns,
including the site, severity (degree), percentage, and
cause of burn injuries, as well as the location of burn
occurrence and the type of the victim’s activities.**
It is necessary to utilize this global standard to de-
scribe the data obtained from epidemiological stud-
ies on burns for the standardization and comparison
of burn data. This study aims to document the ep-
idemiologic characteristics and outcome of burn
injuries in Southeastern Iran based on ICD-10 gui-
delines.

Methods

Data sources

Data for this retrospective cross-sectional study
were obtained from the records of patients admitted
to Khatam-Al-Anbiya Hospital affiliated to Zahedan
University of Medical Sciences, Zahedan, Iran, from
April 2007 to March 2016. Zahedan is the capital of
Sistan and Baluchestan Province.*® Among other
provinces of Iran, Sistan and Baluchestan ranks lo-
west in terms of development indicators; in addition,
it is the least developed province in terms of health
indicators. According to the Statistical Center of
Iran, Sistan and Baluchestan Province had a popu-
lation of 2,775,014 in 2016, with 1,401,931 and
1,373,083 men and women, respectively. In the
same year, Zahedan had a population of 672,589,
with 342,524 and 330,065 men and women, respec-
tively. In addition, it has an area of 36,581 km?.2
Sargolzaie et al. found out that injuries had the high-
est mortality rate among other diseases in Zahedan.?
Khatam-Al-Anbiya Hospital is the only center for
burn injuries in the city, which covers almost all
other cities in the province.?’

Study design and patient record selection

The complete records of inpatients from April
2007 to March 2016 were used. Burn patients’ rec-
ords were selected according to ICD-10 categories
for burns and corrosions codes (T20-T32). The
study population consisted of the records of all in-
patients with burn injuries in all age groups at the



mentioned burn center. The total number of inpa-
tients’ records with burn injuries in the Hospital was
3,047 for the aforementioned period, out of which
17 records were excluded because over 20% of the
required data were incomplete. Sampling was not
conducted, and all 3,030 records were reviewed for
data collection.

Data collection

A predesigned checklist was used for data collec-
tion. The checklist included burn patients’ record
number, age, gender, marital status, occupation,
place of residence (urban or rural), type of insurance,
education, referral method, pregnancy status, burn
year, burn intent, burn site, burn percentage, burn
severity (degree), location of burn occurrence, ac-
tivity at the time of burn injuries, burn reason, ex-
ternal cause of burn, disposition, burn injury
complications and comorbidity, as well as length of
stay (LOS). To standardize data collection and pres-
entation, ICD-10 volumes 1 and 2 were used for the
categorization of burn patients’ age and activity,
burn site, burn degree, extent of total body surface
area (TBSA), location of burn occurrence, burn eti-
ology, as well as burn intent. ICD-10 volume 1 clas-
sifies the site of burns and corrosions into 11
categories from T20 to T30. It also classifies TBSA
into categories T31 and T32.?® The authors referred
to the Medical Records Department of the Hospital
and carefully reviewed all inpatient records on burn
injuries. Next, they entered the data of the records
in a pre-designed checklist.

Statistical analysis

The collected data were entered into SPSS soft-
ware and analyzed using descriptive (mean, fre-
quency, and percentage) as well as analytical (a
chi-square test, a one-way ANOVA, Spearman’s rho,
and the Pearson correlation coefficient) statistics. P-
value<0.05 was considered significant.

Results

Study population
Although the number of patients with burn inju-
ries showed a decreasing trend in both sexes in 2010,
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this decreasing trend has been insignificant over the
past 10 years, and has been more prominent in
women than in men. Furthermore, the mortality rate
showed a decreasing trend from 26.45% in 2007 to
15.9% in 2016 (Fig. 1).

250

209

180 186 182 181

e
192

177 177 178

N
o
o

[y
v
o

150

138 e male

=
(=)
o

burned patients

7, 119 117
\"4 female

w
o

61

o

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year of burn occurrence

Fig. 1 - Trend of admitted patients from 2007 to 2016

Demographics

A total of 3,030 patients with burn injuries were
admitted to Khatam-Al-Anbiya Hospital during the
study period: 55% and 45% were male and female,
respectively (male to female ratio 1.22:1). The pa-
tients had a median age of 21 years (interquartile
range [ITQ] 9-30) and a mean + standard deviation
(SD) age of 22+15.38 years. Most of the patients
were aged 15 to 44 years (61%). The age groups
were adopted from WHO.?* About half of the pa-
tients were single (51.7%), more than 75% of them
lived in urban areas, and the rest lived in rural areas.
The most common method of patient transfer to the
burn center was by ambulance (58.4%). The next
common transfer methods were by the patient’s fam-
ily members (40.6%) followed by being referred to
the center (1.1%, n=32). About 75% of the patients
were covered by a health insurance plan (74.1%).
Over half of the burns occurred at home (52.2%),
followed by unspecified places (40.5%). The burn
patients’ activity had not been specified in most of
the records (95.2%). The majority of the burns oc-
curred in winter (37.2%). The employment status of
96.8% of the patients was unspecified, 30 patients
(1%) were unemployed, 40 patients (1.3%) were
employed, and 28 patients (0.9%) had at-home jobs.
The education level of none of the patients was
recorded in medical records. Out of 1,365 women,
74 individuals were pregnant, and 31 individuals
(41.89%) died (Zable I).
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Table I - Patient demographics

Characteristics N=3030 N, (%)
Male 1665 (55%)
Gender Female 1365 (45%)
<I year 2 (0%)™
1-14 years 927 (31%)
Age group* 15 - 44 years 1850 (61%)
45 - 64 years 215 (7%)
65 years and over 36 (1%)
Single 1567 (51.7%)
Married 1158 (38.2%)
Marital status Divorced 1(0%)™
Deceased spouse 1(0%)™
Unknown (not completed) 303 (10%)
Geographical area Urban 2396 (79.1%)
Rural 634 (20.9%)
Insurance Insurance 2245 (74.1%)
coverage No insurance 785 (25.9%)
. Self 32 (1.1%)
i‘f::l's‘ggr‘;:gz:e“t Family 1229 (40.6%)
EMS 1769 (58.4%)
Home 1582 (52.2%)
School, other public administrative area 17 (0.6%)
Sports or athletic area 1 (0%)
Place of burn Street or highway 101 (3.3%)
occurrence Trade or service area 98 (3.2%)
Industrial or construction area 1(0)
Other specified place 3 (0.1%)
Unspecified place 1227 (40.5%)
Engaged in leisure activity 16 (0.5%)
Working for income 20 (0.7%)
Burned patient’s Engaged in pther typ§ of wor‘k (domestic _duties) 82 (2.7%)
activity While resting, sleep{ng, cating or engaging in 4(0.1%)
other vital activities
While engaged in other specified activities | 24 (0.8%)
During unspecified activities 2884 (95.2%)
Spring (Mar 21-Jun 21) 645 (21.3%)
Summer (Jun 22-Sept 22) 556 (18.3%)
Season of burn Autumn (Fall) (Sept 23-Nov 21) 703 (23.2%)
occurrence
Winter (Nov 22-Mar 20) 1126 (37.2%)

* Adopted from ICD-10 10th Revision Volume 2, section 5.6.1, Statistical tables, sub-
section b, Age classification for general purposes.

**The value of this item was 0.1% that was rounded.

*** The values of these items were 0.03% that were rounded

Burn etiology

The most frequent burn etiology was flame,
which occurred in 70.5% of the cases. It was follo-
wed by scald injuries in 22.6%, electrical burns in
3%, contact burns in 1.3%, unknown causes in
1.7%, chemical burns in 0.8%, as well as lightning
burns in 0.03% of the cases. The most common
burn intent was accidental, which was recorded for
66.2% of the patients, followed by unspecified in-
tent in 23.7%, suicide in 9.8%, and assault in 0.3%
of the cases (Table II).

Burn sites
Most of the burns (87.2%) affected multiple body

Table II - Distribution of burn etiology in relation to burned pa-
tient intent

Burn Burn N | o Burn patient intent
category| etiology ° | Accidental | Unspecified|Suicide | Assault | Total
Flame 1178 660 291 7 2136
21361705 | (55 105 (30.9%) | (13.6%) | (03%) | (100%)
Scald 672 12 1 0 685
685 12261 (9g.1%) (1.8%) | (0.1%) | (0%) | (100%)
Electricity 91 1 0 0 92
Burn 23 (98.9%) (1.1%) (0%) (0%) | (100%)
Hot object 40 | 13 38 2 0 0 40
(contact) ) (95%) (5%) (0%) (0%) (100%)
Lightning | o 1 0 0 0 1
(100%) (0%) 0%) | (0%) | (100%)
: Chemical 12 12 0 1 25
Corrosion 251081 e (48%) 0% | @ | 100%)
Unknown 15 30 6 0 51
Unknown SUITLTT (29.4%) (58.8%) | (11.8%) | (0%) | (100%)
2007 717 208 8 3030
Total 30301 100 66 20 @37%) | ©9.8%) | (03%) | (100%)

regions. The hip and the lower limb were the most
common burn sites among others. Our findings sho-
wed that flame was a common burn etiology in the
head, neck, wrists and hands. The trunk, shoulders,
the upper limb, the hip and the lower limb were
mainly burned by scald injuries. Electrical burns
mainly occurred in the wrists and hands (7able I1I).

Table III - Distribution of burn sites in relation to etiology of burn

Chzr:«;t;;:)stics Code | N, (%) | Flame | Scald | Chemical| Electricity| Contact| Lightning| Unknown| Total
Headand | 10| 48 | 26 | 16 2 2 0 0 2 48
neck (1.6%) |(54.2%)|(333%),_(4.2%) | (42%) | (0%) | (%) | (42%) |(100%)

18 5|11 1 0 1 0 1 18
Trunk VT2 0 60 |07.8%)611%) 5.6%) | ©0%) | 5.6%) | %) | (5.6%) |(100%)
Shoulder
and 52| 1| 35 1 3 1 0 1 52
wper | V22 | (17%) [21.2%) 673%) (19%) | (58%) | (19%) | ©%) | (1.9%) |(100%)
limb
Wrist a0 | 20 | 9 2 9 1 0 0 41

E andhand | 7 | (1.4%) |@8.8%) 22%) | @9%) | 2% | 4w | %) | ©%) |ao0w)

% IH‘pa"d g | 137 | 31 ] 103 2 0 0 0 1 137

H l;’n‘fgr (43%) |22.6%)|(752%) (1.5%) | (0%) | %) | %) | (0.7%) |(100%)

“ [Ankle 5| %6 | % [ 1 3 4 0 0 86
and foot (2.8%) |(45.3%)|(45.3%),_(1.2%) | (3.5%) | (4.7%) | (0%) | (0%) |(100%)
utle | | 2643 | 2003 | am | 16 75 3 i “ | 264

Y (87.2%)[(75.8%)|(17.8%)| (0.6%) | (2.8%) | (1.2%) | (100%) | (1.7%) [(100%)
region
Body
region T30 5 1 1 0 0 0 0 3 5
not 02%) | 20%) | 0%) | (0%) | (0%) | (0%) | (0%) | (60%) |(100%)
specified

Total 3030 | 2136 | 685 | 25 ) 40 1 51| 3030

(100%) [(70.5%) (22.6%)| (0.8%) | G%) | (13%) | (0%) | (1.7%) |(100%)

Burn degree (severity)

The majority of the patients had third-degree
burns (73%), followed by second-degree (26.3%)
and first-degree (0.7%) burns. Flame and scald burns
were the most common causes in all burn degrees
(Table IV).

Total body surface area (TBSA)

ICD-10 TBSA subdivisions were applied in this
study. The affected mean TBSA was 43.98%+30.75%
(within the range of 2-100%). The highest TBSA fre-



Table IV - Distribution of burn degree in relation to etiology of burn
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Table VI - Patient length of stay in the hospital

quency was related to the 10-19%, 20-29%, and
>90% categories. There was a significant correlation
between TBSA and burn degree (Pearson’s correla-
tion coefficient = 0.421, P=0.000), indicating that an
increase in TBSA would be associated with an in-
crease in burn degree (Table V).

Table V - Distribution of TBSA in relation to burn degree

Characteristics N, (%) dl:igr:ete iee;'::g Third degree Total

“le | 1869 | aén | e GL3%) (100%)

" 10-19 511(16.9%) (21;90) (49?27}) (4%})) (li)é%))

< 20-29 SOUT | 06w | (62%) (632%) (100%)

% 30-39 368 A2.1%) (o.g%) (3121"2) (63.451@ (1155’"2)

% 4049 25 07%) (o?/u) (1?/0) (8224“2,) (1%)?;/0)

; 50-59 195 (6.4%) (OE/") a 4?5% ) (SS:ZIZ% ) (1%%)

2 60-69 177 G-8%) ©%) (1.9%) (92.1%) (100%)

g 70-79 161 (5.3%) (ogA,) (6.12(‘)%) (93l .58{%) (1%)?)1@
80-89 122 (4%) 0 5 - bor

©%) (6:6%) (93.4%) (100%)

90% or more 516 (17%) (OE')A») (2‘195%) (9;01{%) (13:);))

Total ( 13 (?gﬂo/n) (0.271%) (2;.937%) (272/?) (13 (())302,)

LOS

Hospital stay ranged from 1 to 113 days with a
mean stay of 4.49+4.67 days. More than 75% of the
patients had a hospital stay of 7 days or shorter
(85.4%), and only 7 patients had a hospital stay of 30
days or longer (0.2%). The 15-44 years age group was
the most common age group in all LOS categories.
Patients with electrical burns had significantly longer
LOS (p-value = 0.000). There was a significant posi-
tive correlation between burn degree and LOS be-
cause patients with higher burn degrees had longer
LOS (p-value= 0.000). Pearson’s correlation coeffi-
cient showed a weak positive correlation between
TBSA and LOS, indicating that patients with a higher
TBSA had longer LOS. However, there was no cor-
relation between age and LOS (p-value=0.058). Furt-
hermore, a weak positive correlation was observed
between sex and LOS as women had longer LOS than
men (p-value= 0.000) (7able VI).

Characteristics| N, . - I Etiol f| D f
Fl: Scald |Ch 1| Elect Contact| Light Unki Total i o lology ot Degree o
n= 3030 (%) ame cal emical e l’lCIl’y ontac Aghtning nknown otal Characterlstlcs N, (%) Age Sex burn burn TBSA
: 21 10 7 0 1 0 0 3 21 —
3 - Firstdegree | o 706) (47.6%)|33.3%)|  (0%) (4.8%) | (0%) | (0%) | (143%) |(100%) » Lzs;:; days 32598?(?‘;;))
@ -
8 E [Second 797 | 415 | 324 10 24 11 0 13 797 E ays 359 (11.8%
50 2 [degree  |(263%)|(52.1%)|(40.7%)| (13%) | (%) | (14%) | (0%) | (L6%) |(100%) S 520 days [5408% | PP [ Spcaman sho| OnSWA- | Oneway- | Pearson
s Third 2212 | 1711 | 354 15 67 29 1 35 463 = 30d n07% Correlation p-value: 0.00 ANOVA ANOVA | Correlation
degree (73%) |(77.4%)| (16%) | 0.7%) | (%) | (13%) | ©0%) | (1.6%) [(100%) El LS ) | p-value: 0.058 o071 | Prvalue: 0.00|P-value: 0.00] p-value: 0.00
8 LOS =31 7(0.2%) r: 0.020 e df: 6 df: 2 r: 0.068
Total 3030 | 2136 | 685 25 92 40 1 51| 3030 days
(100%)[(70.5%)[(22.6%)| (0.8%) | (%) | (1.3%) | (©%) | (1.7%) |(100%) Total 3030 (100%)
Outcomes

Less than half of the patients were discharged
with some improvement (39.2%), 30% of the pa-
tients left the hospital against medical advice
(LAMA), and 11 of them were transferred to burn
centers in other cities. In total, 756 deaths occur-
red in 3,030 patients, indicating a mortality rate
of 25%. Among them, 15% and 10% of the pa-
tients were female and male, respectively (female
to male death ratio 1.5:1). The highest rate of
death was in the 14-44 years age group. Further-
more, flame was the most common cause of burns
leading to death. The most common burn intent
in death cases was accidental (41.1%), followed
by unspecified intent (31.1%) and suicide
(27.5%). Only two burn patients died due to
homicide (0.3%).

Mortality

Out of 756 deceased patients, 83.2% had a hos-
pital stay of 7 days or less, 13.8% stayed there for
8-14 days, 1.7% stayed for 15-21 days, 1.2% stayed
for 22-30 days, and only one patient (0.1%) had a
hospital stay of 31 days or more. Additionally, the
extent of burns in over half (56.7%) of the deceased
patients was 90% or higher. The mean and standard
deviation of age, LOS and TBSA among patients
who died from burns was 22+14.64 years (within
the range of less than 1 year and 74 years),
4.99+5.65 days (within the range of 1-113 days),
and 80.85%=+21.41% (within the range of 9-100%),
respectively. In addition, there was a significant
negative correlation between mortality rate and
LOS (r=-0.121, p-value = 0.000), as the deceased
patients had shorter LOS than the ones who survi-
ved (Table VII).

About 25% of all 3,030 burn patients admitted
to the center died (female to male ratio 1.49:1). Out
of the total 756 deceased patients, 486 patients
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Table VII - Distribution of deceased patients in relation to age,
sex, LOS, burn degree, TBSA, etiology and intent

Deceased patients: N: 756 (100%)
Variables Classification Male Female Total
N |% | N | % N %
Age< | years 0 | 0 T |02 1 02
1-14 76 | 25.0 | 129 |285 | 205 | 27.1
Age 15-44 201 | 663 | 285 | 629 | 486 | 643
45-64 25 [ 83 | 35 | 77 60 79
Age = > 65 years T (03] 3 |07 4 0.5
TBSA=<9 0 | 0 T |02 1 0.2
10-19 3 1 5 1 8 1
2029 5 [ 11| 3 T 8 1
3039 9 3 7 |15 16 2.1
16 | 44 | 20 |53 36 | 48
TBSA (%) :g_:g 27 | 89 | 19 | 42 46 6.1
60-69 27 | 89 | 35 | 77 62 32
70-79 34 (112 | 38 | 84 72 935
80-89 29 | 96 | 49 |108 | 78 | 103
TBSA—=90 153 [ 505 | 276 | 609 | 429 | 567
LOS=<7 days 257 | 848 | 372 | 821 | 629 | 832
814 40 | 132 | 64 | 141 | 104 | 138
LOS 1521 5 17 ] 8 |18 3 17
2230 T 03] 8 |18 9 12
LOS=>31 days 0 | 0 T |02 1 0.1
Flame 263 | 868 | 425 | 938 | 688 | Ol
Scald 17 |56 | 16 |35 33 44
Chemical T 03] 0 0 1 0.1
Etiology Electricity N 0 4 0.3
Hot object 8 |26 | 0 0 8 1
Unknown 10 |33 | 11 |24 21 28
Lightning 0 | 0 T |02 1 0.1
First degree 0 0 0 0 0 0
Debgl:::: of Second degree 5] 2 2432 39 32
Third degree 288 [38.1 | 429 [567 | 717 | 948
Suicide 63 |208 | 145 | 32 | 208 | 275
Burn Homicide 0 0 2 |04 2 02
intent Accidental 137 [452 | 174 | 384 | 311 | 41
Unspecified 103 | 34 | 132 290 | 235 | 311

(64.3%) were aged 15-44 years. More than half of
the patients had a TBSA of 90% or more (56.7%).
There was a significant positive correlation between
mortality rate and TBSA in the deceased patients (r
= 0.402, p-value = 0.000), as a higher TBSA led to
death more frequently than a lower TBSA. Most of
the deceased patients had a hospital stay of 7 days
or less. Flame was the most common burn etiology
among the deceased patients (91%). The chi-square
test revealed that mortality rate increased signif-
icantly in burn patients with a flame etiology (p-
value = 0.000). Moreover, accidental burns were the
most common burn intent in the deceased patients
(41%). The chi-square test showed a significant cor-
relation between mortality rate and burn intent (p-
value = 0.000). Sixty-nine percent of the deceased
patients had second- and third-degree burns. A sig-
nificant correlation was found between mortality
rate and burn degree (r = 0.192, p-value = 0.000), as
an increase in burn degree increased mortality rate.

Complications and comorbidities

Infection was the most common complication of
burn injuries in burn patients (n=183, 6%), follo-
wed by renal disease (n=20, 0.7%), respiratory poi-
soning (n=17, 0.6%), bedsores (0.5%), convulsions
(n=14, 0.5%), cardiovascular disease (n=13, 0.4%)),
and abortion (n=6, 0.2%).

Out of 363 comorbidities reported with burns,
addiction (n=142), cardiovascular disease (n=58),
neurological disease (n=51), diabetes mellitus
(n=30), hyperlipidemia (n=19), mental disorders
(n=17), respiratory disease (n=17), hyperthyroi-
dism (n=4), diseases of the blood and blood-for-
ming organs (n=13), digestive diseases (n=6),
genitourinary disease (n=2), malignancies (n=2),
and infectious disease (n=2) were the most com-
mon comorbidities, respectively.

Discussion

A total of 3,047 patients with burn injuries were
admitted to Khatam-Al-Anbiya Hospital from
2007 to 2016. To the best of our knowledge, the
present study is the largest regional epidemiolog-
ical study of burn patients in Zahedan. This retro-
spective study aimed to characterize the trend,
etiology, site, severity, TBSA, intent, time and out-
come of burn patients admitted to Khatam-Al-An-
biya Hospital so as to provide epidemiologic data
for future planning, policy-making and injury pre-
vention measures.

Burn injury prevalence and trend

The Statistical Center of Iran estimated the po-
pulation of Sistan and Baluchestan Province and
Zahedan city to be 2,775,014 and 672,589, respec-
tively in 2016. Over a 10-year period, the prev-
alence rate of burn injuries in the mentioned
populations was 1.09 and 4.5 per 1,000 persons in
Sistan and Baluchestan Province and Zahedan city,
respectively. Despite the slight decrease in burn
injuries in some years over the 10-year period,
there have been no significant changes in the burn
injury trend over this period in this center, and
burn injuries have posed serious threats to the he-
alth of this community. LOS was shorter in 2016



than in previous years; however, the study showed
that the mortality rate decreased slightly over the
10-year period. These findings indicate the need
for more effective burn prevention and treatment
procedures.

Sex

The male-to-female burn ratio was 1.22:1 in this
study, being consistent with Li et al., Jin et al.,
Igbal et al., Soltan et al., Danesh et al. and Sharma
et al.'®?-33 In addition, the female-to-male ratio was
1.49:1 in the deceased patients, being similar to
Sharma et al. and Queiroz et al.**** The Spearman’s
rho test showed a weak positive correlation bet-
ween sex and mortality rate (r = 0.053, p-value =
0.000), indicating a higher mortality rate in women
than in men. According to our findings, being fe-
male was a predictor of mortality. Moreover,
women had longer LOS than men (p-value =
0.000). Death occurred in 10.6% (145/1365) and
3.8% (63/1665) of female burn patients and male
burn patients, respectively, with suicide intent.
These findings indicate that women had a higher
tendency to commit suicide than men. Suicide at-
tempts in women could be due to poor cultural and
socioeconomic status, uncertainties about solving
individual and family problems, and their easy ac-
cess to flammable materials at home. Panjeshahin
et al.’> and Ansari Moghaddam et al.?’ reported
similar results.

Age

Most of the burn victims were in the most pro-
ductive age group of 15-44 years (61%), followed
by the age groups of 1-14 years (31%) and 45-64
years (7%). Only 36 victims (1%) were in the 65
years and above age group. Out of 756 deaths,
64.3% were in the 15-44 years age group, followed
by the 1-14 years (27.1%) and 45-64 years (7.9%)
age group. Only 4 (0.5%) and 1 (0.2%) deceased
patients were in the 65 years or more and less than
one year age group, respectively. Despite the fact
that mortality rate is expected to be higher in older
people and children, the results of this study
showed that the highest mortality rate was in the
15-44 years age group. Moreover, the Pearson’s
correlation test showed that age had no significant
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effects on mortality rate in the deceased patients (r
= 0.023, p-value = 0.100), which was consistent
with Danesh et al. and Queiroz et al.3>** but differ-
ent from Igbal et al.'® The findings could be ex-
plained by the age distribution of the population in
Sistan and Baluchestan Province based on the 2016
census in Iran, according to which almost half of
the province population (n=1,342,592, 48.38%)
was aged 14-44 years.?

Burn site

The upper extremity has been introduced as the
most common burn site in the literature.’**¢ Our
findings showed that the most common anatomical
regions affected in burn victims were multiple re-
gions (87.2%) followed by the hip and the lower
limb (4.5%), ankles and feet (2.8%), shoulders and
the upper limb (1.7%), the head and neck (1.6%),
as well as the trunk (0.6%). These findings were
similar to Page et al., Yoon et al., and Ortiz-Prado
et al.’¢38 but differed from Jin et al., Gilbert et al.,
and Li et al.***4" The majority of the deceased pa-
tients were burned in multiple body regions
(99.5%). In addition, only three deceased patients
had burn injuries in the hip and the lower limb
(0.4%), and one patient had burn injuries in the
shoulder and the upper limb (0.1%). People’s flam-
mable clothes in this province could explain the
reason for burns in the hip and the lower limb. The-
refore, burns affecting more than two regions at the
same time caused more deaths.

Etiology

More than 2,850,000 people die from burns in
low- and middle-income countries every year.*! In
the present study, flame was the most frequent
cause of burn injuries, accounting for 70.5% of all
burn injuries, which was similar to Karimi et al.,
Wang et al., Ortiz-Prado et al., Kumar et al., and
Ringo and Chilonga,'?-?!384142 but different from
Soltan et al., Al-Shaqsi et al., and Hosseini et
al.’434 Moreover, it was found in this study that
the majority of the deceased patients (91%) were
burned with flame. The results indicate a correla-
tion between mortality rate and flame burns. Easy
access to various sources of flame at home or at
work and the use of unsafe kerosene heaters could
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explain the high frequency. Although flame and
scald burns were the most frequent burns in both
men and women, chemical and electrical burns af-
fected men more than women. This is due to the
fact that men are more exposed to chemicals and
electricity than women through occupational expo-
sure, which makes it more likely for them to be af-
fected by these burn etiologies.

TBSA

According to the study results, about 95% of the
admitted patients had burn injuries on more than
10% of their TBSA. These findings are consistent
with the results of Igbal et al. and Al-Shagsi et
al.'®* The highest frequency of affected TBSA was
seen in the 20-29%, 90% or more, and 10-19%
categories, respectively. In addition, 56.7% of the
deceased patients had burn injuries on more than
90% of their TBSA. According to past research, a
TBSA of over 20% is connected with a mortality
rate of about 10%, which increases exponentially
with an increase in TBSA.** This study also
revealed a positive correlation between mortality
rate and a higher TBSA because an increase in
TBSA increased the mortality rate.

Burn degrees

Most of the patients had third-degree burns
(73%) followed by second-degree burns (26.3%).
First-degree burns only accounted for 0.7% of all
burns. These findings were consistent with those of
the majority of other studies carried out in devel-
oping and developed countries,**74%4¢ but different
from some others.*>*”** The majority of burns of
any degree occurred by flame. Furthermore, third-
degree burns were the most common burns in the
deceased patients (94.8%) while second-degree
burns were observed as well (5.2%). Moreover,
there was a significant correlation between morta-
lity rate and burn degree, for higher burn degrees
were associated with higher mortality rates.

Burn intent

According to past research, burn injuries are re-
sponsible for 22% of all suicide attempts and 17%
of suicide deaths in Iran.>® This study showed that
the majority of the burns were accidental in nature
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(66.2%), while suicide (9.8%), homicide, and un-
specified intent were observed as well. Accidental
burns were the most common intent in deaths cau-
sed by burning (41%), followed by unspecified
burns (31.1%), suicide burns (27.5) and homicide
burns. These findings were consistent with those of
other studies.’! In addition, this study revealed that
about 70% of all suicide attempts by victims resul-
ted in death. Family and marital conflicts as well
as domestic violence against women are the major
contributing factors for suicide in Iran.'® The fin-
dings of this study indicated that the suicide at-
tempt rate was over two times higher in women
than in men (203 women versus 95 men), and that
71% and 66% of the women and men died from
suicide attempts, respectively.

LOS

According to the results of this study, the value
of LOS is associated with sex, burn etiology, burn
degree and TBSA. LOS increased with an increase
in burn degree from first-degree to second- and
third-degree burns (2.93+£2.16 days, 3.36+3.67
days, and 4.91+4.92 days, respectively) (p = 0.00),
which was similar to Gilbert et al.,* in which it was
observed that an increase in LOS led to a range of
superficial to full-thickness burns. Electrical burns
were associated with significantly longer LOS than
other burn etiologies (p=0.00); in other words, the
mean LOS values of flame, scald, chemical and
electrical burns were 4.74+£5.01, 3.53+2.82,
2.48+1.61, and 6.47+6.19 days, respectively. The
mean LOS was 4.22 days and 5.43 days in
TBSA<50% and in TBSA>50%, respectively, in-
dicating a significant correlation between LOS and
TBSA (p= 0.00). Moreover, the mean LOS was
longer for women than men (4.17+3.66 days and
4.88+5.63 days, respectively), indicating a signif-
icant correlation between LOS and sex (p = 0.00).
The majority of the deaths (83.2%) occurred during
the first week of admission.

Time

The incidence of burns peaked in winter (Nov 22-
Mar 20) (Table I), which is the coldest period in
Southeastern Iran. This finding was similar to that
of Kumar et al. and Brooks and McGwin,*->? but dif-



ferent from that of Wang et al., Li et al., Jin et al.,
Koushyar et al., and Aldana and Navarrete.?!2%-30-33-54
Moreover, 37% of the patients died in winter, 23.9%
in spring, 20.2% in autumn, and 18.5% in summer.
Heating water on a stove and spending more time
indoors increases the possibility of burns in cold sea-
sons. Thus, winter was associated with an increase
in mortality rate (p = 0.01).

Mortality and complications

The male mortality rate was 21.61 and 88.46
cases per 100,000 men among burn patients in
Sistan and Baluchestan Province as well as Zahe-
dan city, respectively. In the same vein, the fe-
male mortality rate was 32.99 and 137.24 cases
per 100,000 women among burn patients in Sis-
tan and Bluchestan Province as well as in Zahe-
dan city, respectively. In total, 756 deaths
occurred in 3,030 patients, accounting for a mor-
tality rate of 24.9%, being similar to Koushyar et
al.> but higher than some previous studies carried
out in Iran'3273253:5¢ and other countries.!'®37:58
Moreover, the rate obtained in this study was
lower than that obtained in studies designed for
assessing patients admitted to intensive care units
(ICU).3*3% The lack of a specialized burn center
and unfavorable health indices in the province
could be the causes of the high burn-related mor-
tality rates. In total, 785 (25.9%) patients were
covered by no health insurance plan, out of whom
278 patients (35.4%) left against medical advice
(LAMA) and 254 (32.4%) died. The results sho-
wed that most of the patients who were covered
by no insurance plan had to leave the hospital be-
cause of the financial costs of burn injuries. Ka-
rimi et al.'® reported that 31% of burn patients
were covered by no insurance plan, which was
consistent with the present study.

Out of the entire 268 reported complications,
infections (n=183, 6%), renal disease (n=20,
0.7%), respiratory poisoning (n=17, 0.6%), bed-
sores (0.5%), convulsions (n=14, 0.5%), cardio-
vascular disease (n=13, 0.4%) and abortion (n=6,
0.2%) were the most frequent ones. Burn compli-
cations were positively correlated with mortality
(p=0.00), but no correlation was found among co-
morbidities at the time of admission and mortality.
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Limitations

The incompleteness of data in patient records, espe-
cially data on the place of burn occurrence, as well as
the burn patients’ activity, occupation and educational
level was the most important limitation of this study.

Conclusions

The present study examined some important
information about the burn trend over a 10-year
period, as well as etiology, severity, time, intent,
TBSA and the affected groups. Hospital admission
and the death trend decreased from 2007 to 2016.
The highest rates of burn admission and burn
deaths were observed in adolescents and young
adults. The majority of the burn victims were males
(55%) in contrast to females (45%), but the
mortality rate was higher in females than in males
(60% vs 40%). Accidental burns (41%) were the
most common intent in the deceased patients,
followed by suicide and homicide. Multiple sites
(87.2%) and flame (70.5%) were the most common
sites and etiology of burns, respectively. Fifty-
seven percent of the deceased patients had a TBSA
0f 90% or more. Most of the admitted and deceased
patients had a LOS of 7 days or less. Third-degree
burns were the most common burns in all patients
and in the deceased ones. In addition, infection and
addiction were the most common complication and
comorbidity reported, respectively.

The total mortality rate was high (25%) in this
study. Being female, flame burns, longer LOS,
larger TBSAs, burns of higher degree and burn
complications were the significant predictors of
mortality. Documenting the epidemiological and
outcome data of burns based on ICD-10 guideli-
nes standardizes findings from burn injury analy-
ses and makes the comparability of the data
possible at different national and international le-
vels. In addition, improving health indicators,
planning for reducing family conflicts and
violence against women, as well as teaching the
method of properly using heating equipment and
dealing with fire, especially at home, could
possibly reduce the casualties and devastating
consequences of burn injuries.
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