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Abstract: Introduction: The mortality of burn injury is a serious health problem among older people. The present
study aimed to determine the epidemiological characteristics of burn mortality and Years of Life Lost (YLLs)
among people aged ≥ 60. Methods: The National and Subnational Burden of Disease (NASBOD) study includes
population-based cross-sectional data from the death registration system of Iran and those recorded by the
cemeteries of Tehran and Esfahan were used in this study. Spatio-temporal and Gaussian process regression
models were applied to estimate rates and trends of mortality and cause-specific mortality fractions. YLLs were
calculated using Iranian life expectancy and the number of deaths. Results: The mortality rate for 1990 and 2015
was 17.4 and 4.5 per 100,000, respectively. From 1990 through 2015, the annual percentage of change in burn
mortality rate was -6.1% in females and -4.4% in males. During 2015, there were 326 deaths following burns in
people aged 60+ with 4586 person YLLs, and in 1990 there were 523 deaths with 4862 person-YLLs. The male-
female ratio for 1990 and 2015 were 0.80 and 0.88, respectively. The age-standardized mortality rate was higher
than 8.5 per 100,000 in border provinces in 2015. The provinces with better socioeconomic situations, such as
Tehran, had a lower mortality rate than poor provinces, such as Sistan va Baluchistan. Conclusion: Although
burn mortality in old people decreased in those 26 years, it is still high compared to high-income countries.
Continued efforts to increase preventive measures and adequate access to quality care, especially in border
provinces, is suggested.
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1. Introduction

Burn injuries, with mortality of 265,000 per year, are a ma-

jor public health matter worldwide (1). Although economic

growth has decreased burn deaths in younger age- groups,

mortality rates have increased among the < 65-year-old pop-

ulation globally (2). Burns are a serious injury among older

people with an even greater burden of mortality (3, 4). A sys-

tematic review study indicated that the rate of death in the el-

derly over 75 years old was two times more than that of those

under 65 years old (5). In the United States, from 1999 to

2015, residential fires caused 45,000 deaths, people ≥ 65years

of age were reliably at the highest risk (6, 7).

Analysis of the Canadian National Fire Information database

indicated that mortality due to fire-related injuries was much

more probable among older people than the overall popula-

tion, so the relative risk (RR) of burn injuries in 65 to 79 and

80 ≤ years is 1.6 and 2.4 times more than the overall popula-

tion, respectively (8).

In a longitudinal study in Australia from 1980 to 2012, among

older hospitalized people aged at least 45 years, 180 (3%) died

in hospital. Of the 2498 (42%) patients who died after dis-

charge, 1442 patients were aged≥ 65 years old (9). A Swedish

study calculated remaining Life Expectancy (rLE) among 111

previous burn patients and 77 of them (69%) died before

reaching the rLE, with a mean of 4.7 years of life lost (YLLs).

The results showed that the long-term survival of aging pa-

tients with subsequent burns is shorter than that of a na-

tional control (10).

Of the 819 unintentional burn injuries in a tertiary hospi-

tal in Nepal, from 2002 to 2013, 11% (88 patients) were aged

more than 65 (11). Studies indicated a close relationship be-

tween injury mortality and economic progress, therefore age-

specific fire mortality rates can differ greatly between coun-

tries (12). Most of the mortality resulting from fire-related

burns occur in low- and middle-income countries (13). In

Iran, burn injury is ranked second after traffic injuries in all

trauma causes (14). Among burn patients in a hospital in

Mashhad, a city in Iran, the burn mortality rate increased

from 3.3% among patients less than 6 years of age to 51.2% in

patients > 65 years (15). In a study performed in Tehran, Iran,

from 2007 to 2014, the mean age of patients aged ≥ 60 years,

who were admitted to the Burn Center with acute burns was

71.5 years (16). In a study of 1618 burn injury patients admit-

ted to Sina Academic Burn Centre in Tabriz mortality rates

were 3.18% in those aged less than 16 years, 7.98% in those

aged 16- 44 years, 7.11% in the 44-64 years age group, and

12.04% in the >64 years age group(17). High-income coun-
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tries (HICs) have had great progress in reducing rates of burn

mortality, such that survival has become a predictable result

even in patients with extensive burn injuries. While these

improvements in outcome have occurred in all age groups,

there have been relatively fewer improvements in survival of

older adults compared to younger adults(3). Also, most of

these preventive programs have been partly practical in low

and middle-income countries (LMICs) (18, 19).

According to WHO, it is expected that, the population

aged≥60 will rise from 12% to 22%, globally, during 2015 -

2050. As a result of prolonged independent living of the el-

derly, burn injuries in the elderly population will be increas-

ing due to impaired daily function but they are a medically

challenging group for specialized burn care (20). In recent

years, epidemiological studies have highlighted that old peo-

ple still lag behind younger burn patients regarding death

and other related results (21-23).

There is a dearth of research focusing on the burn mortality

of the elderly in developing countries. Burn mortality in Iran

is high (14) and the age trend of the people is likely to result

in an increasing burden from burns in future decades in Iran.

There has been a lack of research on burn mortality among

the elderly in Iran (14).

As the global health observatory states, the total amount of

death for a specific reason is not a good measure for deter-

mination of its public heath importance, as the same weight

is given to deaths at any age. YLL is a better measure in this

regard as it considers both mortality frequency and the age of

death(24).

Epidemiological studies must be performed in order to es-

tablish special information to be provided as the basis for

prevention programs, for their design and implementation.

To the best of our knowledge, this paper is the first one ap-

proaching the problem of burn injuries among older people

in Iran, which may provide the basis for design and imple-

mentation of prevention plans, and consequently help de-

crease the rate of burn-related mortality among old people.

Therefore, our hypothesis was to determine the mortality

rate and YLLs of burn injuries among Iranian people aged 60

or older at national and provincial levels.

2. Methods

2.1. Study design and setting

The National and Subnational Burden of Disease (NASBOD)

study data was used in this study. This data estimated the

burden due to 290 diseases and reported the burden due to

67 risk factors from 1990 to 2015 based on age groups and sex

at national and provincial levels in Iran(25). Methodological

details of the NASBOD study have been explicitly described

previously (26-31). Methods of estimating death and YLL due

to burn injury, to focus on elderly people, are briefly reviewed
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Figure 1: Percentage of burn mortality based on age groups among provinces in 2015.

here.

After receiving the population-based cross-sectional data of

the death registration system across all provinces of the

country and the data recorded by the cemeteries of Tehran

and Isfahan (Behesht-e-Zahra and Bagh-e-Razvan), an an-

alytical team of statistical and epidemiology experts was

formed. The physician team has worked with the analysis

team to check the clinical validity of the data for statistical

analysis. ICD-10 codes of X00-X19 were mapped to define

death due to burn.

The Ethics Committee of Tehran University of Medical Sci-

ences approved the study with the reference number of

IR.TUMS.EMRI.REC.1396.00175.

2.2. Statistical analysis

Multiple imputations by the Amelia package in R statistical

software were used to impute sex and age. Further, two-

stage multiple imputation was used to impute the cause

of death. Spatio-temporal and Gaussian process regression

models were applied to estimate levels and trends of child

and adult mortality rates (29-31). Mixed effect and Spatio-

temporal models were applied to assess cause-specific mor-

tality fraction. Cause-specific mortality was derived by ap-

plying cause-specific mortality fraction to all causes of mor-

tality (27). Total years of schooling, wealth index, and ur-

banization were measured as covariates. YLLs were calcu-

lated using several death causes and Iranian life expectancy

obtained from a parallel study. All these estimates were

provided based on age, sex, and year at national and sub-

national levels. We report death and YLL in 5-year age in-

tervals as well as in all ages (60+) and in an age-standardized

manner. To compare estimates across provinces, the national

population of Iran in 2015 was used as the standard popu-

lation in the direct age-standardized approach. Annual per-

centage change (APC) was calculated as the exponential co-

efficient from a regression of the natural logarithm of the an-

nual rate or number for each measure (death/YLLs). R sta-

tistical software (R Foundation for Statistical Computing; Vi-

enna, Austria) and STATA (Stata Corp LP, TX, and the USA)

software were used for statistical analyses.

3. Results

A total of 523 patients (290 females and 233 males) aged 60+

years died as a result of burn injury in Iran in 1990 and this

measure was 326 (173 females and 153 males) in 2015. The

male/female ratio in 1990 and 2015 was 0.8 and 0.88, respec-

tively.

In 2015, the highest percentage of deaths occurred amongst

those aged 80 years or more in all provinces except North

Khorasan, the percentage ranged 23.7%-38.7%. In almost

half of the provinces, the second rank belonged to the 75-
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Figure 2: Time trend of age-standardized years of life lost (YLLs) due to burn mortality per 100,000 females and males at the national level

during 1990-2015.

79 years age group whose percentage of death ranged 13.8-

27.2%. In other age groups, the percentage of burn mortal-

ity was different among different provinces, 70-74 years age

group ranged 10.6-19.0%, 65-69 years age group ranged 8.1-

19.3%, and 60-64 years age group ranged 9.8-21.9% (Figure

1).

The age-standardized mortality rate was more than 8.54

/100,000 people among men in seven provinces (South Kho-

rasan, North Khorasan, Hormozgan, Ilam, Kohgiluyeh and

Buyer Ahmad, Golestan, and Semnan), which was the same

for women except for Bushehr replacing Semnan.

At the national level, from 1990 to 2011, the age-standardized

burn mortality per 100,000 was higher among females than

males. However, in the final four years of the study period (i.e.

from 2012 to 2015), males’ age-standardized burn mortality

rate was a little higher than females (Supplementary Figure

1).

At the national level, the mortality rate for females in 1990

and 2015 were 21.5 and 4.5, respectively, and for males the

rates were 14.0 and 4.6 per 100,000, respectively (Table 1).

At the provincial level, in 1990, the highest and lowest mor-

tality rates per 100,000 were 42.8 among females of North

Khorasan and 5.7 among males of Alborz province, respec-

tively. Supplementary Table1 indicates national and subna-

tional mortality rates due to burns per 100,000 population

in 2015. The lowest and highest mortality rates belonged to

Tehran and South Khorasan with mortality rates of 0.9 and

12.6 among males and 1.2 and 11.9 per 100,000 among fe-

males, respectively.

At the national level, the APC of burn mortality rate per

100,000 people, from 1990 to 2015, was -6.1% in females and

-4.4% in males (Table 1). In 31 provinces, the highest APC

was found amongst Razavi Khorasan females (-8.6%) and the

lowest APC belonged to Hormozgan males (-1.7%) (Supple-

mentary Table 1).

At the national level, as a result of the burn mortality among

those aged 60+, a total of 4586 YLLs (2070 years in males and

2516 yrs. in females) in 2015 and 4862 YLLs (2659 in females

and 2203 in males) in 1990 were estimated. Figure 2 indicates

the time trend of age-standardized YLLs burn mortality per

100,000 females and males at the national level from 1990 to

2015.

At the subnational level, the province with the largest esti-

mated burden in terms of YLLs was Razavi Khorasan, with
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Table 1: National mortality and years of life lost (YLLs) due to burn in 1990 and 2015 with annual percentage change (APC) between 1990 and

2015

Measure Sex Year 2015 1990 to 2015
Rate (per 100,000) Rate (per

100,000)
Number APC (%)

Rate Number
60-64 65-69 70-74 75-79 80+ Elderly (60+)

Death Female 1990 12.1
(9.3-15.6)

15.9
(12.3-
20.5)

24.1
(18.7-
31.1)

44.1
(34.1-
56.9)

51.8
(40.1-
66.9)

21.5
(16.6-
27.7)

290
(225-374)

-6.1 -2.1

2015 2.4
(1.9-3.1)

2.9
(2.3-3.7)

4.2
(3.3-5.4)

6.0
(4.6-7.8)

10.9
(8.5-14.1)

4.5
(3.5-5.8)

173
(134-222)

Male 1990 7.8
(6.0-10.2)

12.6
(9.7-16.3)

15.4
(11.9-
20.0)

28.1
(21.5-
36.7)

36.5
(28.2-
47.1)

14.0
(10.8-
18.2)

233
(179-303)

-4.4 -1.7

2015 2.5
(1.9-3.2)

3.3
(2.5-4.2)

4.1
(3.2-5.3)

5.6
(4.3-7.3)

10.2
(7.9-13.3)

4.6
(3.5-5.9)

153
(118-198)

YLLs Female 1990 181.5
(140.5-
234.3)

182.2
(141.1-
234.7)

205.5
(159.5-
265.2)

262.9
(203.5-
339.5)

237.5
(183.9-
306.6)

196.9
(152.5-

254)

2,659
(2,060-
3,430)

-4.3 -0.2

2015 57.2
(44.6-
73.6)

56.0
(43.7-
72.0)

64.4
(50.4-
82.4)

71.0
(55.0-
91.9)

98.2
(76.4-
126.5)

65.7
(51.1-
84.5)

2,516
(1,959-
3,239)

Male 1990 114.3
(87.7-
148.8)

140.0
(107.6-
181.6)

130.3
(100.3-
169.4)

169.2
(129.3-
221.1)

177.7
(137.4-
229.4)

132.8
(102.1-
172.6)

2,203
(1,693-
2,863)

-3.0 -0.2

2015 53.5
(41.4-
68.9)

57.3
(44.4-
74.2)

58.4
(45.3-
75.2)

62.8
(48.4-
81.8)

88.8
(68.4-
115.0)

61.7
(47.7-
79.8)

2,070
(1,600-
2,676)

* Data in parentheses are 95% uncertainty intervals.

186 YLLs for females and 173 for males in 2015. The low-

est YLLs were 17 for males in Alborz and 23 for females in

Qom province (Table 2). Overall, in our study, burn mortal-

ity indexes in females were higher than males in 4 measure-

ments of 31 provinces 1) based on the age-standardized rate

in 21 provinces 2), based on the 60+ year-olds’ mortality rate

in 19 provinces 3), based on the 60+ year-olds’ number in 23

provinces and based on the rate of years of life lost /100,000

in 21 provinces (Table 2).

The age-standardized rate of YLLs due to burn mortality (per

100,000) at the subnational level in 2015 indicated that in

only 10/31 provinces this rate in males was higher than fe-

males.

At the national level, the APC of YLLs between 1990 and 2015

was 4.3% in females and 3% in males (Table 1). Among 31

provinces, the highest APC of YLLs (-6.6%) was in females of

Esfahan and the least (-0.5%) belonged to Hormozgan males

(Table 2).

4. Discussion

The findings show a decrease in both burn-related mortal-

ity rate (17.4 per 100,000 to 4.54 per 100,000) and YLLs (4962

to 4586 YLLs) during the 26-year study period from 1990 to

2015. The male/female ratio was 0.8 and 0.88 in 1990 and

2015, respectively.

Existing policies are in place for burn mortality reduction

at the national level are improvement of health and treat-

ment, increased education in television, news, and poster

media development of specialized burn hospitals and spe-

cialist burn wards in the hospitals, standard registration of

trauma data including burn, development of research burn

centers and safety improvement of house and workplaces.

Safer equipment such as stoves and electrical heater etc.

This trend is in line with several studies. WHO reported that

12,057 fire-related deaths occurred among 75+ year-old peo-

ple in 31 European countries, from 2005 to 2014. The mean

fire-related mortality rate was 2.86 per 100,000 population,

but the range significantly varied between 0.55 in Iceland to

14.65 in Latvia (12). In the United States, the incidence of

burn injury has reduced from 215 to 140 per 100,000 from

1990 to 2016. However, during this time, burn-related death

has been static. Alaska has had the highest rate of burn inci-

dents in 1990 and 2016. Similar to studies in other countries,

the reductions have not been equally distributed throughout

the US (32). In Spain, a study showed that 60.1% of death vic-
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tims in fires are people > 65 years old (the percentage of the

population> 65 aged was 18.3%). This means that the RR of

dying in a fire is increased by 3.3 for the old population (33).

In a Dutch study carried out by Jan Dokter et al., most of

patients who died during the study were over 65 years old.

Of 2730 patients in 2 burn centers, 88 patients died as a re-

sult of their burn injury. The overall mortality rate was 3.2%.

Mortality in burn patients decreased during the study period

(34).In the Netherlands, adult patients admitted to one of the

three Dutch burn centers from 2009 to 2015 were included

in a study. Burn patients ≥ 65 years of age were studied as

the elderly, and adults in the age group 18–64 years were the

reference group. The results indicated that death quickly in-

creased with higher age and its rate was the highest in the

85+ year-old age group (23.8%). Substantial differences were

observed in hospital release between the old people and the

reference category (21).

Inconsistent with our study, among burn patients who were

admitted to a major burn center in southwest China from

2011 to 2015, the mortality did not clearly decrease during

this time (35).

The age-standardized mortality rate of the burn was more

than 8.58 per 100,000 females and males in 6 and 7 provinces

of Iran in 2015, respectively, which is very high.

Compared to our study, according to WHO estimates, among

310,000 burn-related mortalities around the world, the ma-

jority occurred in LMICs with a rate of 4.8/100,000 people per

year. While 29,000 deaths happened in the Eastern Mediter-

ranean Regional Office (EMRO) of WHO (which is one of

WHO’s six regional offices in the world and includes 22 coun-

tries and territories in the Middle East) with a mortality rate

of 5.6 per 100,000. A study in Kuwait, one of the three HICs

of EMRO, indicated that all-age mortality rate was 0.6 per

100,000 /year (36). The burn mortality rate reported in 16

studies in Iran was from 1.4 - 9.7 per 100,000 in all age groups

(14).

The male/female ratio in 1990 and 2015 was 0.8 and 0.88,

respectively. Although from 1990 to 2015, age-standardized

burn mortality per 100,000 at the national level in females

was more than in males in most years, in the last years of

the study, this index became a little higher in males. In 2015,

the mortality rate per 100,000 is almost the same in females

and males (4.5 VS 4.6). Various studies on burn injuries in

Iran and other middle-income countries have shown that the

highest rate of burns occur at home and women are more at

risk than men at home. It seems that preventive measures

and promotion of public health in these years have reduced

mortality by affecting the at-risk group.

In our study, the percentage distribution of burn mortality in

5 age groups including 60-64, 65-69, 70-74, 75-79, and 80+

years in females ranged from 2.4-10.9 and in males the range

was 2.5-10.2 per 100,000. The majority of burn mortalities at

the national and the provisional levels were amongst the 80+

year-old age group.

Although in most countries, the burn mortality rate is differ-

ent between the two sexes. In the United States, in a study

among 6512 patients aged > 70 years, admitted to a Burn

Center between 1995 and 2011 (17 years), outcomes of burn

injuries indicated that the mean age of the patients was 80.4

± 6.7 years, and female patients (58%) were more than males

(37).

Regarding the sex differences, a study on 1044 hospitalized

burn patients in Iran indicated that, although the number of

hospitalized burn patients was higher in males, mortality of

burn was higher in females (22%) than in males (12.5%) (18).

Another study indicated that the rate of women’s death as a

result of the burn was 2.2 times higher than men’s (38). In

Bangalore, India, a ten-year retrospective study of mortality

among elderly burn victims in a medical college hospital in-

dicated that the majority of the victims were women (39). Lit-

eracy and beliefs about cooking at home by women can ex-

plain this discrepancy.

Similarly, a study in a referral burn center in Iran indicated

that burn mortality in females in the final age group was sig-

nificantly higher than in males(15). The researcher believes

that because the life expectancy in females (76.87 years) is

2.2 years higher than in males (74.67 years) in Iran, excessive

burn mortality in females older than 65-years may be related

to the greater number of females in this age category(15).

Another study reported significantly rising mortality of 1.03

times with a one-year increase in age and 1.02 increase with

a one-day rise in hospital stay (38). These are consistent with

our study, which indicated that when the age increases from

60 to more than 80, the mortality rate for burn increases.

Mandell et al., in a study of burn mortality with 2 years

follow-up, compared patients aged 45 - 54 years with the

older age category. Results indicated an increased mortality

risk with an odds ratio (OR) of 1.53 for the 55 - 64 years age

group, 2.51 for the 65-74 years age group, and 2.90 for the ≥
75 years age group (40).

The present study shows that the lowest and highest mortal-

ity rates were 0.9 vs. 12.6 per 100,000 in males and 1.2 vs. 11.9

in females. The outcome of burns vastly differs in different

countries and also in different provinces of Iran. Researchers

found that these differences may be attributed to the finan-

cial, cultural, geographical, and social situations, and lifestyle

of the study populations (14, 19). Our results indicated that

during the study period some provinces such as Tehran had

a lower mortality rate compared to others such as Sistan Va

Baluchistan. This may be related to better treatment facili-

ties and socio-economic situation of people in Tehran. APC

of burn mortality rate during 1990 – 2015 has been -6.1 per

100,000 in females and -4.4 per 100,000 in males. This decline

indicates better preventive measurement, which was higher
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in females than in males. At the national level, as a result of

burn mortality in ages ≥60 years a total of 4586 years of life

was lost in 2015. The YLLs due to burning mortality increased

from 60 to 80+ year-olds. Among age groups, the majority of

YLLs belong to those aged 80 years and higher, similar to the

mortality rate. But the direction is not linear and has some

curvatures.

APC of YLLs between 1990 and 2015 was -4.3% in females and

-0.3% in males. This indicates positive changes in survival

and better preventive measurement in women compared to

men.

The highest APC for YLLs /100,000 was -6.6%, which be-

longed to females of Esfahan province and the lowest was -

0.5%, which belonged to males in Hormozgan, as a border

province. The key points here are the variation of burn mor-

talities by regions in specific age groups. This is also indi-

cated in other countries such as Europe and USA(12, 32).

To further reduce the burn mortality rate in Iran, reinforc-

ing existing burn prevention and interventional measures are

suggested, especially in border provinces with higher mortal-

ity rates. Also, paying attention to the distribution of burn in-

juries with more detail in older people by cause, types, burn

sites, comorbidity, total body surface area, length of hospital-

ization, and severities are recommended for future studies.

4.1. Clinical implications for health managers
and policymakers

The findings could be used to plan and implement new pro-

grams in Iran in order to make better use of limited resources,

such as improving the registration of burn injuries and health

care, providing advanced treatment, providing more ambu-

lances, and providing more education in cities with higher

mortality rates. Paying special attention to preventive mea-

sures in HICs with lower burn-related mortality and morbid-

ity, such as Best Practice for Skin and Wound Management, is

recommended.

5. Limitations

One limitation of this study was the lack of some variables

such as duration of hospitalization, inhalation injury, and to-

tal body surface area. Using the standardized registration

system of WHO for trauma, including burns, we can over-

come this problem in future studies.

Another limitation is that burns will vary between regions

within a province and we are masking that by providing an

average, the same as a national average. Interventional stud-

ies with regard to preventive measures such as household

safety interventions, improvement in health care, advanced

treatment, increase in access to . . . ., providing more ambu-

lances, and more education should be implemented in cities

with high mortality rate.

The strengths of this study were the validity of data resources

and extended data across the country. To the best of our

knowledge, this is the first study focused on the epidemio-

logical characteristics of burn mortality in people ≥ 60 years

in Iran, which provides information and better understand-

ing for planning preventive measures.

6. Conclusion

In our study, burn mortality rate and its related YLLs in peo-

ple ≥ 60 years decreased during the studied 26 years, but

is still high in comparison with HICs. Among people≥ 60

years, premature mortality due to burning injuries were more

prevalent among those with older age and those residing in

border provinces. Also, difference between provinces was

high in two epidemiological indexes.
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Table 2: Subnational years of life lost (YLLs) due to burn in 2015 with annual percentage change (APC) between 1990 and 2015 (Continuous)

Location Sex 2015 1990 to 2015
Rate (per 100,000) Rate (per

100,000)
Number APC (%)

Rate Number
60-64 65-69 70-74 75-79 80+ Elderly (60+)

Alborz Female 24.6
(18.4-33.2)

24.7
(18.7-32.8)

22.1
(16.6-29.1)

27.6
(21.0-36.7)

44.0
(33.6-57.3)

26.6
(20.1-35.4)

30 (23-40) -4.1 2.4

Male 14.9
(11.1-19.7)

15.2
(11.2-20.0)

14.3
(10.7-18.9)

15.9
(11.9-21.2)

22.2
(16.7-29.6)

15.7
(11.7-20.8)

17 (13-22) -5.1 0.3

Ardebil Female 92.9
(74.9-114.6)

98.4
(78.2-122.5)

118.5
(95.1-147.3)

93.8
(75.2-116.0)

157.2
(125.3-197.3)

107.2
(85.8-133.2)

64 (52-80) -2.4 1.0

Male 88.5
(70.7-110.8)

79.2
(63.1-99.0)

79.0
(62.3-99.2)

72.5
(57.7-90.9)

89.0
(70.2-111.6)

82.4
(65.4-103.2)

45 (36-57) -3.1 -1.2

Bushehr Female 78.9
(62.1-99.7)

88.1
(68.6-113.7)

107.0
(84.4-135.0)

152.1
(119.1-193.1)

165.7
(130.3-209.9)

104.1
(81.8-132.0)

46 (36-58) -4.5 -0.2

Male 73.5
(57.7-94.1)

73.3
(55.4-96.5)

99.7
(76.9-127.6)

111.1
(86.2-142.4)

120.1
(93.4-153.7)

91.6
(71.1-117.7)

33 (26-43) -2.4 0.5

Chahar
Mahal and
Bakhtiari

Female 118.9
(95.1-148.6)

101.9
(80.7-127.8)

117.1
(92.7-147.4)

129.2
(102.5-161.4)

158.7
(126.7-198.9)

123.3
(98.2-154.5)

54 (43-67) -2.7 1.3

Male 100.3
(79.6-126.6)

88.7
(68.2-114.3)

92.4
(72.1-117.8)

98.8
(77.9-124.5)

141
(111.1-180.4)

103.9
(81.8-132.1)

39 (31-49) -3.0 -0.7

East
Azarbaijan

Female 53.9
(42.9-69.0)

58.1
(45.9-73.4)

61.1
(48.6-77.9)

58.3
(45.4-76.3)

77.0
(60.4-98.2)

59.9
(47.3-76.6)

127
(100-163)

-5.0 -1.4

Male 51.5
(40.2-65.1)

62.1
(48.8-79.0)

52.1
(40.9-66.0)

63.2
(48.8-81.4)

80.7
(62.5-103.4)

60 (46.8-76.5) 112
(88-143)

-3.0 -0.9

Esfahan Female 32.1
(24.0-42.6)

32.7
(24.7-43.4)

38.1
(28.9-50.6)

46.7
(34.9-61.9)

49.7
(37.8-65.6)

38 (28.7-50.4) 105
(79-140)

-6.6 -2.7

Male 43.3
(32.4-57.3)

41.1
(30.3-55.5)

46.2
(34.8-61.3)

45.3
(33.3-61.7)

69.6
(51.4-93.9)

47.0
(34.9-62.9)

118
(88-159)

-4.3 -1.2

Fars Female 60.9
(47.5-77.8)

58.4
(45.9-74.4)

65.6
(51.6-83.0)

69.1
(54.1-89.8)

104.8
(81.3-135.8)

68.6
(53.6-87.9)

163
(127-209)

-3.9 0.0

Male 56.9
(43.9-73.1)

65.2
(50.5-84.1)

67.7
(52.9-86.1)

75.2
(58.5-97.8)

77.7
(59.3-102.0)

66.3
(51.2-85.6)

137
(106-177)

-2.2 0.7

Gilan Female 49.1
(38.9-62.3)

59.4
(47.2-74.3)

73.8
(58.2-93.6)

87.0
(66.6-113.2)

132.7
(103.5-170.9)

72.3
(56.7-92.4)

125
(98-160)

-3.9 -0.5

Male 48.0
(37.8-60.1)

51.2
(41.4-64.4)

55.5
(44.2-69.2)

59.0
(46.3-74.9)

78.2
(61.0-99.0)

56.0
(44.3-70.5)

86
(68-108)

-3.1 -0.3

Golestan Female 96.4
(76.1-121.3)

86.3
(68.7-108.8)

84.1
(67.1-105.9)

84.8
(67.2-106.8)

142.8
(113-179.1)

95.1
(75.4-119.6)

74 (58-93) -3.6 0.5

Male 86.3
(68.0-108.7)

89.0
(70.3-111.8)

91.9
(72.0-117.0)

78.2
(62.0-98.7)

120.9
(94.4-152.0)

90.2
(71.0-113.7)

58 (46-74) -2.9 -0.4

Hamadan Female 94.3
(76.5-116.5)

73.6
(59.9-91.3)

98.8
(80.5-122.4)

138.1
(111.0-173.9)

161.4
(129.6-200.1)

105.8
(85.6-131.4)

109
(88-136)

-2.5 1.0

Male 77.1
(62.0-95.2)

83.1
(66.9-103.2)

93.4
(75.6-117.0)

89.1
(70.8-111.8)

115.7
(92.1-144.4)

89.5
(71.7-111.5)

75 (60-94) -2.4 -0.4

Hormozgan Female 121.9
(93.6-157.9)

112.9
(86.7-146.9)

156.9
(120.7-206.5)

183.3
(138.5-241.1)

194.1
(147.7-255.4)

146.1
(111.6-190.9)

86
(66-113)

-3.2 0.9

Male 109.8
(84.7-142.6)

128.7
(98.7-170.1)

141.5
(106.1-187.9)

144.3
(107.9-191.5)

196.5
(147.7-261.2)

140.9
(106.8-185.8)

72 (55-96) -0.5 2.1

Ilam Female 125.7
(100.4-158.3)

116.1
(90.1-149.3)

155.6
(120.0-201.4)

126.7
(99.1-161.6)

204.5
(159.7-259.7)

138.3
(108.7-175.9)

37 (29-46) -4.3 0.2

Male 117.5
(93.1-149.1)

109.7
(83.5-144.6)

123.9
(97.2-160.0)

122.5
(96.6-159.3)

134.3
(106.0-170.4)

121.8
(95.8-156.2)

29 (23-37) -3.1 -0.6

Kerman Female 65.2
(52.1-80.9)

67.9
(54.7-83.7)

91.3
(72.9-114.7)

91.4
(72.1-116.2)

125.0
(99.1-158.7)

83.1
(66.2-104.1)

108
(86-135)

-3.7 0.5

Male 60.8
(48.7-75.4)

72.1
(57.2-89.7)

75.2
(60.5-93.8)

75.2
(58.3-96.0)

102.6
(80.7-131.1)

74.8
(59.2-94.0)

83
(66-105)

-2.3 0.3
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Table 2: Subnational years of life lost (YLLs) due to burn in 2015 with annual percentage change (APC) between 1990 and 2015 (Continuous)

Location Sex 2015 1990 to 2015
Rate (per 100,000) Rate (per

100,000)
Number APC (%)

Rate Number
60-64 65-69 70-74 75-79 80+ Elderly (60+)

KermanshahFemale 90.4
(72.3-112.6)

96.0
(76.9-119.7)

80.7
(64.4-102.4)

94.4
(75.9-117.3)

131.6
(105.9-162.7)

95.2
(76.2-118.7)

101
(81-126)

-3.7 0.8

Male 67.5
(54.1-84.5)

72.0
(57.6-90.8)

76.1
(60.7-95.4)

81.5
(64.2-102.6)

106.7
(85.0-133.3)

78.3
(62.5-98.3)

69 (55-87) -2.4 -0.1

Khuzestan Female 51.1
(39.7-65.6)

48.7
(37.7-61.8)

52.4
(41.2-66.6)

57.9
(45.7-73.9)

75.4
(59.9-95.2)

54.6
(42.7-69.6)

96
(75-122)

-4.9 -1.1

Male 43.4
(33.7-55.9)

45.4
(35.7-57.9)

46.3
(36.4-59.0)

43.0
(33.7-54.8)

49.1
(38.2-62.8)

45.0
(35.2-57.6)

68 (53-87) -3.0 -0.2

Kohgiluyeh
and Buyer

Ahmad

Female 104.1
(80.9-134.0)

116.4
(88.1-153.0)

101.1
(78.9-131.0)

208.5
(161.8-273.1)

233.0
(178.9-303.3)

142.0
(109.7-184.7)

36 (28-47) -3.4 0.7

Male 91.9
(70.0-119.8)

112.3
(84.3-152.1)

129.3
(97.4-172.5)

152.7
(117.0-201.5)

148.0
(113.2-193.9)

126.5
(96.2-167.0)

31 (24-41) -3.3 0.1

Kordestan Female 70.7
(56.5-87.2)

73.2
(59.3-91.1)

90.1
(73.2-111.5)

90.4
(72.8-112.4)

122.9
(99.7-152.2)

83.8
(67.5-103.7)

62 (50-76) -4.2 -0.3

Male 54.6
(43.9-68.0)

62.4
(49.9-77.6)

63.1
(50.4-78.8)

60.8
(48.8-76.3)

79.6
(63.5-99.3)

62.3
(49.9-77.7)

41 (33-51) -4.1 -2.2

Lorestan Female 73.7
(59.6-91.7)

91.9
(74.2-113.6)

87.0
(70.4-107.6)

101.8
(81.8-125.7)

115.3
(92.6-143.2)

89.1
(71.8-110.4)

75 (61-93) -4.0 -0.1

Male 66.3
(52.7-83.4)

76.5
(60.9-96.1)

68.8
(55.2-86.6)

64.9
(51.7-81.7)

94.2
(75.1-118.3)

73.0
(58.2-91.8)

52 (41-65) -3.1 -1.1

Markazi Female 61.7
(48.8-78.1)

71.8
(57.5-90.3)

74.0
(58.9-91.7)

88.7
(70.1-111.7)

140.6
(112.1-176.7)

82.1
(65.3-103.2)

71 (57-90) -4.8 -1.2

Male 62.7
(49.7-79.5)

83.7
(66.3-105.2)

75.3
(59.9-94.8)

90.4
(70.7-114.8)

111.6
(87.9-140.2)

83.0
(65.5-104.8)

60 (47-76) -3.1 -1.0

MazandaranFemale 60.1
(45.9-77.9)

64.2
(49.5-83.9)

68.3
(52.7-88.4)

66.5
(49.9-88.0)

119.8
(91.2-158.3)

69.7
(53.3-91.2)

131
(100-171)

-3.8 0.3

Male 55.9
(43.1-72.4)

66.2
(51.1-85.3)

56.9
(44.0-72.6)

56.5
(43.5-75.0)

79.1
(59.9-104.8)

61.1
(47.0-79.4)

103
(79-134)

-3.1 0.1

North
Khorasan

Female 126.6
(99.7-164.2)

131.2
(100.8-169.7)

159.2
(122.8-204.7)

190.9
(149.2-246.1)

167.5
(131.9-212.9)

147.5
(114.9-190.1)

61 (47-78) -3.4 0.6

Male 148.1
(112.2-192.2)

145.7
(112.4-188.2)

134.2
(102.4-175.8)

153.0
(118.7-195.6)

181.9
(138.9-236.1)

151.1
(115.8-195.5)

51 (39-67) -2.4 -0.3

Qazvin Female 59.3
(47.4-74.7)

70.6
(56.9-88.1)

86.1
(69.3-107.2)

84.7
(67.7-105.4)

146.5
(118-181.8)

81.6
(65.5-101.8)

49 (40-62) -3.7 0.2

Male 62.4
(49.1-78.7)

70.9
(56.5-89.9)

82.5
(65.0-103.7)

97.4
(77.4-121.6)

137.7
(109.6-171.1)

85.2
(67.5-106.9)

45 (35-56) -2.6 0.0

Qom Female 42.8
(31.5-57.7)

42.2
(31.2-56.9)

51.5
(38.4-69.1)

53.7
(40.2-71.4)

73.3
(54.9-97.0)

49.4
(36.7-66.2)

23 (17-31) -4.1 -0.2

Male 64.7
(48.0-88.2)

70.5
(51.2-96.2)

61.5
(44.5-84.3)

63.5
(46.5-86.2)

91.6
(67.9-125.0)

68.1
(50.0-92.9)

29 (21-39) -2.4 0.6

Razavi
Khorasan

Female 50.7
(39.2-65.1)

55.5
(43.1-71.1)

61.1
(47.4-78.9)

70.7
(53.6-92.9)

107.1
(82.8-137.9)

64.6
(49.8-83.4)

186
(143-240)

-6.0 -2.3

Male 61.6
(48.0-79.2)

60.5
(47.5-77.9)

69.5
(54.0-88.6)

66.0
(49.6-88.0)

122.1
(92.8-160.3)

71.4
(54.9-92.8)

172
(132-223)

-3.0 -1.0

Semnan Female 73.6
(57.0-95.9)

84.8
(66.3-109.3)

91.0
(71.3-116.6)

88.7
(70.3-112.3)

142.3
(112.4-181.0)

91.3
(71.5-117.1)

32 (25-41) -4.6 -1.4

Male 89.0
(67.2-118.1)

92.2
(70.4-119.8)

104.0
(79.6-136.2)

129.3
(101.2-165.1)

155.6
(121.5-199.9)

109.5
(84.3-142.3)

34 (26-44) -2.7 -0.5

Sistan and
Baluches-

tan

Female 111.9
(86.0-146.4)

142.3
(109.5-187.1)

137.6
(106.7-178.5)

109.8
(84.6-143.0)

177
(134.4-235.9)

131
(100.6-171.8)

97
(74-127)

-2.6 1.4

Male 122.0
(92.7-159.0)

142.1
(107.3-185.0)

147.6
(113.2-193.5)

125.8
(95.9-165.8)

144.5
(109.2-190.0)

134.6
(102.2-176.1)

89
(68-117)

-1.2 0.8
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Table 2: Subnational years of life lost (YLLs) due to burn in 2015 with annual percentage change (APC) between 1990 and 2015

Location Sex 2015 1990 to 2015
Rate (per 100,000) Rate (per

100,000)
Number APC (%)

Rate Number
60-64 65-69 70-74 75-79 80+ Elderly (60+)

South
Khorasan

Female 126.4
(96.6-165.0)

169.9
(132.9-
220.2)

198.5
(150.1-259.4)

175.3
(135.3-227.8)

226.8
(173.2-298)

175.7
(135-229.1)

62 (47-80) -2.9 -0.4

Male 143.2
(108.6-186.1)

163.7
(125.3-
216.1)

142.5
(107.3-187.5)

140.5
(109.3-185.3)

230.5
(176.7-300.4)

163.3
(125.0-214.2)

52 (40-68) -1.9 -0.9

Tehran Female 20.7
(14.3-30.2)

16.4
(11.2-24.2)

17.6
(12.1-25.0)

21.1
(14.5-31.2)

29.7
(20.4-43.7)

20.3
(14.0-29.7)

140
(96-205)

-5.0 -0.2

Male 15.6
(10.7-22.5)

15.9
(10.7-23.3)

15.0
(10.4-22.0)

15.1
(10.1-22.7)

17.7
(11.9-26.1)

15.7
(10.7-23.0)

98
(67-144)

-4.8 -0.9

West
Azarbaijan

Female 52.1
(42.0-65.5)

52.0
(41.5-65.7)

67.9
(54.1-84.3)

56.0
(44.0-71.1)

88.3
(70.4-110.5)

59.7
(47.7-75.1)

90
(72-114)

-3.7 0.6

Male 53.2
(42.8-66.8)

60.2
(48.1-75.0)

55.6
(44.9-69.0)

51.0
(40.5-63.8)

61.1
(48.5-76.3)

55.7
(44.6-69.6)

69 (55-86) -2.2 0.2

Yazd Female 61.8
(48.9-79.1)

68.9
(54.2-87.4)

73.1
(57.6-91.8)

72.7
(57.7-91.3)

80.8
(64.1-102.2)

71.2
(56.3-90.2)

43 (34-55) -4.9 -1.1

Male 82.1
(63.1-106.2)

94.3
(72.9-123.5)

82.9
(64.6-106.3)

90.9
(70.6-116.8)

123.4
(96.6-156.1)

93.0
(72.1-119.7)

44 (34-57) -3.6 -1.2

Zanjan Female 83.5
(63.9-109.9)

77.8
(58.9-104.2)

90.6
(69.0-119.5)

111.8
(84.4-148.4)

208.7
(157.9-276.3)

102.6
(77.9-135.9)

55 (42-73) -1.8 1.8

Male 81.1
(59.7-109.0)

63.1
(47.5-83.8)

79.4
(58.1-107.1)

63.5
(47.9-85.2)

119.4
(89.5-160.1)

78.5
(58.4-105.3)

35 (26-47) -1.8 0.2

* Data in parentheses are 95% uncertainty intervals.
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