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 Abstract     
Background: COVID-19 emerged in China for the first time, 
and spread rapidly in the world and in Iran. It caused the death 
of many people. This study was performed to estimate the years 
of life lost due to COVID-19 in southwestern Iran.
Methods: In this cross-sectional study, deaths due to COVID-19 
were investigated from February 20, 2020 to November 20, 2020 
in southwestern Iran. Descriptive analyses included: sex ratio 
of deaths, mean and standard deviation of quantitative variable 
of age at the time of death, and specific ages-sex mortality 
rates. Years of life lost due to COVID-19 were estimated using 
standard life expectancy and lifetime table of the World Health 
Organization in 2015.
Results: The number of deaths due to COVID-19 was 938 cases. 
The sex ratio of mortality (male to female) was 1.2, and the people 
over the age of 80 years had the highest mortality rates in both 
sexes. The total number of years of life lost was 13205 years, and 
the 60-69 age group had the highest years of life lost. 
Conclusion: Based on the findings of our study, health 
policymakers need to implement timely strategies and plans to 
reduce deaths especially for the possibleadvent of the next wave 
of COVID-19.
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Introduction

At the end of 2019, after several years of the emergence 
of various epidemics of family, a coronavirus unknown 
disease of this family of viruses spread rapidly in 
China. It was introduced as an international emergency 
worldwide.1-5 Coronaviruses are divided into four 
families, alpha, beta, delta, and gamma, which account 
for 10% of acute respiratory infections.6 The World 
Health Organization named the disease COVID-19 
(WHO),7 which spread from China to 33 countries, 
including Iran, Japan, Korea, Italy, and Singapore in 
less than 2 months.8

Older people with a history of chronic diseases such 
as cardiovascular disease, diabetes, hypertension, and 
respiratory disease have a higher risk of complications 
and more severe form of the disease; however, no age 
group is safe from this disease.9-11

In a study conducted in South Korea, the total 
burden of disease was estimated 2531 years, 89.7% of 
which was related to years of life lost (YLL) and 10.3% 
to years lived with disability (YLD). The age group 
over 80 years had the highest burden of the disease.12

Indicators such as premature mortality are used 
to evaluate the changes and monitor the health of 
community. These indicators help the policymakers 
in healthcare to identify health priorities in the health 
system.13 With regard to the widespread prevalence of 
COVID-19 in the world, Iran, and consequently in all 
provinces and due to the importance of this disease and 
its huge impact on the whole world, in this study we 
aimed to investigate the mortality rate of this disease 
because it is an important epidemiological indicator 
for planning and determining the status of the disease. 
In addition, we calculated the YLL due to COVID-19 
because we need these indicators to determine specific 
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policies and guidelines to promote health.

Methods

Study Design and Data Collection
This is a cross-sectional study, which has 

investigated all deaths due to COVID-19 epidemic, 
from February 20, 2020, to November 20, 2020. 
The required information was extracted from the 
Department of Health of Abadan University of 
Medical Sciences and from the medical records of 
patients. In this study, only definitive deaths from 
COVID-19 were investigated and suspicious and 
unspecified deaths did not enter the analysis. This 
study was performed on patients from three cities 
of Abadan, Khorramshahr, and Shadegan, which are 
located in the southwest of Khuzestan province. The 
population of this region according to the national 
census was 627970 in the year 2020 (Figure 1).

The study was reviewed and approved by Medical 
Ethics Committee of Abadan University of Medical 
Sciences (Code: IR.ABADANUMS.REC.1399.051).

Statistical Analysis
First, we calculated descriptive statistics such as 

number, mean, and standard deviation of quantitative 
variable of age at the time of death; then, we calculated 
the specific age-sex mortality rate and the sex ratio of 
death (male to female). After calculating the raw rates, 
the Age Specific Rates (ASR) were calculated using 
the standard population of 2013 for countries with low 
and middle-income.14 The following formula (Eq. 1) 
was used to calculate the years of life lost (YLL) due 
to COVID-19.15

(Eq. 1)    SEYLL=N Ce(ra) / (β+r)2 [e-(β+r) (L+a) [-(β+r) 
(L+a)-1]– e– (β+ r)a [–(β+r)a-1]

In this formula in equation1, N shows the number 
of deaths at gender and certain age. L shows the 

standard life expectancy for deaths at gender and the 
same age. r is equal to 0.03 that shows the discount 
rate. β is equal to 0.04, and it is the weight of age. C is 
equal to 0.165, and it is the correction factor of weight 
of age. a is the age at the time of death, and e is equal 
to 2.71828 and it is a constant value. 

We calculated the YLL with age intervals of 
5 years by sex groups; then, the age groups were 
merged as 0-9, 10-19, 20-29, 30-39, 40-49, 50-59, 
60-69, 70-79 and over 80 years old. Analysis of 
the number of YLL, due to premature death due to 
COVID-19, was performed using the YLL template 
of the WHO in 2015. The analyses were performed in 
Excel spreadsheet software, version 2007. Descriptive 
analyses were also performed using SPSS19 software.

Results

During the study period, 938 deaths occurred due to 
COVID-19 in southwestern Khuzestan province. 54.68% 
of deaths occurred in men and 45.31% in females, and 
the male to female ratio was 1.2 (Figure 2). The mean 
age at death of total individuals under study was 
63.82±17.3; in the males and females, it was 62.73±17.65 
and 65.14±16.84, respectively. The highest mortality rate 
in both sexes was seen in people over 80 years, and the 
lowest mortality rate in males and females was seen in 
the age group of 0-9 years and 10-19 years, respectively 
(Table 1).

The total number of YLL due to COVID-19 was 
7134 years in men (23.15 per 1000 persons), 6071years 
in females (18.98 per 1000 people), and 13205 years 
in both sexes (21.02 per 1000 persons). (Figure 3) The 
sex ratio of the number of YLL (male to female) was 
1.17. The highest number of YLL of individuals under 
study was seen in the age group of 69-60 years; also, 
in males and females, the highest percentage belonged 
to the age group of 50-59 and 69-60 years, respectively 
(Table 1).

Figure 1: Age and sex distribution of the population in the southwest of Khuzestan province.
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Discussion

The present study was conducted to investigate the 
number of years of life lost due to COVID-19 from 

February 20, 2020, to November 20, 2020 in the 
southwest of Khuzestan. The total number of deaths 
due to COVID-19 was 938 cases. The total number of 
YLL was 13205, which were equal to 21.02 per 1000 

Figure 2: Distribution of the number of deaths by groups of age and sex in the southwest of Khuzestan province.

Table 1: Mortality rate and years of life lost due to COVID-19 by groups of age and sex in the southwest of Khuzestan province from 
February 20, 2020 to November 20, 2020
Age group/sex Number of death Mortality rate (per 100,000) Number of YLL YLL* (per 1,000)
Male 0-9 4 5.67 120 1.70

10-19 6 11.39 172 3.26
20-29 11 22.99 296 6.18
30-39 31 52.93 776 13.25
40-49 55 150.08 1197 32.66
50-59 87 383.97 1557 68.71
60-69 118 956.39 1582 129.42
70-79 115 2452.02 1039 221.53
+80 86 3544.93 395 162.81
Total 513 166.47 7134 23.15
ASR 242.48

Female 0-9 4 5.71 121 1.72
10-19 0 0 0 0
20-29 8 15.41 219 4.21
30-39 24 38.84 608 9.83
40-49 33 87.74 754 20.04
50-59 64 279.62 1231 53.78
60-69 119 849.02 1801 128.49
70-79 82 1405.31 858 147.04
+80 91 3460.07 479 182.12
Total 425 132.89 6071 18.98
ASR 180.27

All 0-9 8 5.69 241 1.71
10-19 6 5.66 172 1.62
20-29 19 19.05 515 5.16
30-39 55 45.69 1384 11.49
40-49 88 118.50 1951 26.27
50-59 151 331.53 2788 61.21
60-69 237 903.23 3383 128.93
70-79 197 1871.73 1897 180.23
+80 177 3500.79 874 172.86
Total 938 149.37 13205 21.02
ASR 209.25

*Years of Life Lost
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population. It was higher in men than in females (7131 
years vs. 6071 years). The higher number of YLL in men 
corresponded to the higher mortality rate in them. These 
results were consistent with those of others studies.12, 

16, 17 In Ahvaz (Iran), YLL was seen more in men than 
women.18 In another study conducted in Germany, the 
results showed that the number of YLL is higher in men 
than women.19 In another study carried out in Portugal, 
it was shown that the number of years of life lost due to 
COVID-19 was 60% higher in men than women.20

The higher number of death and YLL in men 
may be due to various factors, including genetic, 
gender, and immunological differences, which needs 
further investigation in this regard. Also, it should 
be noted that men are more likely than females to be 
exposed to the Corona virus and to infection with 
COVID-19; because of their work, they go out more 
often than women; therefore, they have more contact 
with more people. However, it should be noted that 
in our study, the sex ratio of male to females was 
1.2, which indicates that there is not much difference 
between females and males. This can be due to the 
high infectivity of the disease, which causes men to 
transmit the disease to females at home if health and 
safety tips are not followed.

In the present study, the highest mortality rate in 
males and females was seen in the age group over 80 
years, and the highest number of YLL in individuals 
under study was in the age group of 60 to 69 years. In 
another study in Ahvaz, the highest number of YLL 
was reported in the age group of 60- 69 years and 
the lowest in the age group of 0- 9 years.18 In a study 
conducted in Korea, the highest number of deaths was 
seen in people over 80 years and then in people 70 to 
79 years old.12 The other studies have shown that the 
number of death increases with increasing age.21-23 
A study in Germany also showed that the number of 
years lost in people over 70 was 9.6 years.19

The result of a study that examined YLL in 26 
countries showed that two-thirds of the number of 
YLL were in people over 75 years.17 The results of 
all these studies show that mortality rate is higher 
in the elderly, which may be due to the fact that 
these people have a weaker immune system and are 
usually suffering from multiple underlying diseases; 
these factors predispose them to COVID-19 infection. 
Nevertheless, the number of YLL is shorter in the 
elderly than in the youth, but their death imposes a lot 
of social and personal harm on society and families. 

YLL in our study was 23.15 per 1000 males and 
18.98 per 1000 females, which was similar to the 
results of a study conducted in Korea.12 However, 
it should be noted that because the disease affects 
more elderly people than young people, the number 
of YLL is shorter. However, we must keep in mind 
that COVID-19 is a disease that changes rapidly, and 
sometime after the onset of the disease, we see more 
involvement of young people. If this trend continues, 
its case fatality rate among young people will also 
increase; consequently, the YLL also increases, which 
will have very destructive effects on the economy and 
productivity of the society. For calculating this index, 
not only the number of deaths is calculated, but also 
each case of death is given a weight as a function of 
age at the time of death, which reflects that the YLL 
is higher in the youth than in the elderly.

The effect of COVID-19 on the public health of 
the population depends on various factors such as 
the number of fatal cases, severity of the disease, and 
duration of the disease during the epidemic.19 The 
YLL index is essential for public health assessments.18 

COVID-19 has imposed a lot of pressure on human 
resources and the health sector because of its 
contagious and serious nature. However, the capacity 
of the healthcare system of each country is different in 
dealing with this pandemic.20 Thus, calculation of the 

Figure 3: Distribution of YLL (Years of Life Lost) by groups of age and sex in the southwest of Khuzestan province.
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burden of disease provides information to control the 
current pandemic and subsequent outbreaks.19

Limitations

One of the limitations of our study is that the results of 
this study are not conclusive because the epidemic is still 
going on. Therefore, it is necessary to wait until the end 
of the epidemic for better planning to determine the exact 
YLL caused by COVID-19. However, this is one of the 
first studies conducted in Iran on YLL due to premature 
death from COVID-19, and the results of this study could 
help the healthcare system decision-makers to identify 
better priorities and plan to reduce death from the disease 
in subsequent waves of the COVID-19 epidemic.

Conclusion

YLL is one of the most important health indicators, 
which is used to assess the health status of people and 
shows the burden imposed on society, which is caused 
by death from an illness. This indicator helps health 
policymakers to determine precise strategies, provide the 
facilities including equipping ICU units, and increase the 
number of healthcare providers. In particular, increased 
care in high-risk groups, including the elderly, to prevent 
deaths and social and personal injuries and also to reduce 
the YLL.

Availability of Data and Material

The data for the current study will not be shared public.
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