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Introduction
The challenging and global spread of the coronavirus 
has made health researchers take measures to control 
the pandemic. One of these measures was to conduct 
extensive studies on its prevalence and relationship with 
some influencing parameters. In some studies, there is 
evidence of the influence of social and demographic factors 
(1), ecological factors (2,3), and underlying diseases (4) 
on contracting COVID-19 disease and the subsequent 
mortality. Monfared et al reported a high COVID-19 
mortality rate in kidney transplant recipients (5). Emami 
et al investigated the epidemiological characteristics of 
hospitalized deceased patients and the mortality rate 
after the first peak of the disease in Fars province. The 

results showed that male gender, old age, and underlying 
diseases, especially diabetes, are common characteristics 
of COVID-19 patients hospitalized (6-8). Ahmadi et 
al investigated the climatological parameters affecting 
the COVID-19 prevalence in Iran. They found a direct 
relationship between population size and the prevalence 
of infection. Cities with low wind speed, humidity, and 
sunlight reported a higher rate of COVID-19 infection, 
which supports the survival of the virus. Several provinces 
including Gilan, Tehran, Alborz, Mazandaran, and Qom 
were more susceptible to the infection due to population 
size, intra-provincial movement, and high humidity 
compared to southern provinces (3). Considering the 
impact of social and ecological factors and the incidence 

Environmental Health 
Engineering and 
Management Journal

HE

MJ

 © 2024 The Author(s). Published by Kerman University of Medical Sciences. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited.

10.34172/EHEM.2024.03doi

Original Article
Open Access
Publish Free

http://ehemj.com

*Correspondence to:
Maryam Faraji, 
Emails: m.faraji@kmu.ac.ir, 
m_faraji28@yahoo.com

Article History:
Received: 4 April 2023
Accepted: 6 August 2023
ePublished: 22 December 2023

Abstract
Background: This study aimed to investigate the relationship between demographic, social, and 
ecological factors, as well as underlying diseases (diabetes, kidney, liver, and hypertension) with the 
COVID-19 mortality rate in the city of Kerman. 
Methods: The present cross-sectional study was carried out on 200 COVID-19 survivors and 200 
hospitalized deceased patients after infection to COVID-19 from March 2019 to March 2020. Logistic 
regression and Poisson regression were used to assess the relationship between demographic, social 
factors, underlying diseases, ecological parameters, and mortality rate. 
Results: The COVID-19 mortality rate in the affected population (n = 6966 people) was 19.5%. The 
affected people were over 60 years old, male, Iranian, and married in more than half of the cases. A 
significant difference was observed between the two groups in terms of age (P < 0.001). However, there 
was no significant difference between hospitalized deceased patients and survivors in terms of social 
variables. Diabetes (OR = 1.79; 1.1 to 3.17), hypertension (OR = 1.6; 1.02 to 2.52), and liver disease 
(OR = 5.13; 1.05 to 24.99) had a significant effect on the mortality rate due to COVID-19 infection. The 
risk of COVID-19 death has significantly reached 0.96; in other words, decreased by 4% (P = 0.03), for a 
one-degree increase in the average rainfall during the studied period. 
Conclusion: Finally, the prevalence of underlying diseases in the hospitalized deceased patients was more 
than that in the survivors. The results of the present study are expected to have preventive interventions 
and identify risk factors for mortality in patients hospitalized with COVID-19 and similar diseases. 
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of underlying diseases on the spread of COVID-19 
disease, subsequent mortality rate, and the importance 
of determining the role of these factors in implementing 
common preventive and therapeutic measures, the present 
study aimed to investigate the relationship between 
demographic, social, ecological factors, and underlying 
diseases with the COVID-19 recovery and mortality rates 
in the entire hospitalized patient population of Kerman.

Materials and Methods
Study area
The present cross-sectional study was conducted in 
Kerman city (30° 28’ N 57° 08´ E) (Figure 1) from March 
2019 to March 2020. The city of Kerman, the capital of 
Kerman province, is located in the southeast of Iran and 
an altitude of 1755 meters above sea level. This city is 
bordered by Zarand from the north, Mahan and Joopar 
from the south, Sirch from the east, and Bardsir from the 
west. According to the latest national census in 2016, the 
population of this city was 738 724 people in 240 km2. 
Kerman has a semi-desert climate with relatively hot 
summers and cold winters. The average temperature in 
the cold and hot seasons is -8 °C and 37 °C, respectively. 
The average annual precipitation and relative humidity 
are 142 mm and 36%, respectively (9).

Data collection
The study population included COVID-19 patients 
hospitalized in Kerman city and diagnosed using 
the polymerase chain reaction (PCR) method from 
March 2019 to March 2020. The sample size was 200 
hospitalized COVID-19 patients who died during the 

above-mentioned period and 200 COVID-19 survivors 
who were selected for 12 months from March 2018 to 
March 2019. Therefore, 17 people were considered for 
hospitalized people and 17 people were considered for 
people who died due to this disease in the study period. 
These people were selected through regular random 
sampling from the list taken from the health center, for 
example, 114 people were hospitalized in March 2018, of 
which one person was selected for every 6 people from the 
list of names taken from the health center. This method of 
calculation was observed in all 12 months.

The studied variables included demographic variables 
(gender, age, marital status, race, occupation, level 
of education, and smoking status), social (insurance 
status, type of residence building (apartment or house), 
approximate size of house, number of bedrooms, number 
of people living in the house, and number of COVID-19 
patients hospitalized in the family), and underlying 
diseases (diabetes, hypertension, kidney, and chronic liver 
diseases), which were collected through the health center 
of Kerman Province and telephone interview. Checklists 
used to collect data are presented in Supplementary file 1.

The inclusion criteria were the cases of hospitalization 
infected by the COVID-19 in Kerman. There was no 
age limit. The exclusion criteria were outpatients and 
people who did not cooperate in providing the required 
information.

Ecological variables (temperature, humidity, and 
wind speed) were obtained from the meteorological 
organization of Kerman Province.

Then, the monthly average of the data was calculated. 
The number of people who died during a month was 

Figure 1. The study area
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received from the health center system. The relationship 
between each of the ecological factors with the mortality 
rate in each month was measured using descriptive and 
analytical statistics. The status of the person infected 
with COVID-19 in terms of deceased or recovered was 
considered as a response variable. Recovery and mortality 
rates were calculated as response variables using Eq. (1):

( ) ( )       % 100            1
   19

Mortality or recovery ratesMortality or recovery rate
Hospitalized people withCOVID

= ×
−  (1)

Data analysis
Data were analyzed using SPSS version 25. Poisson 
regression and incidence risk ratio (IRR) with 95% 
confidence interval (CI) were used to investigate the 
relationship between ecological variables and mortality 
rate. Univariate and multivariable logistic regression and 
odds ratios (ORs) with 95% CI were used to investigate the 
relationship between demographic and social parameters 
and underlying diseases and mortality rates. The statistical 
significance level was considered at P < 0.05.

Results
The mortality rate 
The COVID-19 mortality rate in the affected population 
(n = 6966) during the studied period was 19.5%. 

Demographic factors
The relationship between demographic factors and the 
COVID-19 death via univariate and multivariate logistic 
regression analysis is shown in Table 1. There was a 
significant positive association between age > 60 years 
and COVID-19 death in both univariate (OR = 6.32; 2.27-
17.58) and multivariate (OR = 6.76; 2.37-19.27) logistic 
regression analysis (P < 0.0001). Other demographic 
variables had no significant effect on the COVID-19 death.

Social factors
The relationship between social factors and the COVID-19 
death via univariate and multivariate logistic regression 
analysis is shown in Table 2. There was no significant 
association between these factors and COVID-19 death 
in both univariate and multivariate logistic regression 
analysis (P > 0.05). 

Underlying diseases
In the study period, 64.5%, 34.5%, 64%, and 5.5% of the 
studied patients suffered diabetes, hypertension, kidney 
and liver diseases, respectively (Figure 2). The relationship 
between social factors and the COVID-19 death via 
univariate and multivariate logistic regression analysis 
is shown in Table 3. There was a significant positive 

Table 1. The relationship between demographic factors and the COVID-19 death via univariate and multivariate logistic regression analysis

Variable
Univariate logistic regression Multivariable logistic regression

OR 95% CI P value OR 95% CI P value

Age (y)

 ≤ 31 Ref - - - - -

31-60 2.33 0.83-6.56 0.1 2.46 0.85-7.11 0.09

 > 60 6.32 2.27-17.58  < 0.0001 6.76 2.37-19.27  < 0.0001

Gender
Female Ref - - - - -

Male 1.3 0.87-1.94 0.18 - - -

Race
Afghan Ref - - - - -

Iranian 0.36 0.09-1.39 0.14 - - -

Marital status

Single Ref - - - - -

Deceased spouse 1.18 0.52-2.72 0.68 - - -

Divorced 1.18 0.32-4.41 0.79 - - -

Married 1.21 0.6-2.45 0.59 - - -

Occupation

Unemployed Ref - - - - -

Self-employed 1.17 0.67-2.04 0.56 - - -

Employee 0.98 0.52-1.86 0.96 - - -

Housewife 1.05 0.64-1.74 0.82 - - -

Level of education

Illiterate Ref - - - - -

High school 1.08 0.63-1.89 0.76 - - -

Diploma 1.24 0.73-2.11 0.41 - - -

Associate degree 1.13 0.58-2.18 0.71 - - -

Bachelor’s degree 0.88 0.39-2 0.77 - - -

Master’s degree 1.08 0.26-4.56 0.9 - - -

Smoking status
Yes 1.45 0.97-2.16 0.06 - - -

No Ref - - - - -



Naderipour et al

Environmental Health Engineering and Management Journal 2024, 11(1), 15-2418

association between all underlying diseases included 
diabetes (OR = 1.8; 1.06-3.05; P < 0.02), hypertension 
(OR = 1.77; 1.16-2.70; P < 0.008), kidney disease 
(OR = 1.86; 1.1-3.14; P < 0.02), liver disease (OR = 4.66; 
1.1-21.86; P < 0.04), and COVID-19 death in univariate 
logistic regression analysis. In terms of multivariate 
logistic regression analysis, there was a significant positive 
association between diabetes (OR = 1.8; 1.1-3.17; P < 0.04), 
hypertension (OR = 1.60; 1.02-2.52; P < 0.04), liver disease 
(OR = 5.13; 1.05-24.99; P < 0.03), and COVID-19 death.

Ecological factors
The relationship between the average of three ecological 

variables and the COVID-19 death via Poisson logistic 
regression analysis is shown in Table 4. There was 
a significant positive association between rainfall 
(OR = 0.96; 0.94-0.99; P = 0.03) and COVID-19 death. The 
trend of average values of temperature (°C), rainfall (mm), 
and wind speed (m/s) from March 2019 to March 2020 is 
reported in Figure 3. The number of patients hospitalized 
and deaths from March 2019 to March 2020 is illustrated 
in Figure 4.

Discussion
In the study period, the number of people infected 
with coronavirus and deaths was 1 786 265 and 61 649, 
respectively in Iran. The number of infected people 
and deaths were found to be 111 502 394 and 2 611 402 
worldwide, respectively.

According to a study by Shamsalinia et al on the 
demographic and clinical characteristics of COVID-19 
patients hospitalized admitted to hospitals in the west 
of Mazandaran, the COVID-19 mortality rate was 
reported to be 15% (10). Another study by Emami et al 
on the characteristics of deceased patients hospitalized 
with COVID-19 after the first peak of the disease in Fars 
province, showed that out of 3702 confirmed COVID-19 
cases, 87 patients died and, therefore, the mortality 
rate was estimated to be 2.35% (6). The other study by 
Gozidehkar et al investigating the prevalence and risk 
factors for COVID-19 infection and mortality in patients 
referring to Shohadaye Ghaen Hospital in 2020, showed 
that out of 546 patients, 65 patients died, and the mortality 

Table 2. The relationship between social factors and the COVID-19 death via univariate and multivariate logistic regression analysis

Variable
Univariate logistic regression Multivariable logistic regression

OR 95% CI P value OR 95% CI P value

Insurance status
Yes 0.82 0.44-1.52 0.53 - - -

No Ref - - - - -

Number of bedrooms

1 2.81 0.49-15.85 0.24 - - -

2 0.81 0.42-1.57 0.54 - - -

3 1.35 0.73-2.49 0.32 - - -

4 Ref - - - - -

Type of residence building
House 1.47 0.95-2.28 0.07 - - -

Apartment Ref - - - - -

The number of family 
members

 ≤ 2 0.91 0.49-1.67 0.77 - - -

3-4 0.08 0.47-1.38 0.43 - - -

 ≥ 5 Ref - - - - -

House size (m2)

80-120 0.55 0.24-1.24 0.15 - - -

121-200 0.7 0.46-1.07 0.1 - - -

 > 200 Ref - - - - -

The number of COVID-19 
patients hospitalized

1 0.81 0.11-5.85 0.83 - - -

2 1.18 0.16-8.62 0.87 - - -

3 1.18 0.22-14.75 0.57 - - -

 > 4 Ref - -

Figure 2. The number and percentage of COVID-19 patients hospitalized 
with underlying diseases
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rate was 11.9% (11).
The researchers attributed more mortality rates in the 

older age group to the weakened immune system and the 
higher frequency of underlying diseases and the more 
severe complications in this age group. The elderly group 
is the most vulnerable group and is admitted to ICUs 
more frequently due to their ignorance of and inability 
to fully comply with personal hygiene and self-care 
principles, loneliness and lack of support from the family, 
delayed referral to medical centers, improper nutrition, 
forgetfulness and unwillingness to take medicine. Also, 
the severity of the COVID-19 complications is much 
higher among the elderly people (12,13). According to the 
report of the American Center for Disease Control and 
Prevention (CDC), out of every 10 COVID-19 deaths, 
eight occurred in patients hospitalized aged over 65 years 
of age (14). In this regard, in a study by Gozidehkar et 
al, on the prevalence and risk factors of COVID-19 
infection and mortality among patients hospitalized 
admitted to Shohadaye Ghaen Hospital in 2020, it was 
reported that out of 1124 people with an average age of 
6.51 ± 5.24 years, 546 (48.6%) had positive RT-PCR result 
for COVID-19 and 65 people (11.9%) died. Body pain, 
cough, diarrhea, and shortness of breath symptoms were 
related to positive test results, and place of residence, 
diabetes, heart and lung diseases, age, and occupation 
were risk factors for developing COVID-19 infection, 
and ICU admission and age were regarded as risk factors 
for COVID-19 death (11). In a study by Dadgari et al, on 
some risk factors for COVID-19 in the middle-aged and 
elderly of Shahrood city, it was revealed this virus has a 
greater risk in the elderly and the risk of death increases 
in them with increasing age, especially since the elderly 
are biologically and socially at higher risk compared to 

other age groups (15). The results of a study showed that 
COVID-19 was the third cause of death in people over 
45 years old and the second cause of death in people 
over 80 years (16). Evidence suggests that the elderly and 
disabled people are the main victims of this disease (17). 
The risk of COVID-19 death in men was more than that 
in women, which is consistent with the results reported 
by Chinese scientists in the largest study on the outbreak 
(18). Studies showed higher hospital admissions in 
American men (19). In a study by Golchin and Tavalaee 
on the cause of the difference in the severity of COVID-19 
disease and subsequent death among women and men, it 
was reported that the prevalence of COVID-19 disease 
is almost equal between men and women; while the 
disease severity and the subsequent mortality rate are 
significantly higher in men than women. A set of genetic, 
immunological issues, differences in hormone secretion 
and lifestyle can be considered as factors for the difference 
in disease severity and mortality rate in both genders. 
Stronger innate and specific immune system in women, 
escape from X inactivation in immune-related genes, 
and the immunoenhancing effect of estrogen in women 
can be among the important factors contributing to the 
low mortality rate in COVID-19 women compared to 
men (7,20). In another study by Janjani et al on the risk 
factors affecting the death of COVID-19 patients, with 
an emphasis on intervenable factors, it was revealed that 
factors such as gender and lack of early hospitalization 
or a long wait time for hospital admission, occupation of 
hospital beds and ICU as well as the lack of equipment 
in hospitals were associated with increased mortality rate 
in these studies (21). Gozidehkar et al also stated that 
in addition to age, other demographic variables such as 
place of residence and occupation also played a role in 
contracting COVID-19 (11).

The results of the study by Golchin M, Tavalaee 
showed that smoking could be effective in the severity 
and mortality of COVID-19 disease (19). In a study 
by Nasrollahzadeh Sabet et al, on the mortality rate in 
COVID-19 patients hospitalized who had an underlying 
disease, it was reported a history of smoking in about 40% 
of cases (22). In a population-based cross-sectional study 

Table 3. The relationship between underlying diseases and the COVID-19 death via univariate and multivariate logistic regression analysis

Variable
Univariate logistic regression Multivariable logistic regression

OR 95% CI P value OR 95% CI P value

Diabetes
Yes 1.8 1.06-3.05 0.02 1.79 1.1-3.17 0.04

No Ref - - - - -

Hypertension
Yes 1.77 1.16-2.7 0.008 1.6 1.02-2.52 0.04

No Ref - - - -

Kidney disease
Yes 1.86 1.1-3.14 0.02 - - -

No Ref - - - - -

Liver disease
Yes 4.66 1.1-21.86 0.04 5.13 1.05-24.99 0.03

No Ref - - - - -

Table 4. The relationship between the average of three ecological variables 
and the COVID-19 death via Poisson logistic regression analysis

Variable IRR 95% CI P value

Temperature (°C) 1.18 0.82-1.68 0.35

Wind speed (m/s) 1.04 0.92-1.18 0.49

Rainfall (mm) 0.96 0.94-0.99 0.03

IRR, incidence risk ratio.
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of seroepidemiology of COVID-19 in Yazd province, 
Mirjalili et al showed that the place of residence (urban/
rural) plays a role in clinical manifestations and the 
mortality rate of COVID-19 patients hospitalized in the 
first pick of the disease in spring of 2020. This finding 
can be justified by referring to the access to healthcare 
facilities (23).

The coronavirus poses major health challenges, 
especially to people with cardiovascular disorders, 
diabetes, and hypertension as the underlying diseases. 
According to the studies, most of the COVID-19 patients 
suffer from the mentioned underlying diseases. The 
mortality rate in people with underlying diseases is 
reported to be higher than in others (24-26). Annually, 
many people die from these underlying diseases and they 
are considered important health problems. The emergence 
of COVID-19 and the subsequent anxiety had adverse 
effects on a person’s health. Recent studies have reported 
that psychological factors, especially anxiety, affect heart 

rate and blood pressure, and also probably negatively 
affect the immune system (27). Hypertension, which is 
associated with other risk factors such as cardiovascular 
diseases and diabetes, can increase the COVID-19 risk 
(28). Moreover, diabetes can be considered a risk factor 
for the severity and progression of COVID-19. Previous 
studies have also shown that diabetes and cardiovascular 
diseases increase the incidence rate of SARS and MERS, 
which like COVID-19, are a type of acute respiratory 
syndrome, so that they increase SARS deaths by 11% 
and 8%, respectively. Moreover, MERS patients had 
underlying diseases such as diabetes and hypertension 
in more than 50% of cases and cardiovascular diseases 
in more than 30% of cases (29). Diabetes can increase 
the risk of immune system disorders. Many studies have 
shown that diabetes interferes with the immune system 
and leads to an increase in infections by disrupting the 
chemotaxis of neutrophils and the antibacterial activity of 
monocytes and phagocytosis. Similar studies also showed 
that 16% and 24% of patients with severe COVID-19 
in China had diabetes (30,31) and hypertension (32), 
respectively. Although respiratory and immune systems 
are the main targets of COVID-19 disease, acute kidney 
damage and proteinuria have also been observed. For this 
reason, taking preventive measures against the occurrence 
and progression of acute kidney failure in COVID-19 
patients has become a very important issue. COVID-19 
management is even more challenging in patients with 
kidney disease because the pneumonia mortality rate in 
patients with chronic kidney disease is reported to be 14-
16 times higher than in the general population (33). Some 

Figure 3. The trend of average values of temperature, rainfall, and wind 
speed from March 2019 to March 2020

Figure 4. The number of patients hospitalized and deaths from March 
2019 to March 2020
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studies also attributed the higher COVID-19 severity 
to immunodeficiency in patients with diabetes and 
concurrent diseases with diabetes such as cardiovascular, 
kidney and lung damage, and obesity (34). A cohort study 
in the United States showed that type-2 diabetes was 
associated with the risk of contracting COVID-19 (35). The 
results of a cohort study in England showed that diabetes 
and high body mass index (BMI) are associated with a 
higher chance of hospitalization due to COVID-19 (36). 
In addition to paying attention to diabetes, as a risk factor, 
in contracting COVID-19, the role of diabetes should also 
be considered important in contracting COVID-19 (37). 
Nevertheless, the risk of COVID-19 should be considered 
important in patients with diabetes. In this regard, the 
results from the articles published by the Chinese Center 
for Disease Control and Prevention showed people with 
cardiovascular and diabetes diseases, chronic respiratory 
diseases, hypertension, and cancer were respectively 
the most susceptible population to this virus (38). In a 
study titled ‘’clinical manifestations and mortality rate in 
COVID-19 patients with underlying disease’’, which was 
conducted on 1408 COVID-19 inpatients in Golestan, 
Hajar, Kanevadeh, and Bessat Hospitals of Tehran, Iran, 
Nasrollahzadeh Sabet et al (2020) showed that COVID-19 
patients had a history of hypertension, diabetes and 
cardiovascular diseases in 1.24%, 7.21%, and 1.20% of 
cases, respectively (22). In a study titled ‘’Mortality risk 
factors for COVID-19 patients”, Mirjalili et al (2021) also 
showed that cardiovascular disease, diabetes, chronic 
neurological disease, chronic lung disease, and malignancy 
increase the OR of death. Patients with a history of chronic 
lung diseases had an 83% higher risk of death compared 
to healthy people. Patients with diabetes had a 75% higher 
risk of death compared to healthy patients. Patients with 
a history of cardiovascular disease had a 99% higher risk 
of death compared to healthy people (23). In a study on 
the relationship between comorbid underlying diseases 
and the rate of COVID-19 ICU admission among elderly 
people admitted to Baharloo Hospital, Akhavizadegan et 
al reported that about 77% of the participants survived 
and 23% died. The OR of death in participants with two 
or more underlying diseases and ICU admission was 1.69 
and 2.26 times higher than the elderly who did not have 
underlying diseases, respectively, which was statistically 
significant (39).

Weather conditions can potentially affect infectious 
diseases such as influenza, asthma, pneumonia, etc. Each 
of the weather elements, besides their positive effects, 
may also have negative effects on human health (40,41). 
Therefore, humans are affected by the surrounding 
temperature under any situation, so that climatic factors 
with favorable and sometimes unfavorable effects lead 
to changes in the human body such as hypothermia, flu, 
heart disease, stroke, asthma, etc. Medical studies show 
that various diseases become prevalent or disappear with 

the increase or decrease in the environmental temperature 
or with changing seasons. In some cases, changes in 
the natural environment directly create hazards. If the 
body temperature falls below 26 °C or above 40 °C, 
irreversible destruction and death will often occur, and 
cause biohazards or disease in some cases. Besides, many 
geographers believe that the number of deaths increases 
with deviation from optimal temperatures (18-25 °C). 
Also, the stressful effect of temperature on mortality has 
been proven by many researchers, that is, stress and heart 
diseases and subsequent deaths increase at temperatures 
beyond the human comfort zone (42).

Temperature and relative humidity (RH) can kill 
viruses in aerosols through evaporation. Studies also 
show that the COVID-19 virus has a longer lifespan at 
low temperatures. Some controlled studies on human 
nasal mucus and viral aerosols show that the COVID-19 
virus degrades faster at higher relative humidity (RH). 
The common finding that virus survival is greater under 
relatively dry conditions is consistent with evidence 
from influenza, where transmission is optimal at low 
absolute humidity. UV radiation also appears to reduce 
the persistence of the virus. For example, the laboratory 
results show that the exposure to the coronavirus in 
conditions where the amount of ultraviolet radiation 
received is the same as that in autumn and winter, 90% 
disappears after 19 minutes, while the same amount is 
created in a shorter time, within 8 minutes in the summer 
season. While UV radiation appears to be the driver of 
virus persistence in sun-exposed areas, most transmission 
of COVID-19 occurs indoors, where the role of sunlight 
in regulating transmission may be limited (43).

In this regard, in a study on the climatological 
parameters affecting the spread of COVID-19 in Iran, 
Ahmadi et al showed a direct relationship between 
population sizes and intra-provincial movement with 
the spread of COVID-19 infection. Areas with low wind 
speed, humidity, and sunlight are exposed to high rates 
of infection that support virus survival (3). Jahangiri et 
al investigated the sensitivity and specificity of ambient 
temperature and population size on the rate of spread of 
COVID-19 in different provinces of Iran and concluded 
that several factors can affect the rate of transmission and 
survival of the coronavirus. Atmospheric temperature 
and population density can be considered significant 
transmissibility factors for coronavirus transmission (44). 
Bolaño-Ortiz et al investigated the spread of COVID-19, 
meteorological conditions, and air quality in the city 
of Buenos Aires, Argentina. They found a significant 
relationship between meteorological variables and air 
quality with COVID-19 cases, and the highest correlation 
was reported between temperature with infection cases 
(45).

According to the trend of average values of ecological 
factors from March 2019 to March 2020 in Figure 3, 
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the highest and the lowest temperature was reported in 
August (average = 29.69 °C) and January (average = 2.93 
°C), respectively. The highest rainfall was reported in 
April with an average of 2.29 mm and the rainfall was zero 
in August, September, October, January, and February. 
The highest and the lowest wind speed was reported in 
April (average = 12.55 m/s) and January (average = 5.77 
m/s), respectively. 

Based on the number of patients hospitalized and deaths 
from March 2019 to March 2020 in Figure 4, the highest 
and the lowest number of COVID-19 cases were reported 
in November (n = 1551) and May (n = 83), respectively. 
The highest (n = 65) and the lowest (n = 2) COVID-19 
deaths were reported in November and May. The increase 
in the COVID-19 deaths in November compared to other 
months can be attributed to the decrease in temperature 
and relative humidity at the beginning of the autumn 
season. In addition, the opening of some schools in 
October and religious ceremonies were also effective in 
increasing the number of deaths. On the other hand, the 
decrease in COVID-19 deaths in May can be attributed to 
the decrease in social activities in April due to the Nowruz 
holidays.

There was a lack of cooperation of some patients in 
giving information in the telephone interview, and in 
this context, continuous follow-up was done to receive 
information. 

The present study not only investigated the relationship 
between ecological factors and mortality rate due to 
infection with COVID-19 for the first time in 2019 in 
Kerman but also examined the effects of other factors 
such as socio-demographic parameters and underlying 
diseases on the mortality rate due to infection with 
COVID-19.

The present study is a cross-sectional study that only 
determines the relationship but does not determine the 
causality. The results of the present study are expected 
to have an impact on the preventive interventions, and 
the identification of mortality risk factors in patients with 
COVID-19 can provide more effective interventions in 
the early stages of treatment and improve the medical 
approaches provided by the medical staff.

Conclusion
The present study investigated the relationship between 
demographic, social, and ecological factors and underlying 
diseases with COVID-19 deaths from March 2019 to 
March 2020 in Kerman, Iran. The COVID-19 mortality 
rate in 6966 affected people during the studied period 
was found to be 19.5%. A significant positive association 
was obtained between age > 60 years and COVID-19 
death. The highest percentage of affected people were 
housewives and illiterate, and more than half of the 
affected population did not have health insurance. The 
mortality rate in smokers (55.5%) was higher than that in 

non-smokers. Diabetes, hypertension, and liver disease 
had a significant effect on the COVID-19 death. There 
was a significant positive association between rainfall 
and COVID-19 death. It is expected that the results 
of the present study will have an effect on preventive 
interventions, and the identification of mortality risk 
factors in COVID-19 patients hospitalized can provide 
more interventions that are effective in the treatment of 
early-stage patients and improve the medical approaches 
provided by the medical staff. 
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