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ABSTRACT
Copyright © 2024 The Author(s); Background: Assessing the characteristics of patients with COVID-19 considerably helps
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purposes.

Methods: This is a descriptive-analytical study with a cross-sectional design. The data of all
patients with COVID-19 hospitalized in Shahadaye Ashayer Hospital in the mid-year of 2021
were examined (n=555). A researcher-made checklist was used to extract patient information,
including demographic data, history of smoking, clinical symptoms, history of underlying
diseases, and laboratory findings. Then, they were analyzed in SPSS software, version 19,
using descriptive statistics, as well as independent t-test and chi-square test. The significance
level was set at 0.05.
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Results: There were 481 recovered cases (86.7%) and 74 deceased cases (13.3%). The mean
age of deceased patients was significantly higher than that of the deceased ones (77.18+9.46
vs 58.49+13.25 years). There was also a significant difference between recovered and
deceased patients in terms of marital status (P=0.001), occupation (P=0.001), and history
of smoking (P=0.002). Shortness of breath (74.2%), dry cough (63.2%), nausea/vomiting
(56.6%), and anorexia (57.2%) were the most prevalent clinical symptoms in patients with
COVID-19. The most common underlying diseases were hypertension (15%) and diabetes
(9.5%). The difference between the deceased and recovered groups was significant in terms

Keywords: of WBC count, neutrophil percentage, creatinine, and potassium levels, where the deceased
COVID-19 . patients had higher values in these variables.

Epidemiology, Mortality, Conclusion: People who died from COVID-19 in Khorramabad City were old, married, and
Social determinants of :  unemployed with underlying diseases and higher WBC count, neutrophil percentage, and
health ¢ creatinine and potassium levels.
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Introduction

n December 2019, the new coronavirus

(COVID-19) was detected in Wuhan, Chi-

na and spread rapidly worldwide. It affect-

ed the health systems and created a global

health crisis. Iran’s Ministry of Health and

Medical Education officially announced
that two people in Qom City were infected with COV-
ID-19 on February 19, 2020. This number later increased
dramatically, and the disease spread to other parts of Iran.
Studies on the course of the disease show that control
and preventive measures significantly reduce the preva-
lence of COVID-19 and its mortality. Many studies have
been conducted to investigate the risk factors affecting
the death or recovery of patients with COVID-19 in Iran
and other countries to provide comprehensive informa-
tion in the field of treatment and control [1-12]. Mehri
et al., in a systematic meta-analysis study, reported a
significant association between death from COVID-19
and age, male gender, diabetes, hypertension, cardiovas-
cular disease, cerebrovascular disease, chronic kidney
disease, headache, and dyspnea. Moreover, they found
a significant association between increased white blood
cell (WBC), decreased lymphocytes, increased blood
urea nitrogen (BUN), increased creatinine (Cr), vitamin
D deficiency, and death from COVID-19 [1]. Arman et
al., in a study on patients with COVID-19 in Tehran,
Iran, reported that cough, respiratory distress, and fever
were the most common symptoms of COVID-19. In
their research, cancer, chronic lung diseases, and chronic
neurologic diseases were the strongest risk factors for
death in COVID-19 patients [8]. In Jalili et al.’s national
cohort study on 28981 hospitalized patients with COV-
ID-19 from 1034 hospitals in Iran, heart disease, asthma,
chronic obstructive pulmonary disease, chronic kidney
disease, cancer, and chronic liver disease had an associa-
tion with death in patients with COVID-19 [13]. In Zali
et al.’s study on 16016 hospitalized patients with CO-
VID-19 in Tehran City, Iran, the highest total death rate
was observed in patients aged >65 years (25.32%) with
diabetes and cardiovascular diseases (38.46%), and can-
cer (35.79%) [14]. Nouri-Vaskeh et al. investigated the
characteristics of 111 patients who died of COVID-19 in
Tabriz City, northwest of Iran. According to their studies,
dyspnea, cough, and fever were the most common symp-
toms. Among comorbidities, diabetes, hypertension, and
cardiovascular diseases were more common among the
deceased patients [15]. Sheikhi et al. assessed the demo-
graphic and clinical characteristics of 169 hospitalized
patients with COVID-19 in Iranshahr, southeast of Iran.
In their study, a history of hypertension was reported in
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24.3%, heart disease in 22.5%, and diabetes in 12.4%
of patients. Shortness of breath with 71.6% and cough
with 69.8% were the most common symptoms, while
chest pain with 7.7% was the least common. Of 169 pa-
tients, 146(86.4%) recovered, and 34(13.6%) died [16].
Talebi et al. compared the clinical and epidemiological
characteristics of deceased and recovered patients with
COVID-19 in Sabzevar, northeast of Iran. Of 178 pa-
tients, 85.4% recovered, and 14% died. Shortness of
breath (72.5%) was the most common symptom, fol-
lowed by cough (61.8%) and fever (48.9%). Moreover,
43.8% of all patients and 71.9% of deceased patients had
at least one underlying disease. Increased WBC count,
decreased lymphocyte, and increased neutrophils were
significantly higher in deceased cases [17]. Haghighi
et al. investigated the demographic, clinical, laboratory
characteristics, and imaging features of patients with
COVID-19 admitted to the intensive care unit (ICU) of
hospitals in Rasht City, Northern Iran. Diabetes mellitus,
hypertension, and chronic heart disease were the most
common underlying diseases. Shortness of breath, fever,
and cough were the most common symptoms. Ground-
glass opacity was the most common lung CT scan find-
ing, and an increase in the level of lactate dehydrogenase
(LDH), erythrocyte sedimentation rate (ESR), C-reac-
tive protein rate, neutrophil percentage, and lymphope-
nia were the most common laboratory findings in the pa-
tients. The mortality rate was 90.58% [18]. Ghelmani et
al. investigated the risk factors associated with mortality
in 932 patients with COVID-19 admitted to a hospital in
Yazd, central Iran. The mortality rate was 9.6% (n=82).
The identified risk factors were higher age, shortness of
breath, history of cancer, hospitalization in the ICU, in-
creased WBC count, and sodium deficiency [19].

Exploring the epidemiological features of COVID-19
and assessing underlying comorbidities among affected
patients could help public health officials, decision-
makers, and clinicians take the initiative in reducing
the burden of this infectious disease and consequently
controlling the pandemic. Although several studies have
been recently performed to report specific epidemiologi-
cal and clinical characteristics of COVID-19 patients in
Iran, we found no study on the characteristics of hos-
pitalized patients in Khorramabad, western Iran. In this
regard, this epidemiological study aims to investigate the
demographic, clinical, and laboratory characteristics of
patients with COVID-19 admitted to a hospital in Khor-
ramabad city to find the factors associated with death
from COVID-19.
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Table 1. Demographic information of patients with COVID-19 (recovered or deceased)

No. (%)
Characteristics p*
Recovered Deceased Total
Male 252(52.4) 43(58.1) 295(53.2)
Sex 0.383
Female 229(47.6) 31(41.9) 260(46.8)
Married 349(72.6) 70(94.6) 419(75.5)
Single 110(22.9) 1(1.4) 111(20)
Marital status 0.001
Divorced 18(3.7) 1(1.4) 19(3.4)
Widow/Widower 4(0.8) 2(2.7) 6(1.1)
Self-employed 222(46.2) 22(29.7) 244(44)
Occupation Employed 178(37) 21(28.4) 199(35.9) 0.001
Unemployed 81(16.8) 31(41.9) 112(20.2)
Lower than high school 177(36.7) 28(38.8) 205(36.9)
Educational level High school diploma 191(39.7) 32(43.2) 223(40.2) 0.281
Academic 113(23.6) 14(19) 127(22.9)
City 434(90.2) 66(89.2) 500(90.1)
Place of residence 0.834
Village 47(9.8) 8(10.8) 55(9.9)
Yes 179(37.2) 42(56.8) 221(39.8)
Smoking 0.002
No 302(62.8) 32(43.2) 334(60.2)
"Chi-Square test. PBR

Materials and Methods

This research is a descriptive-analytical study with a
cross-sectional design. The data of all patients with CO-
VID-19 hospitalized in an educational hospital (Sha-
hadaye Ashayer) affiliated with Lorestan University
of Medical Sciences in the mid-year of 2021 were ex-
amined (n=555). The inclusion criteria were a definite
diagnosis of COVID-19 (RT-PCR positive) and hospi-
talization in special units for coronavirus cases. The ex-
clusion included the definite diagnosis of other respira-
tory diseases, flu, and respiratory problems unrelated to
COVID-19 and incomplete medical files.

A researcher-made checklist was used to extract pa-
tients’ information, including demographic information
(age, sex, occupation, educational level, marital status,
place of residence), history of smoking, clinical symp-
toms, history of underlying diseases, and laboratory find-
ings. The data were collected from the patient’s medical
files by referring to the hospital’s medical data archive

system. Then, they were analyzed in SPSS software,
version 19, using descriptive statistics, independent t-
test, and chi-square test. The significance level was set
at 0.05.

Results

Among 555 patients, 295(53.1%) were male and
260(46.9%) were female. There were 481 recovered
cases (86.7%) and 74 deceased cases (13.3%). The mean
age of patients was 58.49+13.25 years, where recovered
cases had a mean age of 55.08+10.91 years (range: 17-
82 years), and the deceased cases had a mean age of
77.1849.46 years (range: 56-87 years). According to
the independent t-test results, the difference between the
two groups regarding age was statistically significant
(P<0.001). Most patients were married (n=419, 75.4%)
with high school diplomas (n=223, 40.2%) and were
living in urban areas (n=500, 90.2%) with no history of
smoking (n=334, 60.2%). The personal characteristics
of the patients in the deceased and recovered groups
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Table 2. Prevalence rates of clinical symptoms in two groups of patients with COVID-19

No. (%)
Variables P
Recovered Deceased Total
Positive 130(27) 72(97.3) 202(36.4)
Fever Negative 351(73) 2(2.7) 353(63.6) 0.001
Total 481(100) 74(100) 555(100)
Systemic symptoms
Positive 125(26) 71(95.9) 196(35.3)
Muscle pain Negative 356(74) 3(4.1) 359(64.7) 0.001
Total 481(100) 74(100) 555(100)
Positive 343(71.3) 69(93.2) 412(74.2)
Shortness of breath Negative 138(28.7) 5(6.8) 143(25.8) 0.001
Total 481(100) 74(100) 555(100)
Pulmonary symptoms
Positive 288(59.9) 63(85.1) 351(63.2)
Dry cough Negative 193(40.1) 11(14.9) 204(36.8) 0.001
Total 481(100) 74(100) 555(100)
Positive 255(53) 59(79.7) 314(56.6)
Nausea/vomiting Negative 226(47) 15(20.3) 241(43.4) 0.001
o Total 481(100) 74(100) 555(100)
Gastrointestinal symp-
toms .
Positive 259(53.8) 59(79.7) 318(57.2)
Anorexia Negative 222(46.2) 15(20.3) 227(42.8) 0.001
Total 481(100) 74(100) 555(100)
Positive 38(7.9) 15(20.3) 53(9.5)
Cardiac symptoms Chest pain Negative 443(92.1) 59(79.7) 502(90.5) 0.002
Total 481(100) 74(100) 555(100)
Positive 116(24.1) 66(89.2) 182(32.7)
Other symptoms Negative 365(75.9) 8(10.8) 373(67.3) 0.001
Total 481(100) 74(100) 555(100)

"Chi-square test.

are presented in Table 1. The results of the chi-square
test showed that the differences between the two groups
were statistically significant in terms of marital status
(P=0.001), occupation (P=0.001), and history of smok-
ing (P=0.002). No significant difference was found in
terms of sex and place of residence (P>0.05) (Table 1).
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Regarding the clinical findings (Figure 1), the preva-
lence rates of fever and muscle pain (systemic symp-
toms) were 36.3% (n=202) and 35.3% (n=196), respec-
tively. The prevalence of shortness of breath and dry
cough (pulmonary symptoms) was 74.2% (n=412) and
63.2% (n=351), respectively. The prevalence of nausea/
vomiting and anorexia (gastrointestinal symptoms) was
56.6% (n=314) and 57.2% (n=318), respectively. Chest

PBR
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Table 3. Laboratory findings in two groups of patients with COVID-19

MeanxSD
Variables P
Recovered Deceased

ESR (mm/h) 80.29+8.2 82.1149.1 0.862
WBC (x10°/L) 10.81+2.1 12.36+2.2 0.049
Neutrophil (%) 70.7416.5 72.91+7.03 0.009
Eosinophil (%) 1.05+0.01 1.05+0.5 0.859
Lymphocyte (%) 23.0449.07 18.89+9.7 0.303
Platelet (x10°/L) 243.28+79.16 251.19+68.67 0.367
AST (U/L) 37.36x12.2 38.91+15.18 0.328
ALT (U/L) 36.26+12.16 37.53+15.66 0.423
ALP (U/L) 178.72+121.36 194.59+104.58 0.287
BUN (mg/dL) 32.44+11.16 34.39+14.88 0.184
Cr (mg/dL) 1.08+0.25 1.2+0.53 0.001
Na (mEg/L) 135.82+3.5 136.7£3.6 0.056
K (mEg/L) 3.5£0.29 3.6£0.4 0.037

PBR

Abbreviations: ESR: Erythrocyte sedimentation rate; WBC: White blood cell; AST: Aspartate transaminase; ALT: Alkaline
transaminase; ALP: Alkaline phosphatase; BUN: Blood urea nitrogen; Cr: Creatinine; Na: Sodium; K: Potassium.

Independent t-test.

pain had a low prevalence rate of 9.5% (n=53). The re-
sults of the chi-square test showed that the differences
between the two groups were significant in terms of all
clinical symptoms (P<0.05) (Table 2).

Regarding the laboratory findings, the means of WBC
count, platelet count, and ESR in COVID-19 patients
were 11.2+1.6 (x10%L), 250.13+£98.18 (x10°/L), and
82.25+2.3 (mm/h), respectively. The mean percent-
ages of neutrophils, eosinophils, and lymphocytes (the
components of WBCs) were 71.3£2.06%, 1.03+0.5%,
and 25.03+£1.07%. The mean levels of Cr, potassium
(K), sodium (Na), and BUN were 2.01+0.01, 3.8+0.5,
137.7£1.08, and 32.7+4.08, respectively. Moreover,
the mean levels of liver enzymes aspartate transami-
nase (AST), alkaline transaminase (ALT), and alkaline
phosphatase (ALP) were 37.58+10.16, 36.43+9.24,
and 181.04+£93.99 (U/L), respectively. The laboratory
findings of the patients for the deceased and recovered
groups are presented in Table 3. According to the results
of the independent t-test, the difference between the re-
covered and deceased groups was statistically signifi-
cant only in terms of WBC count (P=0.049; 10.81+2.1

vs 12.36+2.2), neutrophil percentage (P=0.009;
70.74+6.5% vs 72.91£7.03%), Cr level (P=0.001;
1.08+0.25 vs 1.2+0.53 mg/dL), and K level (P=0.037,
3.5+0.29 vs 3.6+0.4 mEq/L).

Regarding the underlying diseases, it was found that
103 out of 555 patients with COVID-19 had underlying
diseases, 23(4.2%) had lung disease, 83(15%) hyperten-
sion, 53(9.5%) diabetes, 43(7.75%) cardiovascular dis-
eases, 18(3.25%) cancer, and 20(3.6%) reported other
diseases. Table 4 presents the frequency of underlying
diseases for each group of deceased and recovered cas-
es. As can be seen, the frequency of underlying diseases
was higher in the deceased cases than in the recovered
patients, and this difference was significant in all under-
lying diseases (P<0.05).

Discussion

This study aimed to investigate the epidemiological
and clinical characteristics of patients with COVID-19
admitted to a hospital in Khorramabad, Iran. The data of
555 patients were examined. The prevalence of mortal-
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Figure 1. Prevalence rates of clinical symptoms in patients with COVID-19

ity was reported 13.3% (n=74). This number is close to
the prevalence rates reported by Sheikhi et al. (13.6%)
in Iranshahr City and Talebi et al. (14%) in Sabzevar
City [16-17] but lower than the death rate reported by
Haghighi et al. (90.58%) on ICU patients in Rasht City
[18], and higher than the rate reported by Ghelmani et
al. (9.6%) in Yazd City [19]. In Grasselli et al.’s study in

a city in Italy of 3988 hospitalized patients with COV-
ID-19, the mortality rate was reported 915(53.4%) in the
hospital [12]. This number is higher than the prevalence
rate reported in our study. The difference in the mortality
rates may be due to the difference in the disease severity
in the studied patients and the quality of medical care
provided by the studied hospitals.

Table 4. Prevalence rates of underlying diseases in two groups of patients with COVID-19

No. (%)
Underlying Disease P
Recovered Deceased Total
Yes 15(3.2) 8(10.9) 23(4.2)
Lung disease 0.031
No 466(96.8) 66(89.1) 532(95.8)
Yes 55(11.43) 28(37.83) 83(15)
Hypertension 0.001
No 426(88.57) 46(62.17) 472(85)
Yes 38(7.9) 15(20.3) 53(9.5)
Diabetes 0.026
No 443(92.1) 59(79.7) 502(90.5)
Yes 34(7.1) 9(12.17) 43(7.75)
Cardiovascular diseases 0.049
No 447(92.9) 65(87.83) 512(92.25)
Yes 12(2.5) 6(8.11) 18(3.25)
Cancer 0.010
No 469(97.5) 68(91.89) 537(96.75)
Yes 15(3) 5(6.76) 20(3.6)
Others 0.045
No 466(97) 69(93.24) 515(96.4)
*Independent t-test. PBR
PRR
DI\
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In our study, the deceased patients had a mean age of
77.18+£9.46 years (range: 56-87 years) and were older
than the recovered cases with a mean age of 55.08+10.91
years. This difference was statistically significant. This
finding is consistent with the results of previous stud-
ies in Iran [14, 16-19] and other countries [12], which
reported that old age is a risk factor for death by CO-
VID-19 in hospitalized patients. Another finding was
that the death rate was significantly higher in hospital-
ized patients with a history of smoking tobacco (56.8%).
Smoking can reduce the function of the immune system
and is associated with a decrease in the number and pro-
portion of circulating natural killer cells [20]. In a re-
view study, Vardavas and Nikitara reported that smokers
showed 1.4 times more severe symptoms of COVID-19
and approximately 2.4 times more likely to be admitted
to ICU. They need more mechanical ventilation and die
compared to non-smokers [21].

In this study, shortness of breath, dry cough, nausea/
vomiting, and anorexia were the most prevalent clini-
cal symptoms in patients with COVID-19, while chest
pain had the lowest prevalence. All clinical symptoms
were significantly related to the death of COVID-19.
These results are consistent with the reports of Nouri-
Vaskeh et al., Sheikhi et al., Talebi et al., Haghighi et
al., and Gozidehkar et al. for hospitalized COVID-19
patients in other parts of Iran [15-18, 22]. In our study,
the most common underlying diseases in patients were
hypertension (15%) and diabetes (9.5%). Other underly-
ing diseases were cardiovascular diseases (7.75%), lung
disease (4.2%), and cancer (3.25%). The prevalence of
underlying diseases was higher in the deceased cases
than in the recovered patients, and this difference was
statistically significant. This finding is consistent with
the results of Najafi et al. [23]. They assessed the clini-
cal characteristics of 214 COVID-19 patients who died
in a hospital in Sari City, north of Iran. The most com-
mon underlying diseases in patients were hypertension
(47.2%), cardiovascular disease (45.8%), and diabetes
(40.7%). In Zali et al.’s study, the deceased cases in Teh-
ran had diabetes and cardiovascular diseases (38.46%)
and cancer (35.79%) [14]. As can be seen, the preva-
lence of underlying diseases is higher in these studies
conducted in the north of Iran compared to our research
conducted in the west of Iran. In Sheikhi et al.’s study in
the south of Iran, hypertension was reported in 24.3%,
heart disease in 22.5%, and diabetes in 12.4% of hospi-
talized patients [16]. Nouri-Vaskeh et al. also noted that
diabetes, hypertension, and cardiovascular diseases were
more common among the deceased COVID-19 patients
in northwest Iran [15]. Grasselli et al. also reported that
chronic obstructive pulmonary disease, hypercholester-

PBR
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olemia, and type 2 diabetes were risk factors associated
with mortality from COVID-19 in Italy [12].

Regarding the laboratory findings, the difference be-
tween the deceased and recovered groups in our study
was statistically significant in terms of WBC count
and neutrophil percentage, as well as Cr and K levels,
where the deceased patients had higher values in these
variables. We found no significant difference between
the deceased and recovered groups in ESR, eosinophil
percentage, lymphocyte percentage, AST, ALT, ALP,
or BUN. These results are consistent with Mehri et
al.’s findings regarding WBC count and Cr level but
are against their results regarding lymphocyte percent-
age and BUN. They reported a significant association
between increased WBC count, decreased lymphocyte,
and increased BUN with death from COVID-19 [1]. In
Haghighi et al.’s study in the north of Iran, the increase
in neutrophil and lymphopenia percentages and the ESR
are the most common laboratory findings in COVID-19
patients admitted to ICU [18]. In Talebi et al.’s study in
northeast Iran, increased WBC count decreased lym-
phocyte percentage, and increased neutrophil percent-
age were significantly higher in deceased COVID-19
patients [17]. Their results are in agreement with our
findings, except for lymphocyte percentage. Ghelmani
et al. also reported the relationship of increased WBC
count with death by COVID-19 in patients admitted to a
hospital in Yazd City, central Iran [19].

This study was the firét to investigate the clinical and
laboratory characteristics of COVID-19 patients in
Khorramabad, western Iran. Howeyver, it had some limi-
tations, such as the short duration of the study (6 months)
and the incompleteness of some medical records regard-
ing the demographic, clinical, and laboratory data. Due
to the higher rate of COVID-19 infection and death in
older people, those with underlying diseases, as well as
smokers, control and preventive measures are necessary
in these groups. Since cough and shortness of breath are
the most frequent symptoms among patients with CO-
VID-19, paying attention to these symptoms at the time
of admission to the hospital helps identify and predict
infected patients.

Conclusion

Shortness of breath, dry cough, nausea/vomiting, and
anorexia were the most prevalent clinical symptoms
in patients with COVID-19 admitted to an educational
hospital in Khorramabad City. The most common under-
lying diseases in these patients were hypertension and
diabetes. The death rate due to COVID-19 was higher
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among older, married, and unemployed patients and
those with higher WBC count, neutrophil percentage,
and creatinine and potassium levels.
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