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Introduction 
Coronaviruses comprise a large family of viruses that 

contain genetic material encased in a protein layer (Li et 

al. 2020, El-Maradny et al. 2020). Middle East 

respiratory syndrome (MERS) and severe acute 

respiratory syndrome (SARS) are both caused by 

members of the coronavirus family, and the recently 

identified coronavirus disease (COVID-19) has become 

a global pandemic (Guo et al. 2020, Sheir 2020). 

COVID-19 was first discovered in Wuhan, China, on 

December 31, 2019, and was declared a global pandemic 

by the World Health Organization (WHO) on March 11, 

 
 

2020. The disease spread worldwide by the end of April, 

accompanied by alarming reports of mortality (Bedford 

et al. 2020, Jernigan 2020). In Iraq, the first case of 

COVID-19 was recorded on February 24, 2020, in 

individuals who had traveled to Iran. By the end of 

March 2020, the Iraqi Ministry of Health and 

Environment reported 101 confirmed COVID-19 cases 

(Sarhan et al. 2020).    

Various studies have identified risk factors that 

contribute to severe disease and death among COVID-

19 patients (Muller et al. 2021), noting differences 

between age groups and sex. Interestingly, COVID-19 

tends to show greater severity and mortality in males 
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ABSTRACT 

Coronavirus (COVID-19) infection has spread widely around the world, 

affecting individuals of various age groups and both sexes, particularly those 

with chronic diseases. The severity of the illness is associated with sex, age 

group, and certain chronic conditions such as obesity, hypertension, diabetes, 

heart and arterial disease, and chronic kidney disease. This study aimed to 

identify risk factors, including sex, age group, smoking, and prevalent chronic 

diseases (specifically hypertension, diabetes, and obesity), and their 

association with increased severity of COVID-19. Data were collected from 

160 patients confirmed to be infected with COVID-19 during the period from 

July 1, 2024, to October 30, 2024. COVID-19 was more severe in patients 

aged 51 years and older, accounting for 56% of cases. Males were more 

severely affected than females, with 57% of male patients compared to 40% 

of female patients. The disease was more severe in individuals with 

comorbidities, specifically: hypertension (93%) and diabetes (90%), 

compared to those without chronic disease.  Additionally, obesity had a 

significant impact on COVID-19 severity, affecting 52% of patients 

compared to those with a normal weight. Among smokers, the severity of 

COVID-19 was reported at 89% compared to non-smokers.  
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compared to females (Scully et al. 2020). This 

discrepancy may be attributed to variation in the renin-

angiotensin-aldosterone system, SARS-CoV-2 viral cell 

entry mechanisms, sex hormones, genetic factors, and 

immune responses, as indicated by research (Haitao et 

al. 2020). Age is a significant risk factor associated with 

the severity of infection and mortality among COVID-

19 patients in hospitals  (Rodriguez-Nava et al. 2021). In 

China, early statistical data showed a mortality rate of 

14.8% among individuals over 80 years of age (Liu et al. 

2020). A meta-analysis further revealed that the 

mortality rate in this age group was six times higher 

compared to that of younger patients  (Bonanad et al. 

2020). Although the majority of individuals infected 

with SARS-CoV-2 experience mild to moderate 

symptoms, a minority progresses to severe COVID-19, 

resulting in acute respiratory distress syndrome, severe 

pneumonia, multi-organ failure, and ultimately death, 

often due to specific comorbidities that cause increased 

disease risk (Wu et al. 2020). These include 

comorbidities that elevate the risk of severe COVID-19, 

including hypertension (39%), diabetes (27%), and 

obesity (27%), particularly observed at high rates in 

Europe and North America (Chenchula et al. 2023). 

According to reports, several comorbidities are 

associated with increased severity and mortality from 

COVID-19, including hypertension, diabetes, and 

obesity (Escobedo-de la Peña et al. 2021). 

Materials and Methods 

Patient participants 

All data in this study were collected from patients 

who were confirmed to be infected with COVID-19 by 

doctors specializing in respiratory illnesses, based on 

symptoms, laboratory tests, and CT scans. Sputum 

samples or nasopharyngeal swabs were collected for 

further analysis. Patients’ information (sex, age group, 

duration in hospitals, and rate of CT) was obtained from 

the respiratory Care Unit (RCU) at Merjan Medical City 

in Babylon Province, Iraq. 

 

Study design     

The study design is a cross-sectional study 

including 200 samples from patients; 40 samples were 

excluded due to the lack of confirmation of COVID-19, 

and 160 patients were confirmed with infection. After 

distributing the data of patients based on sex, age, 

chronic disease, obesity, and smoking, all data were 

statistically analyzed. The sample size is calculated 

based on the prevalence reported by the Iraqi Ministry of 

Health (Fig.1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Study design. 

 

Statistical analysis  

Statistical analysis was conducted using SPSS 

version 26 to analyze all data. Categorical data were 

evaluated using Frequency and percentages. 

Additionally, Fisher's exact test was employed to assess 

differences between groups at a statistically significant 

level of P < 0.05. 
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Results  
The results showed that Covid-19 was more prevalent 

among individuals aged 51 years and older (31%), 

followed by those aged 41-50 years (24%), compared to 

other age groups. this increased prevalence may be due to 

a higher likelihood of chronic diseases in these age groups 

(Table 1).  In terms of sex, males were more likely to be 

infected with COVID-19 than females. The percentage of 

males exposed to infection reached 61%, while the 

percentage among females was 39% (Table 1). Individuals 

with chronic diseases were more susceptible to COVID-19 

infection.  The results indicated that patients suffering 

from hypertension or diabetes were at a higher risk. 

Specifically, patients with hypertension had an infection 

rate of 54%, followed closely by those with diabetes at 

51% (Table 1). Body weight was measured for all patients. 

The percentage of individuals with normal weight was 

49%, while the prevalence of obesity was 51%. 

Additionally, COVID-19 was found to be more prevalent 

among smokers, with an infection rate of 56% compared 

to 44% among non-smokers.  

 

Table 1 Distribution of COVID-19 among patient 

participants in the study 

 

Severity of disease 

Based on the findings in  Farghaly and Makboul 

(2021), which utilized CT scans to determine the severity 

of COVID-19, the severity levels are categorized as 

follows: severe (76-100 %), moderate (75-51 %), mild 

(50-26%), minimal (1-25%), and none (0%). The disease 

manifested more severely in individuals with 

comorbidities, as well as in those who are obese and 

smokers. The severity of COVID-19 was particularly 

pronounced in the age group of 51 years and above, with 

[n=28/50, 56%] experiencing severe symptoms. This 

was followed by the age group 41-50 age group, which 

presented [n=16/38, 42%]. The variation in severity 

among these age groups may be attributed to higher rates 

of hypertension and diabetes in these populations (Table 

2). Additionally, according to sex, COVID-19 was found 

to be more severe in males than females, with males 

showing a severity rate of [n=56/98, 57%] compared to 

females at [n=25/62,40%] (Table 2).  

 

Table 2. Severity of COVID-19 disease according to 

age group and sex 

 
Category Severe No. (%) Non-severe No. (%) 

Age group   

< 20 0 10 (100%) 

20-30 9 (30%) 21 (70%) 

31-40 12 (38%) 20 (63%) 

41-50 16 (42%) 22 (58%) 

≥ 51 28 (56%) 22 (44%) 

Sex   

Males 56 (57%) 42 (43%) 

Females 25 (40%) 37 (60%) 

 

COVID-19 disease was more severe among people 

with hypertension 93% compared to people without 

hypertension (43%), with a P-value (0.01). In diabetes, 

the affected rates of 90% compared to people who don’t 

have diabetes (38%), with a P-value (0.001). 

Obesity significantly influenced the severity of 

COVID-19 in overweight patients, with a rate of 52% 

compared to 32% in healthy individuals, with a P-value 

(0.01). Smoking also had a considerable impact, as the 

severity of COVID-19 was 89% among smoking 

patients, compared to 84% among non-smoking patients, 

with a P-value (0.11) as represented in table 3. 

 

Table 3. Severity of COVID-19 Disease According to 

Comorbidities  
Comorbidities Severe No. 

(%) 

Non-severe 

No. (%) 

P-

value 

Hypertension   0.025 

Yes 80 (93%) 6 (7%) 

No 32 (43%) 42 (57%) 

Diabetes   0.001 

Yes 74 (90%) 8 (10%) 

No 30 (38%) 48 (62%) 

Obesity   0.01 

Yes 42 (52%) 39 (48%) 

No 25 (32%) 54 (68%) 

Smoking   0.11 

Yes 80 (89%) 10 (11%) 

No 59 (84%) 11(16%) 

*Fisher’s exact test was performed 

Category No. % 

Age Group   

< 20 10 6% 

20-30 30 19% 

31-40 32 20% 

41-50 38 24% 

≥ 51 50 31% 

Sex   

Males 98 61% 

Females 62 39% 

Hypertension   

Yes 86 54% 

No 74 46% 

Diabetes   

Yes 82 51% 

No 78 49% 

Obesity   

Yes 81 51% 

Normal Weight 79 49% 

Smoking   

Yes 90 56% 

No 70 44% 
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Discussion    
In the current study, individuals with confirmed SARS-

CoV-2 infection showed a clear prevalence across 

different age groups, with the majority of cases occurring 

in people aged 51 and above. A substantial number of 

infections and deaths (79%) were observed in 

individuals aged 50 years and older (Alhilfi et al. 2020). 

In Italy, it has been noted that individuals aged 50 to 80 

were particularly susceptible to infection (Borghesi et al. 

2020). The higher susceptibility among elderly patients 

can be attributed to their increased risk of acute 

respiratory syndrome, severe infections, and mortality 

due to comorbidities and decreased immunity (Moraga 

et al. 2020). 

The findings of this study also indicated a higher 

incidence of infections in males compared to females 

(Table 2). This aligns with previous research (Al-

Kufaishi & Al-Mamouri 2022) , which reported a male-

to-female ratio of 26:19 among confirmed COVID-19 

cases. In South Korea, 60% of positive COVID-19 tests 

were among women, suggesting that females may have 

a higher likelihood of contracting the infection, even 

though their mortality rate is lower (Dudley & Lee 

2020). Conversely, research from China has shown that 

hospital care and fatality rates were higher among males 

than females with SARS-CoV-2 infections (Chen et al. 

2020, Guan et al. 2020 , Wu & McGoogan 2020). In the 

United States, although COVID-19 testing rates were 

similar between sexes, the death rate among men was 

higher (Nguyen et al. 2021). 

Males generally exhibited more severe symptoms 

than females, which may be due to biological differences 

in sex hormones, the genetic system, the renin-

angiotensin-aldosterone system, and the immune system 

(Imzil et al. 2024). A meta-analysis indicated that the 

increased risk of severe COVID-19 disease progression 

was more pronounced in men and older adults (over 50 

years old), with clinical symptoms and comorbidities 

significantly impacting the severity and prognosis of 

SARS-CoV-2 infections (Barek et al. 2020).    

Hypertension, diabetes, obesity, and smoking are 

comorbidities linked to a higher risk of COVID-19 

disease and its severity. The current study found that 

individuals with hypertension were more severely 

affected by COVID-19, followed by those with diabetes, 

whose impact was less pronounced when compared to 

patients infected solely with COVID-19. Additionally, 

obesity and smoking contributed to the severity of the 

disease. These results are supported by multiple studies 

indicating that comorbidities such as hypertension, 

diabetes, and obesity lead to increased severity of 

COVID-19 in individuals infected with SARS-CoV-2. A 

meta-analysis reported that, among 85,812 SARS-CoV-

2 patients, 36% experienced severe disease. 

Comorbidities such as hypertension, diabetes, and 

obesity significantly heightened the severity of COVID-

19, with odds ratios ranging from 1.33 to 3.06, 

illustrating a clear association between these conditions 

and COVID-19 severity (Djorwé et al. 2024)   

Hypertension increases the severity of SARS-CoV-

2 infections due to left ventricular hypertrophy, 

endothelial dysfunction, and fibrosis, rendering both the 

endothelium and heart more vulnerable to COVID-19, 

along with hypoxic injury in cardiac muscle cells and 

cytokine storms (Podzolkov et al. 2023). Diabetes also 

poses a risk factor for severe SARS-CoV-2 infections, as 

it is associated with decreased lymphocyte counts and 

elevated glucose and C-reactive protein levels. These 

changes may expedite disease progression and worsen 

outcomes in individuals with SARS-CoV-2 infections 

(Sun et al. 2024). Obesity played a significant role in 

increasing the risk of SARS-CoV-2 infections, with 

severity rates reaching 52% among obese individuals 

compared to 32% among those with normal weight in 

this study.  The impact of obesity on infection severity is 

notable among both older and younger populations, 

although its effects are often more pronounced in the 

elderly due to associated comorbidities, such as type 2 

diabetes, which is more common in individuals aged 65 

and above (Puig-Domingo et al. 2020).  

This aligns with a meta-analysis that indicated a 

greater risk of COVID-19 among obese individuals, 

leading to higher rates of hospitalization, mechanical 

ventilation, ICU admission, and mortality. The analysis 

emphasized the need for increased awareness regarding 

obesity in the context of COVID-19 (Cai et al. 2021). 

Another meta-analysis also identified obesity as an 

independent risk factor for the severity of SARS-CoV-2 

infections, recommending weight reduction in obese 

individuals and those infected with SARS-CoV-2 in the 

early stages of the disease (Aghili et al. 2021). This 

finding is consistent with several studies showing a 

strong association between obesity and SARS-CoV-2 

infection severity (Deng et al. 2020, Kalligeros et al. 

2020). Obesity acts as a risk factor for COVID-19 

severity and should be considered in the management of 

SARS-CoV-2 infections (Nakeshbandi et al. 2020). This 

study corroborates findings from (Singh et al. 2022), 

indicating that obesity is associated with an increased 

risk of severe disease and death among COVID-19 

patients. A study conducted in Baghdad confirmed that 

Coronavirus infections were more severe among obese 

patients, as excess adipose tissue increases the synthesis 

of lectins, which induce the production of inflammatory 

cytokines (Qasim et al. 2024). 
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Obesity alters various stages of adaptive and innate 

immune responses, resulting in low-grade inflammatory 

states. This mechanism contributes to metabolic 

dysregulation, which is frequently associated with 

obesity-related illnesses  (Ouchi et al. 2011). In the 

current study, smoking significantly impacted the 

severity of SARS-CoV-2 infections, with rates of 

severity at 89% among smokers compared to 84% 

among non-smokers. Numerous studies have shown a 

strong correlation between smoking, increased severity 

of COVID-19, hospitalization, and death, particularly 

among individuals with hypertension and diabetes (Ali 

et al. 2023, Mohsin et al. 2021). In Baghdad, a higher 

rate of admission to intensive care units (ICU) for 

COVID-19 patients was observed among smokers 

(19.2%), including 28% of current smokers and 24% of 

ex-smokers, compared to only 8% of non-smokers, with 

statistically significant differences (Hussein & Tarrad 

2024). 

A study conducted in Basra indicated that there is a 

link between smoking and changes in vital signs in 

COVID-19 patients. Significant findings showed that all 

biomarkers exhibited substantial specificity and 

sensitivity for COVID-19 individuals who smoke 

(Abdulkadhim et al. 2023). A study involving 165 of 516 

hospitalized COVID-19 patients revealed that smokers 

experienced more severe clinical cases (p = 0.005), 

suggesting a connection between smoking and an 

elevated risk of SARS-CoV-2 infection, although 

differences in mortality rates were not statistically 

significant (Güllü et al. 2022).  

Both COVID-19 and tobacco use adversely affect 

the lungs, leading to inflammation that surpasses the 

body's ability to control. Cigarette smokers are at a 

higher risk of contracting COVID-19 and developing 

more severe symptoms (Ketfi et al. 2025).Smoking has 

a profound impact on the immune system, respiratory 

system, soft tissues, and skin, both systemically and 

locally. These effects can heighten susceptibility to 

infections and exacerbate inflammation associated with 

SARS-CoV-2 (Arcavi & Benowitz 2004). 

The risk of viral infections increases due to various 

smoking-related mechanisms. These mechanisms 

involve significant structural alterations in the 

respiratory system, mucus hypersecretion, epithelial 

barrier dysfunction, and fibrosis, alongside changes in 

airway biology, such as epithelial activation and immune 

response modification (Duffney et al. 2018, Qin et al. 

2019, Duffney et al. 2020). 

 

Conclusion  
The study indicated the major risk factors that played a 

significant role in increasing the severity of COVID-19 

includes age group especially aged 51 years and older at 

(56%), sex where the males were more severely affected 

than females (57%), and certain comorbidities, including 

hypertension (93%), diabetes (90%), and obesity (52%), 

as well as smoking (89%). Therefore, we recommend 

monitoring the elderly and those with chronic diseases, 

trying to reduce obesity, and abstaining from smoking. 
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