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Abstract: 

Although an increasing number of studies have reported unhealthy nutrition and its 

relationship to COVID 19 worldwide, there is a dearth of studies on obesity and its 

relationship with COVID 19, especially in Iraq. The study aimed to determine the 

relationship between obesity factor for Iraqi adults of both sexes and of different ages 

and its relationship to infection with Covid 19, where random samples were selected, 

and the total number of people was (384) patients infected with Covid 19 virus who 

were diagnosed by a specialist doctor, and Microbiologically and molecularly, the 

cases were divided according to the severity of the injury into three categories, severe  

(37 )  moderate (160) and mild (187). Patients with any form of obesity were  also 

identified into three degrees (obesity 1 (50)). Obesity 2 (5) and obesity 3The study also 

revealed a direct link between the risk of Covid 19 and aging, and because this virus 

requires treatment, vitamin D3 is the most important drug for us. Furthermore, with 

the COVID 19 outbreak in Iraq, this study explored the differences between males 

(31%) and females (69%). 
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Introduction: 

The virus SARS-CoV-2, which is the reasons extremely contagious disease known as 

COVID-19, was originally discovered in Wuhan, Hubei Province, China, and swiftly 

spread to other nearby cities and nations (Zhu et al., 2020). CoVs their genome is RNA 

that cause moderate to severe respirational illnesses in both humans and domestic 

and companion animals' respiratory tracts (Su et al., 2016). 

The educational system is being threatened by the coronavirus (Daniel, 2020). The 

outbreak started in China (Wuhan) in December 2019 and expanded to all other 

nations (Jin et al., 2020). Up till March 25, 2020, Covid-19 had resulted in 414 179 

infections and 18440 fatalities (Verity et al., 2020). A group of viruses known as 

coroviruses can cause everything from a common cold to life-threatening pneumonias 

like SARS and Middle East Respiratory Syndrome (Zaki et al., 2012). (Drosten et al., 

2003). The chance of hospitalization and treatment for those with coronavirus disease 

2019 (covid-19), which is brought on by the severe acute respiratory syndrome (SARS-
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cov-2), appears to be correlated with pre-obesity or obesity (Lighter et al., 2020; 

Popkin et al., 2020). 

It has been found that obesity has a significant relation to many health problems, 

including cardiovascular disease, cancer, diabetes, and hypertension. There were 

almost 900,000 adult Covid-19 hospitalizations. Obesity was discovered in 30.2 

percent of hospitalizations in the United States between the early epidemic and 

November 18, 2020 (O’Hearn et al., 2021; CDC, 2021). 

 

Coronavirus (CoV): 

In 1965, Tyrrell became the first person to isolate the coronavirus (CoV) from male 

children's nasal washes. The number of coronavirus strains has drastically risen since 

1965, when the common cold and mild upper respiratory illness first appeared. HCoV-

NL63 and HCoV-229E, HCoV-OC43, HCoV-HKU1, SARS-CoV, and MERS-CoV are 

the six (HCoVs) that have been discovered thus far. The most typical pneumonia 

viruses are SARS-CoV and MERS-CoV. SARS-CoV2 infections in humans are related. 

A CoV was connected to the SARS (Tyrrell and Bynoe, 1965). 

Acute pneumonia was among the outbreak's symptoms when the illness was 

discovered in 2002; it later expanded to (29). The SARS-CoV epidemic in 2003 

resulted in significant morbidity and mortality by June 2003. The Middle East 

Respiratory Syndrome Coronavirus, which was discovered in June 2012 in Saudi 

Arabia, followed this (MERS-CoV). Peninsula has had several epidemics. SARS-CoV 

and MERS-CoV are endemic viruses that cause pneumonia in between 0.6% and 2.5% 

of cases (Anand et al., 2020). 

In 2019, Wuhan saw a sudden onset of an inexplicable pneumonia. The majority of 

the early cases, which are unique from SARS-CoV and MERS-CoV, were connected to 

the wholesale seafood industry. COVID-19 has a 14-day incubation period and 

produces fever and pneumonia (Page et al., 2021). 

 

2.1.1. General Characteristics of COVID_19: 

Coronaviruses are large, positive single strand RNA, enveloped, infecting humans and 

a wide range of animals (Dhuaif, 2021). Coronaviruses have four sub families, the first 

two alpha coronaviruses and beta coronaviruses originated from mammals, in 

particular from bats. The last two coronaviruses gamma and delta viruses originate 

from pigs and birds (Page et al., 2021). 

Spikes (S), Membrane (M), Covering protein (E), and Hemagglutinin-Esterases (HEs) 

are the four main structural proteins that the viral genome encodes and are crucial for 

the formation of intracellular particles (Rezabakhsh et al., 2020). The M-protein is 
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most prevalent on the viral surface and is thought to be the primary organizer for 

coronavirus assembly. The thesis-protein, which is incorporated into the surface of 

the virus, facilitates membrane fusion between the viral and host cell membranes as 

well as the knobs of the hosts cells that bind to virus. With (76–109) amino acids, the 

E-protein is a very small protein. On the surface, hemagglutinin-esterase dimer 

protein was discovered. HE lied about the virus's introduction have important in the 

natural host cell (Boopathi et al., 2020). 

 
Fig 1: General structure of 1): General structure of Corona virus Corona virus ((Li et 

al., 2020) 

 

Epidemiology of COVID 19: 

The first recording of the (COVID-19) in Wuhan, COVID-19 has spread rapidly across 

China. Despite the global effort to prevent its spread, it transmitted into many 

countries. (WHO) shows 84,503 patients in 57 countries have COVID-19, causing 

2,924 deaths by February, 2020 (Lai et al., 2020). 

The respiratory system is the route via which a virus is spread when a person is 

exposed to polluted air containing virus droplets and tiny particles. Close quarters 

increase the likelihood of infection (Wang et al., 2021). Transmission can also happen 

if infected fluids are sprayed in the eyes, mouth, or nose, and extremely rarely through 

contaminated surfaces (Wang et al., 2021). 

 

2.1.3. Mechanism of SARS CoV 2 Invasion and Replication: 

The life cycle of virus with host include 5 stages: 

1. Affection. 2. Infiltration Biosynthesis 3. 4. Development. 5. Release (Bosch et al., 

2003; Channappanavar et al., 2014). 
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Fig 2: Mechanism m of SARS CoV 2 Invasion and Replication (Seth et al., 2020). 

 

2.1.4. Pathogenesis: 

Numerous body systems and cells may be infected by SARS-CoV-2. The upper and 

lower respiratory systems are impacted by COVID-19 (Harrison et al., 2020). Because 

COVID-19 enters the body through the ACE2 receptor, which is most frequently found 

on type II alveolar cells, the lungs are affected (Verdecchia et al., 2020). A "spike" 

glycoprotein is used by the virus to attach to ACE2 and enter the host cell (Letko et al.; 

2020). 

 
Fig 3: Pathogenicity of Corona virus (Covid 19) (Harrison et al., 2020). 

 

2.1.5. Symptoms of COVID 19: 

      After 5 days, COVID-19 symptoms appear (Cassaniti et al., 2020). The median time 

between COVID-19 symptoms and death was 14 days. This depends on age and 

immune system health. It was shorter for patients > 70 than < 70 (Chan et al., 2020). 

Sputum, hemoptysis, headache, lymphopenia, and dyspnea are other symptoms. On 

chest CT scans, the majority of patients with fever, dry cough, and dyspnea revealed 

bilateral ground-glass opacities (Chen et al., 2020). Fever and dyspnea are two 

COVID-19 signs and symptoms (Huang et al., 2020). Upper respiratory symptoms as 
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rhinorrhea, sore throat, and sneezing were caused by COVID-19, which targeted the 

lower airway (Rothan and Byrareddy, 2020). Previous SARS studies have connected 

GI cells to SARS-CoV-1. Testing for bacteria in the stomach, especially in hospitalized 

patients, may explain why some illnesses return and how they spread (Gu et al., 2020). 

COVID-19 symptoms might range from little discomfort to serious illness. Many folks 

don't show any symptoms. The following symptoms, which may manifest two to 14 

days after exposure: Fever, Chest pain, and Cough; Additional signs and symptoms 

include a headache, pains, diarrhea, and vomiting, Loss of smell or taste, Tiredness, 

Sore throat, Runny nose (Sheikhi and Shirzadfar, 2020). 

 

2.1. 6. Severity of COVID 19: 

The 2019 coronavirus illness (COVID-19) presents with a wide range of symptoms. 

Asymptomatic people are those who show no symptoms, whereas unwell people have 

severe symptoms. The likelihood of developing COVID-19 symptoms and ultimately 

passing away might increase. Males and females have similar rates of infection, but 

males die on average 1.7 times more frequently than females (Rychter et al., 2020; 

CDC, 2021). Another important variable that has a substantial impact on COVID-19 

severity is: 

1. Older age: Coronaviruses can affect people of any age, but they most frequently 

affect people aged 85 and older. 

2. Lung issue Lung issues include cystic fibrosis, lung cancer, chronic obstructive 

pulmonary disease, and pulmonary fibrosis. 

3. Weakened immune system: Can be caused by a variety of medical conditions and 

treatments, such as HIV/AIDS, chemotherapy, and organ transplantation 

4. Chronic diseases: Such as Diabetes and hypertension are examples of such diseases. 

In addition to these factors, new research suggests obesity is one of important risk 

factors in patients with covied-19. 

 

Obesity: Is a medical state in which fat accumulates in the body and causes a negative 

effect on health (WHO, 2015). 

 

Body Mass Index (BMI): Is an amount derived from the height and mass (weight) 

of a person. The most common used by (WHO) that published in 2000. To convert 

pounds per inch squared multiplied by 703(kg/m) (Ib/sq in), BMI is used kilograms 

of mass per meter squared of height. The BMI can provide many categories according 

the range of value in adult include: Value founder weight, Value for normal weight, 

value for being overweight and Value for obesity. There has been an increase in the 
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overweight rate in most world countries in 2016 (2 billion) were overweight (Alberca 

et al., 2020). 

 
Fig  5: Prevalence of overweight and obesity based on 1990s and late2010s weight 

and height data (Popkin et al.,2020). 

 

2.1.7. Obesity and Respiratory viruses: 

     Obesity is related to Respiratory viruses such as influenza, parainfluenza, 

coronavirus and rhinovirus (Van Kerkhove et al., 2011; Moser et al., 2019). Obesity 

has been found to be increased in both lower respiratory tract infection and upper 

respiratory tract infection .In 2009 with influenza pandemic observed the mortality 

rate was higher especially in those with severe obesity (𝐵𝑀𝐼>40𝑘𝑔𝑚2⁄) (Rello et al., 

2009; Fuhrman et al., 2011; Cocoros et al., 2014). 

 

2.1.8. Relationship between obesity and Covid 19: 

      Obesity increases covid-19 symptoms, severity, and death (Gao et al., 2020). 

Obesity triples covid-19 risk (Petrakis et al., 2020). Any increase in BMI increased 

serious illness risk by 12%. Obesity increases the probability of hospitalisation and 

critical care (Lighter et al., 2020). Obesity was linked to a poorer illness outcome and 

mortality in 2009 2010 Influenza A (H1N1) infections (Tsatsanis et al., 2010). 
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Fig 6: Relationship between Covid 19 and the obesity (Gammone and D’Orazio). 

 

2.1.9. Gender and Older Age Differences in Patients with Covid19: 

According to research, men die from Covid-19 at a far higher rate than women over 

the world, up to 50% more often. Biological differences and higher smoking rates are 

two reasons that may render males more vulnerable to serious illness (Gerdeman, 

2020). Another reason for the increased risk, according to the current study, is that 

males don't take viruses as seriously as women do, and they don't wear masks or follow 

other healthy practices. This helps us understand not only who gets the disease, but 

also who spreads it more widely (Gerdeman, 2020). COVID-19 may infect youngsters. 

Middle-aged and elderly people are more susceptible. 85-year-olds have the greatest 

chance of getting serious symptoms (CDC, 2021). In the U.S., persons 65 and older 

account for 81% of illness deaths. Healthy elderly persons have increased risks (CDC, 

2021). 

 

2.1.10. Effect of Vitamin D on Obese Individual: 

Something to remember is that cholesterols (vit.D3), a kind of vitamin D produced by 

the skin when exposed to sunshine, is a common connection between obesity and 

covid-19 (Coulston et al., 2013). Obese adults have reduced vitamin D levels, according 

to numerous studies (Savastano et al., 2017; Feghaly et al., 2020; Palaniswamy et al., 

2020; de Oliveira et al., 2020). Obesity has been linked to a loss of immune 

competence, Helper T lymphocytes, cytotoxic lymphocytes, B lymphocytes, and 

natural killer cells all have decreased activity, as well as a decrease in antibody 

production (Frasca et al., 2017; Honce and Schultz-Cherry, 2019; O'Shea and Hogan, 

2019) , and reduce antibody (Grant et al., 2020).  
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This means that, when compared to people of normal weight, obese people are more 

susceptible to bacterial, viral, and fungal illnesses, as well as having a poorer response 

to immunizations (Milner and Beck, 2012; Huttunen and Syrjanen, 2013; Dobner and 

Kaser, 2018; Frasca and Blomberg, 2020), and poorer response to vaccinations 

(Honce and Schultz-Cherry, 2019; Frasca and Blomberg, 2020; Carter et al., 2020). 

Obesity's impact on influenza infection and immunization against influenza has been 

widely researched. B lymphocytes, natural killer cells, cytotoxic lymphocytes, helper 

T lymphocytes, and all have decreased activity, and they recovered from sickness at a 

slower rate than healthy people (Honce and Schultz-Cherry, 2019). When covid-19 

became pandemic in December 2019, a hospital treatment plan was devised that 

included ten medications, one of which being vitamin D (Alpert and Shaikh, 2007; 

Pereira-Santos et al., 2015).Methylprednisolone, Ascorbic, Thiamine, Heparin, 

Vitamin D, Atorvastatin, Melatonin, Zinc, famotidine and Therapeutic plasma 

(Sabetta et al.; 2010). 

 

Materials & Methods 

3. Materials 

3.1. Electronic statistics: 

Electronic statistics was made for the paper studying Covid-19 and obesity as a risk 

factor in patients, collected 384 papers of patients with covid-19 with different Ages 

and Gender in different spaces in Iraq in during October 2021. 

This statistics have many indicators include: 

1. Age 

2. Gender 

3. Weight 

4. Height 

5. Data of infection 

6. Severity of infection 

7. And any healthy complication 

 

3.2. Weight & Height (BMI): 

From weight & height we get body mass index according to this mathematical 

equation: METRIC UNITS (BMI =weight (Kg), ℎ𝑒𝑖𝑔ℎ𝑡 (m2)),  

IMPERIAL UNITS (BMI =weight [Ib]\ℎ𝑒𝑖𝑔ℎ𝑡 2[𝑖𝑛]2 x703 

      In this research calculation was used to classified patients to: 

 Underweight = 18.5 

 Normal weight =18.5_24.9 
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 Pre obesity =25-29.3 

Obesity from 30 to greater as 

 Obesity I = 30-35 

 Obesity II =35-40 

 Obesity III=>40 

 

3.3. Statics analytics: 

Microsoft Excel 2020 and the Statistical Package for Social Sciences (SPSS) software 

program (version 25.0) were used to statistically analyze all of the study's findings. 

The statistical difference between groups was determined using two analyses of 

variance and the Chi-square test. To investigate the correlation between various 

factors, the person correlation coefficient was performed. P values under 0.05 were 

taken to signify statistical significance. 

 

Results & Discussion: 

4.1. Distribution of severity groups of Covid 19 according to weight 

Covid-19 is a relatively new condition, and research on fat people is still rare. However, 

according to the research, Patients who are overweight or obese have a higher rate of 

being in a serious state and requiring hospital care (Alberca et al., 2020; Finer et al., 

2020; CDC, 2021). 

 

Table (4-1): Distribution of severity groups of patients with Covid 19 and according 

to weight 
Characteristic c Mild 

n = 187 

Moderate 

n = 160 

Severe 

n = 37 

P 

Weight 

Mean ±SD 67.72 ± 

17.09 

70.68 ± 15.04 79.24 ± 21.23 P= 0.001 

† S 

Range 12.00 - 

162.00 

40.00 – 

141.00 

50.00 – 

141.00 

n: cases number; SD: standard deviation; S: significant 

 

4.2. Distribution of severity groups of patients with Covid-19    according 

to obesity classification 

When looking to Table (4-2), we can see the distribution of severity group of patient, 

the patient with Normal BMI is the higher percentage in all groups then overweight 

and obesity 
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Table (4-2): Frequency distribution of severity groups of patients with Covid-19 and 

according to classification of obesity 
Characteristic Mild 

n = 187 
Moderate 
n = 160 

Severe 
n = 37 

P 

Classification of obesity 
Under weight , n(%) 8 (4.3% ) 6 (4.3 % ) 1 (2.7 % )  

 
 

P = 0.001 
 

¥ S 

Normal, n (%) 85 (45.5 % ) 68 (42.2 % ) 9 (24.3 % ) 
Pre-Obesity (%)  70 (37.4% ) 59 (36.6 % ) 13 (35.1 % ) 
Obesity I , n (%) 19 (10.2 % ) 24 (14.9 % ) 7 (18.9 % ) 
Obesity II, n (%) 2 (1.1% ) 1 (0.6 % ) 2 (5.4 % ) 
Obesity III, n (%) 3 (1.6 % ) 2 (1.2 % ) 5 (13.5 % ) 

n: cases number; ¥: Chi-square test; S: significant 

 

4.3. Distribution of patients with Covid-19 who need 

hospitalization according to classification of obesity 

Our results showed that 38 patients require hospital care, with a percentage of 

overweight and obese people of more than half (57.9%). The results is similar to the 

finding of (AHA) Covid-19  heart disease, which found that classes I to III obesity were 

associated with higher risks of in-hospital death, with severe obesity (BMI>40kg/m2) 

linked with an increased death risk under 50 years old patients (Hendren et al., 2021). 

 

Table (4-3): Frequency distribution of patients with Covid-19 who need to hospital 

and according to classification of obesity 
Characteristi Under weight Normal Pre- Obesity Obesity I Obesity 

II 

Obesity 

III 

P 

Classification of obesity 

Number 2 14 14 3 3 2 P = 0.001 

¥ S 
(%) (5.3% ) (36.8% ) (36.8% ) (7.9 % ) (7.9% ) (5.3% ) 

Age 

Mean ± SD  

35.00 ± 25.45 

 

34.35 ± 21.28 

 

29.14 ± 7.69 

 

33.33 ± 10.4 

 

32.33 ± 10.9 

 

62.00 ± 2.82 

P = 

0.197 † NS 

Range  

17.00 - 53.00 

 

18.00 –80.00 

 

20.00 -46.00 

25.00 –45.00 26.00–45.00 60.00 -64.00 

Weight 

Mean ± SD 47.00 ± 8.48 59.64 ± 7.04 70.7 ± 11.1 75.0 ± 18.02 83.3 ± 10.4 130.5 ± 14.8 P = 

0.001 † S 
Range 41.00 - 53.00 50.00 –70.00 50.0 -85.00 55.00 -90.00 75.00 -95.00 120.0-141.0 

Height 

Mean ± SD 167.7 ± 24.7 161.71 ± 8.08 160.0 ± 15.1 160.3± 2.5 162.6± 6.4 144.0 ± 48.0 P = 0.674 † 

NS Range 150.0 - 185.00 152.0 –183.0 130.0-180.0 158.0 - 168.0 158.0-170.0 110.0-178.0 

n: cases number; SD: standard deviation; S: significant 
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4. Distribution of severity groups of patients with Covid-19 according to 

demographic characteristics 

When looking at age in Table (4-4), we can see a link between being over 50 and being 

in a severe state. This finding is similar to a survey on 4103 patients with covid-19 

illness in New Work City, which found that age > 65 years and obesity were more 

common clinical characteristics leading to hospitalization than diabetes, 

hypertension, or cardiovascular disease (Petrilli et al., 2020). 

 

Table (4-4): Distribution of severity groups of patients with Covid-19 and according 

to demographic characteristics 
Characteristic Mild 

n = 187 

Moderate 

n = 160 

Severe 

n = 37 

P 

Age groups 

> 50, n (%) 178 (95.2% ) 147 (91.9 % ) 28 (75.7 % ) P = 0.001 ¥ S 

≥ 50, n (%) 9 (4.8 % ) 13 (8.1 % ) 9 (24.3 % ) 

Gender 

Male 53 (28.3% ) 53 (33.1 % ) 13 (35.1 % )  

P = 0.535 ¥ NS Female 134 (71.7 % ) 107 (66.9 % ) 24 (64.9 % ) 

M:F ratio 1:2.52 1:2.01 1:1.84 

n: number of cases; ¥: Chi-square test; S: significant at P > 0.05 

     

Infected females were 265(69) % and males were 119(31), on average. When focusing 

on each group separately, the proportion of female infection is twice in each group, 

which varies from previous studies outside of Iraq, such as a study in Latin America 

that indicated a larger male-to-female disease ratio (Undurraga et al., 2021). 

In another study of 140 patients, 50.7% were men (Chen et al., 2020). A research in 

Kirkuk, Diyala, and Sulaminiyah found that women had less knowledge about covid-

19 than men and are less equipped to fight them against the illness. Coronavirus 

affects women's income and livelihoods more than men's; 15-30% of interviewed 

women were economically active before the pandemic. Most couldn't stop the 

epidemic (Oxfam, 2020). 

 

4.5. Distribution of hospitalized patients with Covid-19 according to 

vitamin D3 level and weight 

The comparison of vitamin D3 levels between Covid-19 patients with different weight 

has been carried out and the results were demonstrated in table (4-5). 
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Table (4-5): Frequency distribution of hosibitilized patients with Covid-

19 according to vitamin D3 levels. 
Characteristic Under 

weight 

Normal Pre- 

Obesity 

Obesity I Obesity II Obesity III P 

Vitamin D3 

Mean ± SD  

66.30 ± 23.43 

73.2 ± 

33.23 

43.20 ± 15.1  

33.43± 12.3 

13.6± 6.4 11.7 ± 3.2  

P = 

0.001 † S Range 8.00 - 90.30 28.34 –95.34 20.38-85.40  

9.80 – 67.00 

8.00- 

39.50 

8.00 - 25.00 

 

n: number of cases; SD: standard deviation; †: independent samples t-test; S: 

significant at P > 0.05 

Normal weight Covid-19 patients had significantly greater vitamin D3 levels than 

underweight, pre-obese, obese I, obese II, and obese III patients (73.2 33.23 against 

66.30 23.43, 43.20 15.1, 33.43 12.3, 13.6 6.4, and 11.7 3.2). (P 0.001). Adiposity lowers 

vitamin D3 levels. The COVID-19 pandemic has highlighted obesity as a risk factor for 

an acute infectious sickness that has killed over 3 million people and left more with 

long-term COVID. Overweight or obese people do badly with some infections, but the 

new COVID-19-obesity data, together with an increasing understanding of obesity's 

role in many chronic diseases, gives an opportunity to enhance obesity prevention and 

treatment. Multimorbidity risk factor obesity (Sattar and Valabhji., 2021). A BMI of 

35 to 40 may increase a person's chance of dying from covid-19 by 40%, while a BMI 

above 40 may increase the risk by 90%. (2020) 

 

Conclusions 

This study concludes the relationship of obesity as a risk factor in covid- 19 patients in 
Iraq .We found that there is: 
1. A direct relationship between overweight or obesity with COVID-19. 
2. An increase in incidence and severity, in addition to the affecter of people with 

obesity and covid-19 by other factors such as age and gender and level of vitamin 
D3. 
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