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ABSTRACT 

Background: Nutrition plays a vital role in promoting health and preventing disease and 

the relationship between nutritional status and COVID-19 severity has yet to be well 

established. Malnutrition and obesity have been shown to worsen clinical outcomes and 

increase morbidity, mortality, and complication rates.COVID-19 is a disease 

characterized by an inflammatory syndrome, leading to reduced food intake and 

increased muscle catabolism, therefore patients with COVID-19 are at high risk of 

malnutrition, which makes prevention of malnutrition and nutritional management key 

aspects of care.  

Objectives: To evaluate the dietary habit and nutritional status on the severity of Covid-

19 treatment.  

Material and Methods: This cross-sectional randomized study was carried out in Covid-

19 unit of Holy Family Red Crescent Medical College. A total of 384 diagnosed Covid-

19 patients were enrolled in this study, categorized into severe/critical (n=139) and mild/ 

moderate (n=245) for management. Their dietary habit and nutritional status, 

biochemical, clinical findings and all the socio-demographic profiles were assessed. 

Statistical analyses of the results were obtained by using window based computer 

software devised with Statistical Packages for Social Sciences (SPSS-22). 

Results: In this study it was found that 86.7% of the patients aged less than or equal to 60 

years with an average ,82.8% patients were male and 33.1% of the patients education was 

degree level. About 39.6% patients income was 35000 BDT and above and 31.8% 

patients income was 31.8%. Most of the patients lived in the city area (75%), were   

married (81.50%) and the majority (55.99%) worked between 8-12 hours weekly. The 

mean BMI was 29.17±3.99kg/m2 in severe/critical and 25.35±3.13kg/m2 in 

mild/moderate COVID-19 group, which was significantly higher in severe group. 

Uncontrolled diabetes mellitus, uncontrolled HTN and uncontrolled bronchial asthma 

were significantly (p<0.05) higher in patients with critical symptoms. 

All patients had taken rice in both groups .Vegetables, green leafy vegetables, spices, 

condiments and herbs, fish/shellfish eggs, milk and milk product taken were significantly 

(p<0.05) lower in COVID-19 severe group. More than three fourth (78.4%) patients had 

taken beverages (sugary foods) in severe/critical and 167(68.2%) in mild/moderate 
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COVID-19 group, which was statistically significant between two groups. Miscellaneous 

(salty foods) taken was significantly (p<0.05) higher in COVID-19 severe/critical group.      

Conclusion: Our findings suggest that a healthy diet is associated with lower risk of 

developing COVID-19 and if occurred, showed less severe symptoms. It can be inferred 

that public health interventions to improve nutrition and address social determinants of 

health may be important for reducing the burden of the COVID-19 pandemic.  

Keywords: Nutrition, COVID-19 severity, malnutrition, obesity, nutritional management  
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CHAPTER I 

INTRODUCTION 

 

1.1 BACKGROUND 

According to the 2016 Global Burden of Disease Study, diet is the second most 

significant risk factor in determining mortality and disability-adjusted life-years 

throughout the globe(GBD 2016 Risk Factors Collaborators, 2017). Therefore, there will 

be serious short-term and long-term consequences to any disturbance in nutritional 

intake. On the other hand, therapeutic benefits from better dietary habits may be shown in 

populations with and without clinical symptoms. 

Particularly in the context of viral infections, immunological and physiological state are 

shaped by a complex and multilayered interplay between habitual and temporal dietary 

intake, collective dietary consumption pattern, and health condition (Rodriguez-Morales 

et al., 2020). Links may also be present in corona virus infections (COVID-19). An 

impaired immune response to respiratory virus infections may occur under conditions of 

either severe calorie restriction or excessive overfeeding (de Araujo Morais et al. 2021). 

In addition, new studies show that certain dietary categories may reduce the severity of 

SARS-CoV-2 infection (Bae and Kim, 2020). In addition, the COVID-19 epidemic has 

caused major changes in people's eating patterns and the quality and accessibility of food 

in their communities (Rodriguez-Leyva and Pierce, 2021). The population's 

immunological response to COVID-19 infection may be affected by these variations, 

which vary from area to region and even from person to person (Lamarche et al. 2021). 
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Promoting health and warding off illness are two of nutrition's primary functions. A clear 

causal link between malnutrition and severe COVID-19 has not yet been demonstrated. 

Immune function is compromised and pro inflammatory cytokines including interleukin 6 

(IL-6) and tumor necrosis factor-alpha are abnormally secreted in malnourished patients 

(Youssef et al. 2022). Researchers also found that poor nutrition and obesity are 

associated with a higher risk of death, morbidity, and complications in the clinic. 

Patients with COVID-19 are at significant risk of malnutrition since the condition is 

associated with an inflammatory state that decreases appetite and increases muscle 

catabolism (Haraj et al. 2021). Atypical symptoms may manifest in the elderly and the 

immune compromised. Dyspnea, fever, gastrointestinal issues, and exhaustion are all 

symptoms that may be caused by COVID-19, but they can also be caused by pregnancy 

itself or complications during pregnancy (Chen et al. 2020). Patients who have been 

cured of the virus often have substantial impairments, including those affecting their 

respiratory, cardiovascular, neurological, neurocognitive, and musculoskeletal systems, 

despite having lost weight and been weaker during weeks spent in critical care. The long-

term treatment these deficits need has a negative impact on their diet, increasing the 

likelihood that they may become malnourished (Sohrabi et al. 2020; Haraj et al. 2021; 

Zhu et al. 2020). 

Patients who have recovered from COVID-19 have lost weight and often suffer with 

respiratory, cardiovascular, and neurological deficits, even after receiving intensive care. 

Their nutritional health is negatively impacted by the need for lengthy therapy due to 

these deficits, and they are at a high risk of being malnourished as a result (Zhu et al. 
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2020; Harajet al. 2021). The elderly, patients with co-morbidities, and those with 

weakened immunity are at a higher risk for deterioration and mortality from COVID-

19(Chen et al., 2020). In addition, a healthy immune response is heavily dependent on the 

person's dietary state. There is mounting evidence that links hunger to negative health 

effects including lowered immunity (Richardson et al. 2020). 

For the sake of patient treatment, the six COVID-19 syndromes are categorized as 

follows in the National Guidelines for the Clinical Management of Corona virus Disease 

2019 (Covid-19), 2020: 

Very mild: a minor case of influenza (ILI), Lung infection, somewhat severe (CRB 65 

score 0), Including but not limited to: severe pneumonia, sepsis, ARDS and septic shock 

are among the most serious emergencies. All patients of respiratory distress, as per the 

recommendations, must be hospitalized for additional testing and assessment. 

Uncomplicated viral infections of the upper respiratory tract can cause non-specific 

symptoms in patients, such as fever, lethargy, cough (with or without sputum 

production), sore throat, nasal congestion, anorexia, malaise, headache, and a lack of 

appetite. On occasion, patients may also report feeling sick and throwing up. 

As with any acute episode of metabolic attack, the identification and early therapy of 

nutritional deficiencies in patients with COVID-19 must be included into the overall 

therapeutic plan (Sohrabi et al. 2020). A number of methods have been presented for 

measuring nutritional health. 
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Patients hospitalized with COVID-19 undergo the same nutritional therapy techniques as 

those hospitalized for other acute diseases (Van Zanten et al. 2019; Barazzoni et al. 

2020). When treating COVID-19, a high-calorie, high-protein diet is used to avoid 

worsening in individuals who were not undernourished to begin with. A high-calorie, 

high-protein diet with oral nutritional supplements between meals will be suggested in 

the event of moderate under nutrition. Early enteral feeding with a nasogastric tube 

should be advised for patients with severe under nutrition (consumed portions of less than 

50 percent of total calories) (Thibault et al. 2020). 

Therefore, as with any acute condition of metabolic aggressiveness, the nutritional 

diagnosis and early nutritional treatment of COVID-19 patients must be included into the 

entire therapeutic plan. In order to mitigate some of the serious effects of COVID-19 

infection—like the pro-inflammatory cytokine storm—nutrition should be prioritized, 

according to studies looking into preventative and control approaches (Butler and 

Barrientos, 2020; Cena and Chieppa, 2020). 

Haraj et al. (2021) found that 14.6% of patients displayed under nutrition despite 

individualized dietary plans, vitamin D, and trace element supplementation. Patients with 

lymphopenia and a prolonged intensive care unit stay (>5 days) need special 

consideration. 

However, experimental evidence on the nutritional condition of COVID-19 infected 

individuals has been obtained via a number of investigations. Forty-two percent of 

COVID-19 patients admitted to hospitals were malnourished (Bedock et al. 2020). 

Similar results were also obtained in another study (39 percent of COVID-19 infected 
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individuals displayed malnutrition) (Allard et al. 2020). Sixty-seven percent of COVID-

19 infected patients admitted to the intensive care unit (ICU) showed signs of 

malnutrition (Bedock et al. 2020). About a quarter of COVID-19 patients were 

moderately malnourished, and about a fifth were severely mal nourished. There was no 

correlation between nutritional status and either the severity of COVID-19's clinical 

symptoms or the frequency with which they occurred, as reported by Bedock et al. 

(2020)(Allard et al. 2020).Patients with COVID-19 infection who were not in the 

intensive care unit and who did not get enough amounts of energy and protein from their 

meals had a greater death risk than those who received acceptable quantities (Formisano 

et al. 2021; Damayanthi and Prabani, 2021). 

The clinical outcomes of one hundred healthy and one hundred COVID-19-infected 

pregnant women were compared depending on their trace element status in a ground-

breaking study (Anuk et al. 2021).Serum copper and magnesium levels were higher, but 

zinc levels were lower in infected pregnant women throughout the first and third 

trimesters. Infected women had a significant reduction in the zinc:copper ratio of their 

serum. In patients with COVID-19, this ratio was linked with disease severity. According 

to Quilliot et al., (2021), malnutrition is a strong predictor of a bad outcome and should 

be addressed as soon as possible. 

According to Chen et al. (2020), patients' nutritional state affects immune function, and it 

is predicted that a high nutritional status would decrease the incidence and improve the 

prognosis of COVID-19. This retrospective study aimed to determine whether or not the 

total nutrition risk screening (NRS) score was connected with inflammation, protein 
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reserve, baseline immunological condition, hospital length of stay, or overall prognosis in 

patients with COVID-19. 

Although vitamin D deficiency has been linked to different respiratory tract infections 

(Bae and Kim, 2020; Griffin et al., 2021; Lanham-New et al., 2020), the nature of this 

link remains unknown. It is yet unclear if this connection also holds for swine influenza 

virus COVID-19, even if it is a direct one. 

Low vitamin D levels were often seen in critically sick, obese, elderly patients with 

COVID-19, as discovered by Goncalves and colleagues (Goncalves et al. 2020). They 

reasoned that low vitamin D levels in this group may make them more vulnerable to 

corona virus infection. Patients with COVID-19 who were hospitalized to a tertiary 

hospital in Italy were also discovered to have vitamin D deficits (Cereda et al. 2021). An 

increased risk of mortality among African Americans may be attributable to vitamin D 

deficiency, as shown by Kohlmeier's state-by-state Mendelian randomization research, 

which found a greater incidence of COVID-19 deaths in the northern states (Kohlmeier, 

2020). Given the potentially enormous number of confounding factors, the conclusion 

that "vitamin D adequacy denies the virus an easy footing and so limits development of 

the epidemic" is, at best, questionable. 

The opposite has also been documented. Results from the COVID-19 study found no 

association between vitamin D insufficiency, moderate deficiency, or severe deficiency 

with clinical symptoms or outcomes (Cereda et al. 2021). Instead, after accounting for 

any confounding variables, a strong positive connection was established between 

growing vitamin D levels and decreased in-hospital mortality (Cereda et al. 2021). 
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Further investigation into the link between vitamin D levels and these outcomes is 

necessary to determine whether or not vitamin D helps prevent or treat COVID-19 

infections. 

A national quarantine in response to a pandemic may cause some people to modify their 

eating habits, as seen by their gaining or losing weight, according to research by Sidor 

and Rzymski (2020). Knowing that COVID-19 and other illnesses are more severe in 

people with greater body mass indexes, it is important to devise a plan to mitigate the 

negative consequences of a restricted diet while in lockdown. Also concerning is a trend 

toward further weight loss in already-underweight people. Also, it's crucial to underline 

the need of actively creating countermeasures to this trend. More study is needed to 

determine whether the COVID-19-related lockout contributed to the long-term 

reinforcing of unhealthy eating patterns and the resulting health problems. 14.8 percent of 

patients had a poor nutritional condition, and 65.9 percent were at risk of under nutrition, 

according to the research conducted by Haraj et al. (2021). The mean body mass index 

was 25.2% kg/m2, 61% of participants lost weight, and 24% lost more than 10% of their 

starting weight. 

According to the National Guidelines for the Clinical Management of Corona virus 

Disease 2019 (Covid-19) (2020), patients with mild or moderate symptoms should be 

treated at home while those with severe or life-threatening symptoms should be 

hospitalized. Moderate patients will get the same care as mild patients (ILI). However, 

the same broad-spectrum oral antibiotics used to treat simple cases of community-

acquired pneumonia should be given to this patient (CAP). Hospitalization is necessary 
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for patients with severe symptoms or confirmed instances of COVID-19. In order to 

properly care for these individuals, it is imperative that adequate precautions be taken 

right once to avoid the spread of illness. A lot of the time, patients with serious diseases 

require oxygenation support. Treatment of a patient with sepsis and/or shock may be 

necessary in a high dependency unit (HDU) or intensive care unit (ICU), depending on 

the severity of the illness and the treating doctors' clinical assessment. Intubation and 

mechanical ventilation are required if individuals develop acute respiratory distress 

syndrome. 

Researching how the COVID-19 pandemic could influence people's eating habits and 

how food might effect the epidemiology of the COVID-19 epidemic is crucial in light of 

the positive and negative connections of nutrition with sickness and death (Rodriguez-

Leyva and Pierce, 2021). Because there are currently no vaccines planned for the 

prevention of COVID-19, it is tempting to speculate that certain food items, such as 

functional foods or nutraceutical extracts from foods, may help to mitigate the spread of 

the virus, as well as its potential for causing illness and even death (Butler and 

Barrientos, 2020; Aman and Masood, 2020; Bold et al. 2020). 

The current study aims to assess the impact of nutritional status and dietary patterns on 

the intensity of Covid-19 therapy, taking into account the most up-to-date research data.
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1.2 JUSTIFICATION OF THE STUDY 

The recent spread of Corona Virus is now the world's biggest health concern. Having a 

healthy diet and enough nutrients is crucial for viral resistance. Age, sex, health, lifestyle, 

and medicines are just few of the variables that might alter an individual's dietary 

preferences. Personal dietary habits have been employed as a buffer against instability 

during the current COVID-19 epidemic. The immune system may be affected by factors 

such as optimal nutrition, nutritional status, and food consumption. Therefore, improving 

one's immune system is essential if one is to have any hope of enduring in the present. In 

order to keep the body in fighting shape against the infection, a healthy diet is essential. 

Recommendations for diet management are voluntary, while guidelines for food safety 

management and good food practices are not. The aim of this research is to better 

understand the eating patterns, nutritional condition, and co morbidities of COVID-19 

hospitalized patients in Dhaka, Bangladesh. 
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1.3 RESEARCH QUESTION 

 

What are the co-morbidities, nutritional status & dietary habit of covid-19 patients 

admitted in a selected hospital of Dhaka city? 
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1.4 STUDY OBJECTIVES 

General Objective 

To find out the dietary habit and nutritional status on the severity of Covid-19 Treatment. 

 

Specific Objectives:  

1. To evaluate the association between socio-demographic and family history with 

severity of Covid-19 treatment 

2. To determine the association between blood group, Cause of infection and BMI status 

with severity of Covid-19 treatment 

3. To see the association between food stuff with 7 days food consumption  

4. To assess the association between dietary habit in present day with severity of Covid-

19 treatment 
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CHAPTER II 

LITERATURE REVIEW 

2.1 Historical background 

Today, a corona virus epidemic is unfolding all across the globe . Wuhan, Hubei, China 

was the first to experience the CoV-2 outbreak late in 2019. The World Health 

Organization changed its nomenclature from 2019 nCoV to CoVID-19 in February of 

2020. (Moynihan et al. 2015). Due to the rapid increase in the number of patients infected 

with severe acute respiratory syndrome corona virus  (SARSCoV-2), healthcare providers 

throughout the world have been struggling to keep up (Moynihan et al., 2015; Ylmaz and 

Gokmen, 2020). Major health, social, and economic costs have resulted from the 2019 

corona virus disease (COVID-19) pandemic (Rodriguez-Leyva et al. 2021). 

 

2.2 General consideration 

The corona virus illness 2019 (COVID-19), first discovered in China, will have a 

devastating impact on health and economies throughout the world when it spreads around 

the world at the end of 2019 and into 2020(Rodriguez-Leyva et al. 2021). This trend is 

anticipated to continue until at least 2021, maybe into 2022. 

This year's corona virus (COVID-19) might cause multi-organ failure due to 

complications such interstitial pneumonia and respiratory distress syndrome (Rodriguez-

Martin, and Meule, 2015). Noninvasive breathing, such as CPAP or NIV, or endotracheal 
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intubation may be necessary for patients with COVID-19 pneumonia during the acute 

phase (Wu et al. 2020). Further, COVID-19 seems to influence a variety of organs, 

including the heart and kidneys, and to create arterial impairments that promote 

thrombosis (Peuhkuri et al. 2012). Animal-to-human transmission likely started this 

pandemic, and severe atypical pneumonia is the leading cause of mortality. Quarantine 

measures have been put into place all around the world in an attempt to stop the spread of 

CoVID-19 and reduce the pressure on healthcare systems, which has been declared a 

pandemic by the World Health Organization. 

The experimental data on the nutritional condition of COVID-19 infected individuals 

comes from a number of investigations. Forty-two percent of COVID-19 patients 

admitted to hospitals were malnourished (Bedock et al. 2020). Another research found 

very comparable findings (39% of COVID-19 infected individuals displayed 

malnutrition) (Allard et al. 2020). Sixty-seven percent of COVID-19 infected patients 

admitted to the intensive care unit (ICU) showed signs of malnutrition (Bedock et al. 

2020). Twenty-four percent of COVID-19 patients showed signs of moderate 

malnutrition, while eighteen percent showed signs of severe malnutrition. However, 

neither the clinical manifestations of COVID-19 infection nor the severity of COVID-19 

were shown to be significantly related to a person's nutritional state (Allard et al. 2020). 

Patients with COVID-19 infection who were not in the intensive care unit and who did 

not get enough amounts of energy and protein from their meals had a greater death risk 

than those who received acceptable quantities (Formisano et al. 2021; Damayanthi,2021). 
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2.3 Dietary attributes 

Given the positive and negative links between food and sickness and death, investigating 

how the COVID-19 pandemic may affect people's eating habits and how diet may affect 

the epidemiology of the COVID-19 pandemic is important. The 2016 Global Burden of 

Disease Study found that diet was the second most important risk factor in determining 

mortality and disability-adjusted life-years in the globe(GBD, 2017). Therefore, there 

will be serious short-term and long-term consequences to any disturbance in nutritional 

intake. On the other hand, therapeutic benefits from better dietary habits may be shown in 

populations with and without clinical symptoms. 

Boredom may set in due to the disruption of normal activities brought on by quarantine. 

Studies have shown that people who are bored tend to consume more, whether it be more 

fats, carbs, or proteins (Makino et al. 2010). And it might be distressing to be constantly 

reminded of the epidemic while under quarantine. As a result, individuals under stress 

tend to turn to sweet comfort foods for a dietary bailout (Garcia et al. 2009). Craving 

encompasses the emotional (strong want to eat), behavioral (searching for food), 

cognitive (thinking about food), and physiological (salivation) components of this desire 

(Thurnham, 1997). As an aside, women seem to be more prone to food cravings than 

males. 

2.4 Types of food and lifestyle 

The need for carbohydrates stimulates the release of serotonin, which has a calming 

effect. Carbohydrate-rich meals may be used as a kind of self-medication against stress. 
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How much a need for carbohydrates raises one's mood is directly related to the meals' 

glycemic index. Consuming a diet high in saturated fats, added sugars, and processed 

foods has been linked to an increased risk of developing obesity, a chronic inflammatory 

state that is often complicated by cardiovascular disease, diabetes, and lung disease, all of 

which have been linked to an increased risk of more severe complications from CoVID-

19 (Chandra, 1992). The stress of being quarantined may disrupt a person's sleep, which 

in turn can raise their stress levels and lead to unhealthy binge eating. That's why, for a 

restful night's sleep, supper should consist of foods that either naturally contain serotonin 

and melatonin or promote their production. Both melatonin and serotonin may be found 

in a wide range of plant parts, from roots to leaves to fruits to seeds, including almonds, 

bananas, cherries, and oats. Tryptophan, a building block for serotonin and melatonin, 

may also be present in some meals. Milk and other dairy products are rich in the sleep-

inducing amino acid tryptophan. Tryptophan also suppresses neuropeptide Y, the most 

potent of the hypothalamic orexigenpeptides, and hence plays a role in regulating satiety 

and calorie intake via serotonin (Muscogiuri et al. 2017). Vitamin C may be found in red 

peppers, oranges, strawberries, broccoli, mangoes, lemons, and other fruits and 

vegetables, whereas beta carotene is most prevalent in sweet potatoes, carrots, and green 

leafy vegetables. Spinach, broccoli, nuts, seeds, and vegetable oils (particularly soybean, 

sunflower, maize, wheat germ, and walnut) are other good places to receive vitamin E 

from. 

The highest concentration of zinc per serving is found in oysters, but you can also acquire 

zinc from chicken, beef, nuts, pumpkin seeds, sesame seeds, beans, and lentils. The 

Mediterranean Diet has all of the aforementioned elements and might be an ideal eating 
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plan to stick to while quarantined. Traditional Mediterranean dishes use olive oil, fresh 

produce, legumes high in protein, fish, and whole grains, with very small quantities of red 

wine and red meat (Moynihan et al. 2015). 

2.5 Impact of food and stress on immunity 

Yogurt, a milk product, may increase natural killer cell activity and decrease the 

likelihood of catching a cold beyond its sedative effects (TeVelthuis et al. 2010). The 

increased intake of macronutrients during quarantine may be accompanied by a 

deficiency in micronutrients, similar to what occurs in obesity (Wang et al., 2020), which 

is commonly associated with impaired immune responses, especially cell-mediated 

immunity, phagocyte function, cytokine production, secretary antibody response, 

antibody affinity, and the complement, making one more susceptible to viral infections 

(Velavan and Meyer, 2020). Thus, it is essential to pay special attention to one's diet 

during this time, ensuring that one consumes a well-balanced diet rich in minerals, 

antioxidants, and vitamins. When compared to a placebo, anti-oxidants boost the immune 

system's response to influenza vaccination by increasing the number of T-cell subsets, 

boosting lymphocyte responsiveness to mitogen, boosting interleukin-2 production, and 

boosting natural killer cell activity (FAQ, 2020). 

2.6 Demographic factors and the risk in COVID-19 patients: 

A comparison of the demographics of co-morbid and non co-morbid patients indicated 

certain distinctions. About half (n = 467) of the research participants had several medical 

conditions, as noted in the study's SI. Co-morbid patients had a higher hospitalization rate 
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overall (12.6%). (Ganguli et al. 2022). Also, the severity of the illnesses may have been 

affected by co-morbidity. While both groups of patients had a preponderance of moderate 

symptoms, those with concomitant conditions were more likely to have severe symptoms. 

The median age of patients without co-morbid conditions was 31 10.7 years, significantly 

younger than the median age of patients with co-morbid conditions (45 12.8 years). It's 

important to point out that male patients and those living in metropolitan areas 

predominated. However, a larger proportion of urban patients had severe symptoms and 

needed a greater rate of hospitalization compared to those of rural residence, and this was 

true independent of gender and co-morbidity status. A person's nutritional status may be 

affected by things including their way of life, age, health, sex, and medicine (Rodriguez-

Martin and Meule, 2015). An individual's ability to weather a period of instability has 

been measured by their nutritional state during the current COVID-19 pandemic (Ylmaz 

and Gokmen, 2020). Gene expression, cell activation, and the change of signaling 

molecules are all ways in which adequate nutrition and dietary nutrient consumption 

affect the immune system. As an added bonus, the immunological responses of the body 

are shaped by the gut microbiome, which is affected by the foods we eat (Rodriguez-

Martin and Meule, 2015). Since this is the case, it seems that boosting one's immune 

system is the only long-term strategy for survival. Protecting immunological function 

requires a diet rich in zinc, iron, vitamins A, B12, B6, C, and E. Today, keeping a 

balanced diet has become more difficult due to the spread of the COVID-19 virus (Ma et 

al. 2017). 

 



 32 

2.7 Impact of public health measures in food intake 

According to a recent research conducted in Canada, college students' dietary and energy 

intake dropped dramatically during the epidemic, but their alcohol consumption 

skyrocketed (Bertrand et al. 2021). In general, the frequency with which all dietary 

categories were consumed dropped throughout the epidemic. Both a decline in physical 

activity and an increase in sedentary behavior were seen. While 7-15% of respondents in 

a Dutch research indicated pandemic-related behaviors prone to under nutrition by 

missing warm meals, 20-32% reported overeating, particularly via snacking (Visser et al. 

2020). There may be regional differences in the prevalence of these shifts in dietary 

behavior. More than four thousand Croatians participated in research that found they 

cooked more often and ate more vegetables, beans, and seafood during the lockdown 

caused by the COVID-19 epidemic (Pfeifer et al. 2020). 

Because people were locked up or quarantined from the public because of the epidemic, 

their nutritional health suffered much more than usual because of their isolation (Visser et 

al. 2020). During confinement, 10% of participants in a Belgian research reported 

financial difficulties purchasing a balanced food (Pfeifer et al. 2020). There was a general 

trend away from eating fruits and vegetables and toward eating more sugary beverages, 

bread, and salty snacks (Vandevijvere et al. 2020; Huber et al. 2020). Better food choices 

brought on by exercising in quarantine had a positive influence on mental health 

(Amatori et al. 2020). However, it cannot be overstated how many reports have shown a 

decline in fitness routines throughout the epidemic. Predictable and unhealthy weight 

gain has occurred throughout the epidemic as a direct consequence of bad dietary habits 
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and a lack of exercise (Sulejmani et al. 2021). The effects of the pandemic on people's 

health might be significantly altered by these dietary shifts. Infection and death rates 

owing to COVID-19 were favorably connected with increased diet of fruits and sugar-

sweetened drinks and adversely correlated with consumption of beans and legumes, 

according to data gathered by the Globe Health Organization from nations throughout the 

world (Soldavini et al. 2021). 

Isolation, lockdown, and social withdrawal may help slow the progression of the 

sickness, but they have serious negative consequences for the person. Restricting oneself 

to one's house has serious consequences for one's health, including modifications to one's 

diet, sleeping schedule, and level of physical activity. It would encourage inactive 

lifestyles, which are detrimental to both mental and physical health and also increase the 

likelihood of weight gain (Wu et al. 2020). Unhealthy food patterns, decreased appetite, 

and loss of pleasure from eating have all been linked to emotional distress, including 

worry and panic. Maintaining a healthy immune system with a well-rounded diet can help 

you fight off the illness (Muscogiuri et al. 2020). At this time, Vitamin C is the only 

substance that has been shown to effectively cure or prevent viral infections by 'boosting' 

the immune system (Garcia et al. 2009). Water-soluble vitamins, of which vitamin C is 

one, are crucial to maintaining a healthy immune system. 
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2.8 Dietary habit and nutritional status 

Because there are currently no vaccines planned for the prevention of COVID-19, it is 

tempting to speculate that certain food items, such as functional foods or nutraceutical 

extracts from foods, may help to mitigate the spread of the virus, as well as its potential 

for causing illness and even death (Rodriguez-Leyva et al. 2021). These authors suggest 

that a wide range of natural compounds and nutraceuticals, including ketogenic diets, tea 

bioactives, zinc and other micronutrients, Chinese medicinal herbs, resveratrol, silvestrol, 

lycorine, garlic, flavonoids, fresh fruits and vegetables, nuts, unsaturated fats, and so on, 

can protect against COVID-19 infection; however, there is only anecdotal evidence to 

support these claims (Bold et al. 2020). Possible negative effects on COVID-19 findings 

include use of concentrated juices, sugary beverages, saturated fats, obesity, malnutrition, 

and cachexia. None of these studies, to the best of my knowledge, have really tested the 

hypotheses (Virgens et al. 2020). 

Natural products have played an important part in the defense against infectious illness 

since ancient times. Because of their efficacy in preventing several types of microbial 

infection, they are being advocated for use in the prevention of COVID-19 (Aman and 

Masood, 2020; Gasmi et al. 2021). Tea and coffee are popular beverages because they are 

believed to boost the immune system via their high levels of antioxidants (Ackaln and 

Sanlier, 2021). In COVID-19 instances, tea has been identified as a bioactive modulator 

of innate immunity (Chowdhury and Barooah, 2020). Although coffee has been shown to 

have beneficial effects in the treatment of a variety of disorders, its role in the recovery 

from COVID-19 has yet to be determined (Belaroussi et al. 2020; Kennedy et al. 2021). It 
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is worth keeping in mind that the antibacterial, antiviral, antioxidant, and vitamin/mineral 

content of tea, honey, and pickles suggests that they may have some effect on COVID-

19. 

Higher intakes of grains, fish, meat, fruits, and vegetables were related with lower 

severity and hospitalization rates, as reported by Ganguli et al. (2022). Despite the lack of 

conclusive evidence, it is possible that eating rice can help protect you against severe 

complications brought on by COVID-19. Various studies recommend carbohydrate-rich 

diets for COVID-19 patients because of the intimate molecular relationship between 

carbs and immune system components (Kumbhar et al. 2021). Protein, which is included 

in both fish and meat, may be responsible for the decreased frequency and severity of 

medical emergencies. In line with prior research, this finding (Batiha et al. 2021; Fan et 

al. 2020). Vitamin C is only one of several immune-boosting nutrients found in fruits and 

vegetables (Carr and Maggini, 2017). Because of this, most dietary recommendations for 

preventing COVID-19 emphasize the consumption of vegetables and fruits (Jayawardena 

and Misra, 2020). 
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2.9 Factors that may increase the risk in COVID-19 patients 

Patients with COVID-19 may be at a higher risk of experiencing a severe illness or death 

if they are elderly (>60 years old) or have co-occurring medical conditions (Akbar and 

Gilroy, 2020; Richardson et al. 2020). Vulnerability to this severe illness cannot be solely 

attributed to advanced age or co-morbidities. Further, it seems that people's preexisting 

dietary choices are connected to the wide range of COVID-19 symptoms (Butler and 

Barrientos, 2020; Hull et al. 2020). However, the reasons why some individuals are more 

susceptible than others are not well understood. 

Obviously, those who are nutritionally stable are better able to resist illness of any 

kind. Alam et al. (2021) have conducted a thorough study of the therapeutic potential of 

robust dietary therapies in the fight against COVID-19. Briefly, Abdulah and Hassan 

(2020) found that a greater consumption of fruits and sugar-sweetened goods and a lower 

intake of legumes/beans had a favorable and negative influence on infection and death 

rates, respectively, throughout the world. Several studies predicted that nutritional 

management/supplement/interventions might be seen as a therapeutic gun against 

pandemics (Brugliera et al. 2020; Cobre et al. 2021; Moscatelli et al. 2021; Singh et al. 

2020). The intensity and length of COVID-19 have recently been linked to a number of 

lifestyle factors, including greater levels of physical activity and certain dietary patterns, 

such as eating plant-based diets, fruits, and chicken (Kim et al. 2021; Merino et al. 2021; 

Salazar-Robles et al. 2021; Tavakol et al. 2021). While humans share certain 

commonalities in their eating habits, there are also significant differences across and even 

within civilizations. Although diverse spices are considered to be hidden jewels of 
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multiple therapeutic components and associated health benefits, all the investigations 

described above mostly focused on the normally less spicy Western and Mediterranean 

diets (Sharif et al. 2018). 

Therefore, it is vital to understand how dietary habits, such as the use of spices, 

affect COVID-19 susceptibility, hospitalization risk, and recovery. In this case, 

researchers have the option of taking into account a wide variety of predictors, including 

the dietary preferences of sick individuals before to infection, the severity of their 

symptoms, and so on. There is little question that the Bangladeshi diet is a very nuanced 

topic. With this in mind, it's important to zero in on specifics, such how often you eat and 

what kinds of foods you eat, as well as the proportions of carbs, proteins, and fats in your 

diet. Furthermore, the biological attribution of age and gender differences were taken into 

account to determine their relationship with the severity of COVID-19 and the need for 

hospitalization (Hu et al. 2021; Kushwaha et al. 2021). There is no known way to 

completely eliminate the COVID-19 infection rate, however the numerous beneficial 

predictors may assist to alleviate patients' suffering and shorten their lives. 

Natural products have played an important part in the defense against infectious 

illness since ancient times. Because of their efficacy in preventing several types of 

microbial infection, they are being advocated for use in the prevention of COVID-19 

(Aman and Masood, 2020; Gasmi et al. 2021). 

Tea and coffee are popular beverages because they are believed to boost the immune 

system via their high levels of antioxidants (Ackaln and Sanlier, 2021). In COVID-19 

instances, tea has been identified as a bioactive modulator of innate immunity 
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(Chowdhury and Barooah, 2020). Although coffee has been shown to have beneficial 

effects in the treatment of a variety of disorders, its role in the recovery from COVID-19 

has yet to be determined (Belaroussi et al., 2020; Kennedy et al., 2021). There were also 

reports of the strong therapeutic efficacy of black caraway seeds and pickles, both of 

which are well recognized for their anti-microbial properties (Chakraborty and Roy, 

2018; Forouzanfar et al. 2014). It is worth keeping in mind that the antibacterial, 

antiviral, antioxidant, and vitamin/mineral content of tea, honey, and pickles suggests that 

they may have some effect on COVID-19. 

  



 39 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER THREE: 

METHODOLOGY  
 



 40 

CHAPTER III 

METHODOLOGY 

 

3.1 Study design 

It is a hospital based observational Cross- sectional study 

3.2 Place of Study 

Institute of Nutrition and Food Science (INFS), University of Dhaka 

3.3 Study period 

The study was conducted from 17
th

May 2020 to 18
th

November 2020. 

3.4 Study population 

Target population of this study were adult residents of Dhaka city (aging:16-65 years) 

who were admitted in a selected tertiary hospital with Covid-19 infection. 

3.5 Sampling method 

Convenient sampling technique was used to include all available respondents. Data 

collection for dietary habits was done by: Seven days food frequency questionnaire 

(FFQ) method 
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3.6 Enrollment criteria 

3.6.1 Inclusion criteria: 

►  Patients who were admitted with SARS COV-2 associated infection during the 

COVID 19 pandemic.   

►  Respondents who were capable of communicating independently and capable of 

giving informed verbal consent to this study. 

3.6.2 Exclusion criteria: 

►  Patients who were admitted for less then 5 days.  

►  Patients who refused to participate in the study. 

►  Patients who were admitted in the ICU.  

►  Subjects with mental disorders.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 42 

3.7 Sample size 

The following formula will be used to calculate the sample size. 

n=(z^2∝pq)/d^2  

Where,  

n = Desired sample size 

= the normal standard deviate (level of statistical significance) which is set at 1.96 that 

corresponds to 95% of confidence level. 

P = anticipated population proportion. (0.50)  

q = 1- 0.50 = 0.50 

d = degree of absolute precision, usually at 5% 

For 95% level of confidence and 5% errors (to be allowed), the target sample size for p 

50% set at: 

n =  ((1.96)^2 (0.50)(0.50))/((0.05)^2 ) 

   = 384.16 
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3.8 Data collection 

⮚ Data was collected through a structured questionnaire.  

⮚ The questionnaire was pre-tested among 20 participants and then the 

questionnaire was modified accordingly.  

⮚ The purpose of pre-testing was to determine ,if the questions were well 

understood and if it generated  necessary data to address the objectives of the 

study 

⮚ No changes were made to the questionnaire after the pre-test. 

 

3.9 Data Management and Analysis  

IBM SPSS Statistics for Windows, version XXII (IBM Corp., Armonk, N.Y., USA) was 

used to conduct statistical analysis. The unpaired t-test was used to analyze the data, and 

the quantitative variables were reported as mean standard deviations. Frequencies, 

percentages, and the results of a Chi-square test were utilized to illustrate the quantitative 

data presented in a cross tabulation. A statistically significant difference was defined as 

an odds ratio below 0.05 with a 95% confidence range. 
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3.10 Ethical Considerations 

 Each subject was notified about the purpose of the study.  

 Subjects were assured about their right to refuse to participate in the study, and 

about confidentiality of the gathered information  

 The data collection team was also warned about maintaining privacy of the 

respondents.  

 

3.11 Quality Control & Quality Assurance 

 For maintaining quality control and quality assurance of this study, designed 

questionnaire was developed according to objectives of study. 

 For the feasibility approximate standard questionnaire was tested before going to 

 actual data collection from the field. 

 Designed questionnaire was developed according to objectives of study. 

 Supervision of questionnaires. 

 Regular check the questionnaire for completeness. 

 Re-interview or recheck 5% respondent. 

 Proper process was followed for the data cleaning, data collection, data 

management. 
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3.12 CONCEPTUAL FRAMEWORK 

 

 

 

 

 

 

 

 

 

 

 

 

  

Socio-demographic Profile  

Age, Group, gender, Education level, Religion, 

Occupation, Monthly family income, Residence, 

Marital status  

 

Nutritional Status  

Anthropometric measurements  

Body Mass Index (BMI) 

Independent Variable 

 

Dependent Variable 

 

COVID-19 Disease status 

mild, moderate, Severe, 

critical    

 

Disease profile  

Diabetes Mellitus, Hypertension, Bronchial 

Asthma 

Bio-chemical assessment 

Blood Group, CRP, D-Dimer, S. Ferritin 

Food consumption score & Association 

of dietary hanit with severity of covid-19 

in a present day 
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CHAPTER IV 

RESULT 

 

 

Study patients were distributed based on Covid-19 treatment severity, it was found that, 

119(31.0%) were mild, 126(32.8%) were moderate, 91(23.7%) were severe, 48(12.5%) 

were critical in figure 1. 

 

 

 

 

 

 

 

 

Figure 1: Pie-chart showing distribution of the study by treatment severity 
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4.1Socio-demographic data 

It was observed that almost half (45.3%) patients belonged to age young adults <40 years 

followed by 159(41.4%) belonged middle-aged adults 40-59 years and 51(13.3%) old 

adults >60. The mean age was 42.85±13.82 years with ranged from 14 to 65 years.  

Majority (82.8%) patients were male and 66(17.2%) were female. Three fourth (75.0%) 

patients came from urban area and 96(25.0%) from rural area. The mean number of 

family member was 7.06±1.22 ranged from 2 to 12.  Majority (81.5%) patients were 

married, 59(15.3%) were unmarried in table I.  

 

Table I 

Distribution of the study patients by socio-demographic profile (n=384) 

Socio-demographic profile Number of patients (n) Percentage (%) 

Age   

Mean±SD 42.85±13.82 

Range (min-max) 14-65 

Young adults <40 174 45.3 

Middle-aged adults  40-59 159 41.4 

Old adults >60 51 13.3 

Gender   

Male 318 82.8 

Female 66 17.2 

Number of family member   

Mean±SD 7.06±1.22 

Range (min-max) 2-12 

Marital status   

Married 313 81.5 

Unmarried 59 15.3 

Divorced/Seperated 2 0.5 

Widow 10 2.6 
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Figure 2 showing that more than one third (39.6%) patients monthly family income were 

35000 and above followed by 31.8% were 26000-35000 TK, 22.1% were 16000-25000 

and 6.5% family income 5000-15000 TK.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:Monthly family income of COVID-19 patients (n=384) 
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Figure 3 showing thatone third (33.1%) of patients completed their graduation, 

98(25.5%) post Graduate, 95(24.7%) HSC, 54(14.1%) SSC, 9(2.3%) primary and 

1(0.3%) was illiterate. 
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Figure 4 showing that most (42.7%) of patients were Govt. service holder followed by 

17.7% private service, 14.8% businessman, 10.2% housewife, 7.3% retired, 3.4% student, 

2.6% others and 1.3% were labor. 
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Figure 5 showing that more than half (56.0%) of patients working duration were 8-12 

hours, 138(35.9%) were <8 hours and 31(8.1%) were >12 hours. 
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4.2Cause of infection 

 

Nearly half (46.8%) patients were going outside for job/work in severe/critical and 

107(43.7%) in mild/moderate COVID-19 group. The difference was not statistically 

significant (p>0.05) between two groups in table II. 

 

Table II 

Association of causes of infection with the severity of Covid-19 patients (n=384) 

Cause of infection Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

p value 

 n % n %  

Visiting abroad 2 1.4 3 1.1 

0.939ns 
Going outside for work 65 46.8 107 43.7 

Affected from a family member 28 20.1 53 21.8 

Unknown 44 31.7 82 33.4 

    Total 139 100.0 245 100.0  

 

 

ns=nothing significant 

p value reached from Chi-square test 
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4.3Anthropometric and Biochemical assessment 

 

In male patients, almost one third (30.0%) patients belonged to age 14-39 years in BMI 

<18.5 kg/m
2
, 40(34.2%) in 18.5-24.9 kg/m

2 
and 107(41.6%) in ≥25 kg/m

2
. In female, 

two (20.0%) patients belonged to age 40-59 years in BMI <18.5 kg/m
2
, 16(6.2%) in 18.5-

24.9 kg/m
2 

and 21(17.9%) in ≥25 kg/m
2
. The difference was statistically not significant 

(p>0.05) between two groups (Table III). 

 

Table III 

Distribution of patients based on age, gender and BMI (n=384) 

Genders BMI (kg/m
2
) p value 

 <18.5 18.5-24.9 ≥25  

 n % n % n %  

Male        

Age (in years)        

14-39 3 30.0 40 34.2 107 41.6 

0.928ns 40-59 2 20.0 34 29.1 90 35.0 

≥60 0 0.0 12 10.3 30 11.7 

Female        

Age (in years)        

14-39 2 20.0 4 3.4 9 3.5 

0.781ns 40-59 2 20.0 16 6.2 21 17.9 

≥60 1 10.0 5 1.9 6 5.1 

 

ns=not significant 

p value reached from Chi-square test 
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The mean BMI was 29.17±3.99 in severe/critical and 25.35±3.13in mild/moderate 

COVID-19 group. The difference was statistically significant (p<0.05) between two 

groups (Table IV). 

 

Table IV 

Distribution of the study patients by BMI (n=384) 

 

BMI  Total  

(n=384) 

Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

p value 

Mean± SD  29.17±3.99 25.35±3.13 0.013
s
 

Range (min, max)  21.8,37 17,34.1  

 

s= significant  

p value reached from  t-test 
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Almost three fourth (74.1%) of patients had high CRP level in sever/critical and 

47(19.2%) in mild/moderate COVID-19 group. Almost two third (61.8%) of patients had 

high D-DIMER level in sever/critical and 57(23.2%) in mild/moderate COVID-19 group. 

Almost three fourth (73.3%) of patients had high ferritin level in severe/critical and 

86(35.1%) in mild/moderate COVID-19 group. The differences of CRP and D-DIMER 

level were statistically significant (p<0.05) between two groups (Table V). 

 

Table V 

C-Reactive Protein (CRP), D-Dimer and Sr. Ferritin level of Covid-19 patients 

(n=384) 

 Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

p value Reference Range 

 n % n %   

CRP Level       

     High  (n=150) 103 74.1 47 19.2 
0.001

s
 0.0-5.0 mg/dL 

     Normal (n=234) 36 25.9 198 80.8 

D-DIMER Level        

     High  (n=143) 86 61.9 57 23.2 
0.001

s
 <0.5 mg/L 

     Normal (n=241) 53 38.1 188 76.7 

Ferritin Level        

     High  (n=261) 102 73.4 159 64.9 
0.086

ns
 8-388 ng/mL 

     Normal (n=123) 37 26.2 86 35.1 

 

s= significant  

ns= not significant  

p value reached from Chi-square test 
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4.4 Blood groups 

Almost one third (30.2%) patients blood group were B+ in severe/critical and 102(41.7%) 

in mild/moderate COVID-19 group. The difference was statistically significant (p<0.05) 

between two groups (Table VI). 

 

 

Table VI 

Association between severity of Covid-19 and blood group of the patients (n=384) 

Blood group Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

p value 

 n % n %  

Positive trait (+ve)     

0.019
s
 

A+ 36 25.9 55 22.4 

B+ 42 30.2 102 41.7 

AB+ 17 12.2 16 6.5 

O+ 29 20.9 51 20.8 

Negative trait (-ve)     

A- 4 2.9 2 0.8 

B- 5 3.6 7 2.9 

AB- 5 3.6 2 0.8 

O- 1 0.7 10 4.1 

  Total 139 100.0 245 100.0  

 

s= significant  

p value reached from Chi-square test 
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4.5Clinical Findings 

Almost half (41.8%) of patients had uncontrolled diabetes mellitus in sever/critical and 

12(4.9%) in mild/moderate COVID-19 group. Nine (6.5%) of patients had uncontrolled 

HTN in sever/critical and 4(1.6%) in mild/moderate COVID-19 group. Almost half 

(49.6%) of patients had dyspnoea in sever/critical and 5(2.0%) in mild/moderate COVID-

19 group. The differences of disease profile were statistically significant (p<0.05) among 

the group (Table VII).  

 

Table VII 

Distribution of the study patients by disease profile (n=384) 

Disease profile Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

p value 

 n % n %  

Diabetes Mellitus      

   Uncontrolled Diabetes Mellitus 58 41.8 12 4.9  

   Controlled Diabetes Mellitus 28 20.1 52 21.2 0.001
s
 

   Non-Diabetic 53 38.1 181 73.9  

Hypertension      

   Uncontrolled HTN 9 6.5 4 1.6  

   Controlled HTN 43 30.9 25 10.2 0.001
s
 

   Non HTN 87 62.6 216 88.2  

Bronchial Asthma      

Dyspnoea (Uncontrolled) 69 49.6 5 2.0  

   Controlled Asthma 12 8.6 43 17.6 0.001
s
 

   Non asthmatic 58 41.7 197 80.4  

 

s= significant  

p value reached from Chi-square test 
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4.6 Dietary Intake Related Findings 

 

All patients had eaten cereal in daily. More than half (53.9%) patients had eaten 

Fish/Meat/Egg in daily, 98(25.5%) in 5-6 times per week, 52(13.5%) in 3-4 times per 

week, 23(6.0%) in 1-2 times per week and 4(1.0%) in not last week. More than half 

(59.9%) patients had eaten milk/dairy food in daily, 48(12.5%) in 5-6 times per week, 38(9.9%) 

in 3-4 times per week, 22(5.7%) in 1-2 times per week, 19(4.9%) in not last week and 

27(7.0%) in never. Almost one third (30.7%) patients had eaten pulse and nuts in daily, 

113(29.4%) in 5-6 times per week, 79(20.6%) in 3-4 times per week, 41(10.7%) in 1-2 times 

per week, 30(7.8%) in not last week and 3(0.8%) in never. More than half (51.0%) patients had 

eaten vegetables in daily, 48(12.5%) in 5-6 times per week, 30(7.8%) in 3-4 times per week, 

76(19.8%) in 1-2 times per week, 51(13.3%) in not last week and 19(4.9%) in never. More 

than half (56.3%) patients had eaten fruit in daily, 54(14.1%) in 5-6 times per week, 38(9.9%) 

in 3-4 times per week, 32(8.3%) in 1-2 times per week, 24(6.3%) in not last week and 

20(5.2%) in never. Majority (91.6%) patients had eaten fats and oils in daily, 28(7.2%) in 5-6 

times per week and 4(1.0%) in 3-4 times per week. More than three fourth (79.4%) patients 

had eaten sugar/beverages in daily, 10(2.6%) in 5-6 times per week, 17(4.4%) in 3-4 times per 

week, 12(3.1%) in 1-2 times per week, not found in not last week and 40(10.4%) in never. 

Majority (89.0%) patients had eaten condiments/others in daily, 42(10.9%) in 5-6 times per 

week, 37(9.6%) in 3-4 times per week and not taken in 1-2 times per week & never (Table 

VIII).  
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Table VIII 

Distribution of Respondents by their average food intake in last 7 days (n=384)  

 

Food stuff Daily 5-6 times 

per week 

3-4 times 

per week  

1-2 times 

per week 

Not last 

week 

Never 

 n % n % n % n % n % n % 

Cereal  384 100.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Fish/Meat/Egg 207 53.9 98 25.5 52 13.5 23 6.0 4 1.0 0 0.0 

Milk/dairy food 230 59.9 48 12.5 38 9.9 22 5.7 19 4.9 27 7.0 

Pulse and nuts  118 30.7 113 29.4 79 20.6 41 10.7 30 7.8 3 0.8 

Vegetables 196 51.0 48 12.5 30 7.8 76 19.8 51 13.3 19 4.9 

Fruit 216 56.3 54 14.1 38 9.9 32 8.3 24 6.3 20 5.2 

Fats and oils 352 91.6 28 7.2 4 1.0 0 0.0 0 0.0 0 0.0 

Sugar/Beverages 305 79.4 10 2.6 17 4.4 12 3.1 0 0.0 40 10.4 

Condiments/Others 342 89.0 42 10.9 37 9.6 0 0.0 0 0.0 0 0.0 
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Figure 6 showing that most (78.3%) of patients had taken acceptable high food 

consumption (>52) followed by 15.1% taken acceptable low food consumption, 4.7% 

taken borderline consumption and 1.9% taken poor consumption. 

 

 

Figure 6: Pie chart showing distribution of the study patients by their food 

consumption score   
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Majority (83.4%) of patients had taken acceptable high food consumption (>52) in 

sever/critical and 185(75.5%) in mild/moderate COVID-19 group. The differences was 

not statistically significant (p>0.05) between two groups (Table IX). 

 

 

Table IX 

Distribution of the study patients by food consumption score (n=384) 

Food consumption score Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

p 

value 

 n % n %  

Poor consumption (0-28)  3 2.1 4 1.6 

0.059
ns

 

Borderline consumption (28.5-42) 8 5.8 10 4.1 

Acceptable low food consumption (42.5-52) 12 8.7 46 18.8 

Acceptable high food consumption (>52) 116 83.4 185 75.5 

 

ns= not significant  

p value reached from Chi-square test 
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All (100.0%) of patients had taken cereal in both groups severe/critical and 

mild/moderate COVID-19 group. More than one fourth (28.8%) patients had taken pulse 

and legumes in severe/critical and 78(31.8%) in mild/moderate COVID-19 group. Almost 

two third (64.0%) patients had not taken vegetables in severe/critical and 117(47.8%) in 

mild/moderate COVID-19 group. No vegetables taken had 1.95 times significantly 

increase risk to developed severity of COVID-19 with (95% CI 1.24 to 3.00). Almost 

three fourth (71.2%) patients had taken green leafy vegetables in severe/critical and 

97(39.6%) in mild/moderate COVID-19 group. Green leafy vegetables had 0.26 times 

significantly decrease risk to developed severity of COVID-19 with (95% CI 0.17 to 

0.41). More than half (52.5%) patients had taken starchy roots, tubers in severe/critical 

and 143(58.4%) in mild/moderate COVID-19 group. More than half (53.2%) patients had 

taken nuts and seeds in severe/critical and 119(48.6%) in mild/moderate COVID-19 

group. More than three fourth (78.4%) patients had taken spices, condiments and herbs in 

severe/critical and 233(95.1%) in mild/moderate COVID-19 group. Spices, Condiments 

and Herbs had 0.19 times significantly decrease risk to developed severity of COVID-19 

with (95% CI 0.09 to 0.37). More than half (54.7%) patients had taken fruits in 

severe/critical and 140 (57.1%) in mild/moderate COVID-19 group. More than one 

fourth (26.9%) patients had taken fish, shellfish in severe/critical and 208(84.9%) in 

mild/moderate COVID-19 group. Fish, Shellfish had 0.07 times significantly decrease 

risk to developed severity of COVID-19 with (95% CI 0.04 to 0.11). Majority (87.8%) 

patients had taken meat poultry in severe/critical and 199(81.2%) in mild/moderate 

COVID-19 group. Meat poultry had 1.66 times significantly increase risk to developed 

severity of COVID-19 with (95% CI 0.08 to 3.16). Almost half (45.3%) patients had 
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taken egg in severe/critical and 167(68.2%) in mild/moderate COVID-19 group. Egg had 

0.58 times significantly decrease risk to developed severity of COVID-19 with (95% CI 

0.25 to 0.59). More than one third (38.1%) patients had taken milk and milk products in 

severe/critical and 126(51.4%) in mild/moderate COVID-19 group. Milk and milk 

products had 0.58 times significantly decrease risk to developed severity of COVID-19 

with (95% CI 0.37 to 0.91). Majority (90.6%) patients had taken fats and oils in 

severe/critical and 226(92.2%) in mild/moderate COVID-19 group. More than three 

fourth (78.4%) patients had taken beverages (sugary food) in severe/critical and 

196(80.0%) in mild/moderate COVID-19 group. Beverages (sugary food) had 1.79 times 

significantly increase risk to developed severity of COVID-19 with (95% CI 1.12 to 

2.88). Almost half (41.0%) patients had taken miscellaneous(Salty foods) in 

severe/critical and 74(30.2%) in mild/moderate COVID-19 group. Miscellaneous(Salty 

foods) had 1.61 times significantly increase risk to developed severity of COVID-19 with 

(95% CI 1.02 to 2.54) (Table X). 

Table X 

Association of dietary habit with severity of Covid-19(n=384) 

 

Dietary habit Severe/Critical  

(n=139) 

Mild/Moderate  

(n=245) 

OR (95% CI) p 

value 

 n % n %   

Cereal        

   Yes 139 100.0 245 100.0 
- - 

   No 0 0.0 0 0.0 

Pulse and Legumes        

   Yes 40 28.8 78 31.8 0.87 (0.53-1.40) 

1 
0.532

ns
 

   No 99 71.2 167 68.2 

Vegetables       

   No 89 64.0 117 47.8 1.95 (1.24-3.00) 

1 
0.002

s
 

   Yes 50 36.0 128 52.2 
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Green leafy vegetables       

   Yes 99 71.2 97 39.6 0.26 (0.17-0.41) 

1 
0.001

s
 

   No 40 28.8 148 60.4 

Starchy roots, Tubers       

   Yes 73 52.5 143 58.4 0.79 (0.51-1.23) 

1 
0.267

ns
 

   No 66 47.5 102 41.6 

Nuts and Seeds       

   Yes 74 53.2 119 48.6 1.21 (0.78-1.66) 

1 
0.379

ns
 

   No 69 46.8 126 51.4 

Spices ,Condiments and 

Herbs 

    
  

   Yes 109 78.4 233 95.1 
0.19 (0.09-0.37) 0.001

s
 

   No 30 21.6 12 4.9 

Fruits        

   Yes 76 54.7 140 57.1 
0.90 (0.59-1.38) 0.639

ns
 

   No 63 45.3 105 42.9 

Fish, Shellfish       

   Yes 38 26.9 208 84.9 0.07 (0.04-0.11) 

1 
0.008

s
 

   No 101 73.1 37 15.1 

Meat poultry        

   Yes 122 87.8 199 81.2 1.66 (0.08-3.16) 

1 
0.096

ns
 

   No 17 12.2 46 18.8 

Eggs       

   Yes 63 45.3 167 68.2 0.38 (0.25-0.59) 

1 
0.001

s
 

   No 76 54.7 78 31.8 

Milk and milk products       

   Yes 53 38.1 126 51.4 0.58 (0.37-0.91) 

1 
0.012

s
 

   No 86 61.9 119 48.6 

Fats and oils       

   Yes 126 90.6 226 92.2 0.70 (0.34-1.43) 

1 
0.335

ns
 

   No 15 9.3 19 7.8 

Beverages (sugary food)       

   Yes 109 78.4 196 80.0 1.79 (1.12-2.88) 

1 
0.014

s
 

   No 30 21.6 49 20.0 

Miscellaneous(Salty 

foods) 

    
  

   Yes 57 41.0 74 30.2 1.61 (1.02-2.54) 

1 
0.032

s
 

   No 82 59.0 171 69.8 

s= significant  

ns= not significant  

p value reached from Chi-square test 
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CHAPTER V  

DISCUSSION 

The major objective of the study was to find out the dietary habit, nutritional status, co-

morbidities and severity of COVID-19 patients. The study was conducted among 384 

patients which represents their socio demographic profile, causes of infection, 

anthropometric and biochemical assessments, food consumption score and association of 

dietary habits with severity of COVID-19 category and treatment. It was a cross sectional 

study in which patients were distributed based on Covid-19 treatment severity, it was 

found that, 119(31.0%) were mild, 126(32.8%) were moderate, 91(23.7%) were severe, 

48(12.5%) were critical. In this study, regarding the distribution of the study patients by 

socio-demographic profile, It was observed that almost half (45.3%) patients belonged to 

age young adults <40 years followed by 159(41.4%) belonged middle-aged adults 40-59 

years and 51(13.3%) old adults >60. The mean age was 42.85±13.82 years with ranged 

from 14 to 65 years.  Majority (82.8%) patients were male and 66(17.2%) were female. 

One third (33.1%) of patients completed their graduation, 98(25.5%) post Graduate, 

95(24.7%) HSC, 54(14.1%) SSC, 9(2.3%) primary and 1(0.3%) was illiterate. More than 

one third (39.6%) patients monthly family income were 35000 and above. Three fourth 

(75.0%) patients came from urban area and 96(25.0%) from rural area. The mean number 

of family member was 7.06±1.22 ranged from 2 to 12.  Majority (81.5%) patients were 

married, 59(15.3%) were unmarried. Most (42.7%) of patients were Govt. service holder. 

More than half (56.0%) of patients working duration were 8-12 hours, 138(35.9%) were 

<8 hours and 31(8.1%) were >12 hours.  

Similar demographics were seen in a research conducted in Bangladesh by Hossain et al. 

(2021), which found that out of 486 patients, 306 (62.9 percent) were male and 180 (47.1 

percent) were female, with a mean age of 53.47 13.86. A third of all patients were 

between the ages of 51 and 60. Twenty-five percent of patients required treatment in an  
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intensive care unit; fifty one percent to seventy percent of patients had tomographic lung 

involvement; and nineteen point three percent of patients died from their illness. 

According to Ali et al., (2021), the average age at which asymptomatic individuals were 

evaluated was 35 years, compared to 37 years for symptomatic cases (p = 0.004). Our 

findings show that males (60.12 percent) were more likely to be impacted than females 

(39.88 percent).About 19% of the patients were asymptomatic, whereas 62% of the 

symptomatic cases had co-occurring disorders. The most common chronic diseases in 

both groups were diabetes mellitus, high blood pressure, and asthma caused by allergic 

reactions to dust and pollen. Males made up 65.39 percent of COVID-19 cases, while 

females made up 34.61 percent, and the mean age of infected and recovered patients was 

39.47 17.59 years and 36.85 18.51 years, respectively, as reported by Kushwaha et al 

(2021). Higher rates of COVID-19 infection and mortality may be seen in men and the 

elderly because to the risk factors, co-morbid diseases, and biological variations that vary 

with gender and age. 

According to Abdulsalam et al. (2021), 50.0% of the sample population was married, and 

undergraduates made up the biggest occupational category (39.6 percent ). Similar to our 

research, most of the participants (53.2% of the total) came from middle class 

backgrounds. According to Jordan et al. (2021), 71% of respondents had bachelor's 

degrees or more, with those holding a high school diploma or A-level certificate coming 

in second (15 percent ). The three most common responses were "worker," "civil 

servant," and "college student" (29, 28, and 28 percent , respectively). Our findings are 

consistent with those of a research by Nkire et al. (2021), which found that the vast 

majority of respondents had completed some kind of higher education, were now 

working, were married, cohabiting, or in a committed relationship, and were homeowners 

(65.7 percent). 
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In addition, Hossain et al. (2022) reported that in Bangladesh, urban areas (urban vs. 

rural: AOR = 1.451, 95 percent CI = 1.165, 1.806; p = 0.001) and wealthier families 

(25,000 BDT vs. >50,000 BDT: AOR = 0.727, 95 percent CI = 0.540, 0.979; p = 0.036) 

were associated with lower rates of HIV infection. According to Huang et al. (2021), 

SARS-CoV-2 is more contagious than influenza, and the effective reproduction rate (Rt) 

of the virus is likely higher in major metropolitan areas owing to increased chances for 

viral reproduction. This claim may be consistent with our research results on the 

significant frequency of severe COVID-19 among city-dwelling individuals. 

Mutambudzi et al. (2021) found that the risk of severe COVID-19 was greater among 

healthcare professionals, social and education workers, and other vital employees 

compared to the general population. Among the more specific categories, those working 

in medical assistance, social care, and transportation were the most at risk. The majority 

of asymptomatic instances, according to a research by Ali et al. (2021), were found in 

households with four or more members. 

Patients in the severe/critical COVID-19 group were almost as likely as those in the 

mild/moderate COVID-19 group to go outdoors for job/work (46.8 percent vs. 107 (43.7 

percent), respectively). The p value was not significantly different from 0.05, hence there 

was no discernible difference between the groups. Our findings are consistent with those 

of a research conducted in Bangladesh by Islam et al. (2020), who found that young 

working professionals and individuals are the most common carriers of COVID-19. 

Regarding the correlation between age, gender, and BMI, it was found that among male 

patients, 30.0% were between 16 and 39 years old with a BMI of 18.5kg/m2 or less, 
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34.22% were between 18.5kg/m2 and 24.9kg/m2, and 41.6% were above 25kg/m2. 

Similar to our findings, Gao et al. (2021) reported that among 6,910,695 SARS-CoV-2-

positive patients (mean BMI 26.78 [SD 5.59]), 13,503 (0.20%) were hospitalized, 1,601 

(0.02%) were admitted to an intensive care unit, and 5,479.0 (0.08%) died. They also 

discovered a linear rise in the probability of severe COVID-19 leading to hospital 

admission and mortality at a BMI of above 23, as well as a linear increase in the risk of 

admission to an ICU throughout the whole BMI range that was not linked to increased 

risks of associated illnesses. 

Of the women who were treated, 21 (17.9%) had a body mass index (BMI) below 

25kg/m2 , 2 (10.0%) were between the ages of 40 and 59 and had a BMI of 18.5 kg/m2 

or less, and 16 (6.2%) had a BMI between 18.5kg/m2 and 24.9kg/m2. Among the group, 

there was no statistically significant difference (p>0.05). Hossain et al. (2022) found that 

female participants made up 45.1% of the total. The average body mass index (BMI; 

mean SD) was 22.77 4.11 (mean difference = 0.753; p 0.001). According to the results of 

a multinomial logistic regression study, there was a statistically significant difference 

between men and women [male vs. female: adjusted relative risk ratio (RRR) = 1.448; 

95% confidence interval (CI) = 1.022, 2.053; p = 0.037]. 

Extreme/critical cases had a mean BMI of 29.173.98, whereas mild/moderate cases 

averaged 25.353.13. With a p-value of less than 0.05, the difference between the two 

groups could be seen. Patients with a body mass index (BMI) 30 kg/m2 were shown to 

have a 2.35-fold risk (OR = 2.35, 95 percent CI = 1.64-3.38, P 0.001) for critical COVID-

19 and a 2.68-fold risk for COVID-19 mortality (OR = 2.68, 95 percent CI = 1.65-4.37, P 
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0.001). Patients with obesity and age > 60 years had a substantially elevated risk of 

critical COVID-19 (OR = 3.11, 95 percent CI = 1.73-5.61, P 0.001) and COVID-19 

mortality (OR = 3.93, 95 percent CI = 2.18-7.09, P 0.001), according to subgroup 

analysis findings. The findings of a meta-analysis indicated that age significantly 

influenced the correlation between body mass index and COVID-19 mortality (Coef. = 

0.036, P = 0.048). Critical COVID-19 was linearly associated with BMI (Pnon-linearity = 

0.242) and mortality was linearly associated with BMI (Pnon-linearity = 0.116) in a 

random-effects dose-response meta-analysis. Every increase of 1 kg/m2 in BMI was 

associated with a 9% higher risk of catastrophic COVID-19 (OR = 1.09, 95% CI = 1.04-

1.14, P 0.001) and a 6% higher risk of death (OR = 1.06, 95% CI = 1.02-1.10, P = 0.002). 

They also found that the severity of COVID-19 and the risk of death were both linearly 

related to the subject's body mass index. In addition, the probability of critical COVID-19 

and in-hospital mortality of COVID-19 was considerably elevated in those with a body 

mass index (BMI) of 30 kg/m2 or above 

.In this study, regarding the C-Reactive Protein (CRP), D-Dimer and Sr. Ferritin level of 

Covid-19 patients. It was observed that almost three fourth (74.1%) of patients had high 

CRP level in sever/critical and 47(19.2%) in mild/moderate COVID-19 group. Almost 

two third (61.8%) of patients had high D-DIMER level in sever/critical and 57(23.2%) in 

mild/moderate COVID-19 group. Almost three fourth (73.3%) of patients had high 

ferritin level in severe/critical and 86(35.1%) in mild/moderate COVID-19 group. The 

differences of CRP and D-DIMER level were statistically significant (p<0.05) between 

two groups. 
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In this study, the distribution of the study patients by blood group, showed that almost 

one third (30.2%) patients’ blood group were B+ in severe and 102(41.7%) in 

mild/moderate COVID-19 group. The difference was statistically significant (p<0.05) 

between two group. In a study, Rana et al (2021) found that blood group A (odds ratio, 

1.53; CI, 1.40–1.66; p < 0.001) and B (odds ratio, 1.15; CI, 1.06–1.24; p < 0.001) is 

observed to be significantly associated with COVID-19 susceptibility, whereas blood 

group O (odds ratio, 0.65; CI, 0.59–0.71; p < 0.001) and AB (odds ratio, 0.66; CI, 0.59–

0.71; p < 0.001) have low risk of COVID-19 infection which is almost comparable to our 

study.  

In this analysis, we looked at how patients with different diseases were distributed across 

the research. Nearly half of patients with severe/critical COVID-19 had uncontrolled 

diabetes mellitus, whereas only 12 patients with mild/moderate COVID-19 had 

uncontrolled diabetes mellitus. The COVID-19 severe/critical group comprised nine 

patients (6.5%) with uncontrolled HTN, whereas the COVID-19 mild/moderate group 

had four (1.6%). In the severe/critical COVID-19 group, almost half of patients (49.5%) 

and 5(2.0%) in the mild/moderate COVID-19 group exhibited dyspnea. The statistical 

significance of the group differences in illness profiles was p<0.05. 

In this study, distribution of respondents by their average food intake in last 7 days. It 

was observed that all patients had eaten cereal in daily. More than half (53.9%) patients 

had eaten Fish/Meat/Egg in daily, 98(25.5%) in 5-6 times per week, 52(13.5%) in 3-4 

times per week, 23(6.0%) in 1-2 times per week and 4(1.0%) in not last week. More than 

half (59.9%) patients had eaten milk/dairy food in daily, 48(12.5%) in 5-6 times per 
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week, 38(9.9%) in 3-4 times per week, 22(5.7%) in 1-2 times per week, 19(4.9%) in not 

last week and 27(7.0%) in never. Almost one third (30.7%) patients had eaten pulse and 

nuts in daily, 113(29.4%) in 5-6 times per week, 79(20.6%) in 3-4 times per week, 

41(10.7%) in 1-2 times per week, 30(7.8%) in not last week and 3(0.8%) in never. More 

than half (51.0%) patients had eaten vegetables in daily, 48(12.5%) in 5-6 times per 

week, 30(7.8%) in 3-4 times per week, 76(19.8%) in 1-2 times per week, 51(13.3%) in 

not last week and 19(4.9%) in never. More than half (56.3%) patients had eaten fruit in 

daily, 54(14.1%) in 5-6 times per week, 38(9.9%) in 3-4 times per week, 32(8.3%) in 1-2 

times per week, 24(6.3%) in not last week and 20(5.2%) in never. Majority (91.6%) 

patients had eaten fats and oils in daily, 28(7.2%) in 5-6 times per week and 4(1.0%) in 3-

4 times per week. More than three fourth (79.4%) patients had eaten sugar/beverages in 

daily, 10(2.6%) in 5-6 times per week, 17(4.4%) in 3-4 times per week, 12(3.1%) in 1-2 

times per week, not found in not last week and 40(10.4%) in never. Majority (89.0%) 

patients had eaten condiments/others in daily, 42(10.9%) in 5-6 times per week, 37(9.6%) 

in 3-4 times per week and not taken in 1-2 times per week & never..  

Rice eaters, according to a research by Watanabe and Inuma (2020) in Japan, have a 

unique composition of gut microbiota that boosts their inherent protection against viral 

infection. Asia has lower infection rates than the West, and this trend may be attributable 

to dietary differences. To combat the COVID-19 pandemic, national efforts should 

include promoting healthier agricultural policies and diets, notably via the increased use 

of brown rice and rice bran. It seems that the antiviral effects of a diet heavy on rice and 

fish outweigh those of a diet heavy on bread and meat in the West. There is a lot of 
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evidence that eating brown rice and rice bran may help you live a longer, healthier life 

(Watanabe et al. 2020). 

The weekly average consumption of the food categories during the COVID-19 was 

published by Ruiz-Roso et al. (2020). During lockdown, these patients greatly increased 

their consumption of dairy products, vegetables, snacks, and sugary meals, with sugary 

foods and snacks being the most apparent. Percentages of patients who consumed sugary 

meals, snacks, veggies, and dairy products on a daily or weekly basis were the most 

informative dietary patterns. What about the other food categories? (fruit, meat, fish and 

eggs, cereal, nut, legumes and sugar-sweetened beverages). 

According to Hossain et al. (2022), during the COVID-19 pandemic in Bangladesh, a 

multinomial logistic regression analysis indicated that consuming bigger meals/snacks 

had a substantial influence on obesity. 

There is some evidence from a number of studies to suggest that one's diet may affect the 

likelihood of contracting COVID-19, the intensity of symptoms, and the length of time 

spent sick. Previous research on the link between food and COVID-19 is lacking (Kim et 

al. 2021). Plant-based diets are rich in nutrients, especially phytochemicals (polyphenols, 

carotenoids), vitamins, and minerals, all of which are important for a competent immune 

system, and fish is an important source of vitamin D and omega-3 fatty acids, both of 

which have anti-inflammatory properties, as they reported. 

Haskaraca et al. (2021), who surveyed 1000 people across multiple cities in Turkey, 

found that the vast majority (77%) continued eating the same amount (or more) of red 
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meat, poultry, and fish despite the COVID-19 pandemic. However, 10%, 8%, and 3% of 

respondents said their consumption of red meat, poultry, and fish had increased, 

respectively. There was also a decline in the intake of red meat (13%), chicken meat 

(11%), and fish (31%). There was a decline in both red and white meat consumption due 

to cost considerations, whereas fish consumption fell due to accessibility issues. 

Researchers Darand et al. (2021) found that a diet moderate in total dairy and high in 

low-fat dairy products reduced the risk of contracting COVID-19 by 37% and acted as a 

protective factor against the virus. 

It has been reported by Jordan et al (2021) that since the beginning of the pandemic, 

people have been less likely to consume a wide variety of vegetables, including "dark 

green leafy vegetables" (16.8%), "provitamin A rich vegetables" (13.4%), "starchy 

vegetables" (12.2%), "legumes" (15.2%), and "other vegetables" (6.2%). 

Among 2970 participants from 18 nations, Ismail et al. (2021) found that 6.2% ate five or 

more meals per day, down from 2.2% before the pandemic (P 0.001), and that 48.8% did 

not eat fruits on a regular basis. 

After taking into consideration other healthy habits, social determinants of health, and 

viral transmission parameters, Merino et al. (2021) found that a healthy diet was still 

related with a decreased incidence of COVID-19 and severe COVID-19. Nutrition quality 

may have a direct role in COVID-19 susceptibility and development, since the combined 

risks linked with poor diet and socioeconomic hardship were larger than the risks 

associated with each category alone. Their research suggests that socioeconomic 
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determinants of health, as well as efforts to enhance nutrition and metabolic health, may 

be crucial in lessening the impact of this epidemic. 

The participants in this research were split up according to their food intake scores. 

Patients were found to have an acceptable high food consumption rate of 78.3% (>52), a 

low food consumption rate of 15.1%, a borderline consumption rate of 4.7%, and a bad 

food consumption rate of 1.94%. In the severe/critical COVID-19 group, 83.4% of 

patients had taken an acceptable high food consumption (>52), whereas in the 

mild/moderate group, 75.5% of patients had done so. There was no statistically 

significant difference (p>0.05) between the two groups. 

In this study, regarding the association of dietary habit with severity of Covid-19. All 

(100.0%) of patients had taken cereal in both groups severe/critical and mild/moderate 

COVID-19 group. More than one fourth (28.8%) patients had taken pulse and legumes in 

severe/critical and 78(31.8%) in mild/moderate COVID-19 group. Almost two third 

(64.0%) patients had not taken vegetables in severe/critical and 117(47.8%) in 

mild/moderate COVID-19 group. No vegetables taken had 1.95 times significantly 

increase risk to developed severity of COVID-19 with (95% CI 1.24 to 3.00). Almost 

three fourth (71.2%) patients had taken green leafy vegetables in severe/critical and 

97(39.6%) in mild/moderate COVID-19 group. Green leafy vegetables had 0.26 times 

significantly decrease risk to developed severity of COVID-19 with (95% CI 0.17 to 

0.41). More than half (52.5%) patients had taken starchy roots, tubers in severe/critical 

and 143(58.4%) in mild/moderate COVID-19 group. More than half (53.2%) patients had 

taken nuts and seeds in severe/critical and 119(48.6%) in mild/moderate COVID-19 
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group. More than three fourth (78.4%) patients had taken spices, condiments and herbs in 

severe/critical and 233(95.1%) in mild/moderate COVID-19 group. Spices, Condiments 

and Herbs had 0.19 times significantly decrease risk to developed severity of COVID-19 

with (95% CI 0.09 to 0.37). More than half (54.7%) patients had taken fruits in 

severe/critical and 140 (57.1%) in mild/moderate COVID-19 group. More than one 

fourth (26.9%) patients had taken fish, shellfish in severe/critical and 208(84.9%) in 

mild/moderate COVID-19 group. Fish, Shellfish had 0.07 times significantly decrease 

risk to developed severity of COVID-19 with (95% CI 0.04 to 0.11). Majority (87.8%) 

patients had taken meat poultry in severe/critical and 199(81.2%) in mild/moderate 

COVID-19 group. Meat poultry had 1.66 times significantly increase risk to developed 

severity of COVID-19 with (95% CI 0.08 to 3.16). Almost half (45.3%) patients had 

taken egg in severe/critical and 167(68.2%) in mild/moderate COVID-19 group. Egg had 

0.58 times significantly decrease risk to developed severity of COVID-19 with (95% CI 

0.25 to 0.59). More than one third (38.1%) patients had taken milk and milk products in 

severe/critical and 126(51.4%) in mild/moderate COVID-19 group. Milk and milk 

products had 0.58 times significantly decrease risk to developed severity of COVID-19 

with (95% CI 0.37 to 0.91). Majority (90.6%) patients had taken fats and oils in 

severe/critical and 226(92.2%) in mild/moderate COVID-19 group. More than three 

fourth (78.4%) patients had taken beverages (sugary food) in severe/critical and 

196(80.0%) in mild/moderate COVID-19 group. Beverages (sugary food) had 1.79 times 

significantly increase risk to developed severity of COVID-19 with (95% CI 1.12 to 

2.88). Almost half (41.0%) patients had taken miscellaneous(Salty foods) in 

severe/critical and 74(30.2%) in mild/moderate COVID-19 group. Miscellaneous(Salty 
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foods) had 1.61 times significantly increase risk to developed severity of COVID-19 with 

(95% CI 1.02 to 2.54). 

The research conducted by Ismail et al. (2021) included data from 2,970 people in 18 

different nations. Over 30% of people said they gained weight during the epidemic; 6% 

ate five or more meals daily compared to 2% before the pandemic (P .0001); 48% didn't 

eat fruits on a regular basis; and 2% reported feeling sick more often. They commented 

on the findings that demonstrated an increase in the number of meals taken daily during 

the COVID-19 pandemic compared to before the pandemic. During the pandemic, the 

number of people eating five or more meals per day rose from 2% before the outbreak to 

6% (P .0001). In addition, the proportion of people who went without food fell from 

64.4% before the epidemic to 45.1% during it (P 0.01). Sixty-eight percent of individuals 

who reported missing meals before to the pandemic cited a lack of time as the primary 

reason, whereas 39% cited a lack of appetite as the primary reason for meal skipping 

during the epidemic. 74% of participants reported consuming fewer than eight cups of 

water per day during the pandemic, despite the fact that the data revealed an increase in 

meal frequency. 

Ylmaz and Gökmen (2020) found that when people are bored or stressed, they tend to eat 

more, particularly comfort foods that are heavy in fat, sugar, salt, and calories. 

In addition to protein, Alschuler et al. (2022) found that eating meals rich in vitamins and 

minerals and avoiding those that may further deplete these nutrients aid in nutritional 

convalescence. Vegetables and fruits are rich in phytochemicals such those that have 

anti-inflammatory and antioxidant properties and are essential for a healthy diet. 
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Improved lung function has been linked to a diet higher in fruits and vegetables, which 

has been shown to decrease airway inflammation and oxidative stress while 

simultaneously lowering levels of TNF, C-reactive protein, and inflammatory cytokines 

(Ilari et al. 2021The USDA divides produce into many groups, including dark green 

vegetables, red/orange vegetables, legumes, starchy vegetables, other vegetables 

(including iceberg lettuce, onions, green beans), and fruit(Alschuler et al. 2022). 

From the 1,042 people who participated in the research, 995 gave specifics about how 

many vegetables they ate each day, according to Jordan et al. (2021). Twenty-seven 

percent of these people reported an age-unrelated shift in the amount of vegetables they 

ate. From 25% in the most recent 4 weeks to 8% in the most recent 12 weeks, the 

percentage of respondents who reported a change declined with increasing timeframes 

beginning with the interview. Although "living environment" as a whole was not having a 

major bearing on people's propensity to eat their vegetables. 

As far as the intake of vegetables and nuts, whole grain cereals (i.e. bread, pasta, rice), 

and legumes are concerned, Grant et al (2021) indicated that dietary habits in conformity 

with the guidelines of the Mediterranean Diet were regularly followed. About a quarter of 

participants said they often drank sugary drinks, and the vast majority said they avoided 

added fats like butter and margarine in favor of olive oil. Nearly half of the sample 

reported eating habits that deviated from the Mediterranean Diet's guidelines, such as 

eating red meat more than once a week or not getting enough of the recommended 

amount of whole grain cereals. Adding sugar to beverages and eating sweets and pastries 

three or more times a week were also noted as being prevalent practices. 



 80 

Some restaurants may have just opened, but eating in close quarters with people poses a 

health risk; ordering takeaway or delivery is a safer choice that still supports 

neighborhood eateries (Harvard Medical School, 2020). The Centers for Disease Control 

and Prevention (CDC) reports that the meal itself is not likely to spread the COVID-19 

virus. It's more probable that being in close touch with the individual who delivers the 

meal will be dangerous. It is imperative that restaurants and delivery services adhere to 

the regulations set out by their respective regional health authorities on the cleanliness of 

their kitchens and the frequent testing of their staff for COVID-19. 

Many scientists have argued that a pandemic setting would be ideal for evaluating dietary 

interventions for infectious illnesses. Fruits, vegetables, whole grains, low-fat dairy 

products, and healthy fats (i.e. olive oil and fish oil) are recommended, as is limiting 

sugary beverages and high-calorie, high-salt meals, as is maintaining a healthy weight, 

according to the findings of previous review studies (Hibino and Hayashida, 2022). 

Specifically, they analyzed the therapeutic relevance of functional food constituents as 

complementary medicines that may be useful in the prevention or treatment of COVID-

19. 

62% of participants in Jordan et al(2021) .'s research said they did not notice a difference 

in their overall food intake. When comparing the percentages of individuals who saw a 

rise and those who saw a drop over time, the former was much larger (23 vs. 15 percent ). 

It was the ones who reported going into lockdown who saw the largest shift in their food 

supply. Both a reduction and an increase in food intake were seen. 
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Our findings are consistent with those of Rodriguez-Leyva and Pierce (2021), who found 

that COVID-19 significantly impacted certain groups via changed eating patterns. It is 

important not to minimize the acute impacts and possibly long-term negative 

consequences that social isolation and lockdowns have had on eating patterns during the 

COVID-19 epidemic. 
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6.1 Conclusion 

While there is a wealth of information on COVID-19, little is known about how the virus 

impacts quality of life due to changes in dietary behavior or how nutrition could influence 

the treatment of the virus. The prevalence of COVID-19 infection and death might be 

influenced by dietary treatments. After controlling for other healthy behaviors, social 

determinants of health, and measures of viral transmission, our results show that a 

healthy diet is related with a decreased incidence of COVID-19 and severe COVID-19. It 

seems from this research that public health interventions targeting poor nutrition and 

metabolic health, as well as the social determinants of health, may help mitigate the 

severity of this pandemic. COVID-19 may have had a major impact on certain 

populations, as seen by shifts in eating habits. 
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6.2 LIMITATIONS 

 As it was a cross-sectional study, and sample size was small with a high attrition 

rate, it did not estimate the causal inference on the variables of interest. 

 As the data were collected at the same time, it was not possible to make a 

temporal relationship between exposure and outcome.  

 Only one hospital (HFRCMCH) was involved, so the study cannot be a 

representative of the overall situation existed in Bangladesh. 

 Difficulties in data collection and analyses due to high rate of Covid-19 based 

mortality during that period (2020) in Bangladesh at the time of data collection.  
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6.3 RECOMMENDATIONS 

 Further multi-centers population-based survey are very much intended to reach a 

strong consensus.  

 The recommendations provide an up-to-date, evidence-based approach to the full 

range of issues related to the formulation strategies to the ensure cost-effective 

diet to cope with the pandemic of Covid-19  as well as identifying evidence gaps 

for further research. 

 Further research works are needed to evaluate the clarity of the essential food-

habit and other life-style factors to boost up the immune system  
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QUESTIONNAIRE 
Dietary habit and Nutritional status on the severity of covid-19 

treatment, admitted in selected hospital of Dhaka city Bangladesh. 
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Habitual Factors Related Variables/Behavioral Factors  
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Average food intake in last 7 days 
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Dietary Habit Related Factors /
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Section G 

Clinical Feature, Treatment Related Variables
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