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 المستخمص:
( ْٕ يزع ذُفسٙ خطٛز َرج ػٍ الإطاتح 99)كٕفٛذ  2099يزع فٛزٔس كٕرَٔا 

ٔاَرشز تسزػح، يسثثا جائحح ػانًٛح يغ ارذفاع   ( 2-كٕف  -سارس(تفٛزٔس كٕرَٔا انجذٚذ 

ذلاخ انؼذٖٔ ٔانٕفٛاخ.ٔقذ أشارخ انذراساخ انحذٚثح إنٙ أٌ سٕء انرغذٚح ْٕ أحذ انؼُاطز يؼ

الأساسٛح انرٙ قذ ذكٌٕ سثة فٙ تطٙء انرؼافٙ أٔ ػذو انرؼافٙ ػهٗ الإطلاق، تانُسثح نلأشخاص 

ار ، نًؼزفح يذٖ اَرش99انًظاتٍٛ. انٓذف يٍ انذراسح: ذقٛٛى انحانح انرغذٔٚح نهًرؼافٍٛ يٍ كٕفٛذ 

َقض/سٕء انرغذٚح تُٛٓى. انًزضٗ ٔطزق انثحث: ْذِ دراسح ٔطفٛح يسرؼزضح نهًلاحظح ذًد 

، خلال انفرزج يٍ 99يزٚضا تانغا فٙ غضٌٕ أسثٕػٍٛ تؼذ انرؼافٙ يٍ الاطاتح تـ كٕفٛذ  272ػهٙ 

. ٔكاَد أداج انرقٛٛى انًسرخذيح ْٙ اسرثٛاٌ انرقٛٛى انرغذٚح 2029يإٚ  20إنٗ  2029يارس  7

سُح، ٔكاٌ يرٕسظ دخم  97.78±  60.99يزٚضاً تؼًز  272نًظغز. انُرائج: شًهد دراسرُا ا

جُّٛ  9200إنٗ  7600%( أكثز يٍ 66.6الأسزج نًا ٚقزب يٍ َظف انًزضٗ انًرؼافٍٛٛ )

. ٔكاٌ يرٕسظ يؤشز كرهح 99-% يٍ انًزضٗ ػٍ أػزاع يا تؼذ كٕفٛذ 86يظز٘ شٓزٚاً. أتهغ 

ٔذثٍٛ اٌ يسرٕٖ . (BIM≥ 30)% يظُفٌٕ تانسًُح 62.9ا كاٌ تًُٛ 2.707±29.6انجسى 

% يٍ الاشخاص 27.2انحانح انرغذٔٚح انذ٘ ذى تٕاسطح اسرثٛاٌ ذقٛٛى انرغذٚح انًظغز أٌ 

( . انخلاطح: 0.999±2.79انًرؼافٍٛٛ كإَا يؼزضٍٛ نخطز سٕء انرغذٚح تًرٕسظ درجاخ )

ٍٚ ٚؼإٌَ يٍ سٕء انرغذٚح ػُذ إدخانٓى إنٗ ، ٚجة ذحذٚذ انًزضٗ انذ99-نًٕاجٓح جائحح كٕفٛذ 

يٍ أجم ذٕفٛز انزػاٚح أٔ انٕقاٚح  99-انًسرشفٗ ٔٔضغ اسرزاذٛجٛح ذسرٓذف جًٛغ يزضٗ كٕفٛذ 

 زا.لأقهٓى ذأث

  انكهًاخ انًفراحٛح:

 ، سوء التغذية، تقييم التغذية المصغز ، مؤشز كتلة الجسم .11جائحة كوفيد 
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Abstract: 

 Background: Coronavirus disease 2019 (COVID-19) is a serious 

respiratory disease that resulted from infection with a new coronavirus 

(SARS-CoV-2) and has rapidly spread, causing a global pandemic with high 

rates of infection and mortality. In particular, recent studies have reported 

how malnutrition is one of the crucial elements that may be predictive of 

slower recovery or no recovery at all, for the affected subjects. Aim of the 

study: The present study aims to assess the nutritional status of patients 

recovered from COVID-19, to describe the prevalence of under/malnutrition 

of these patients. Patients and methods: This is a cross-sectional study on 

275 adult patients within two weeks post-COVID-19 infection i.e. within 2 

weeks after the end of isolation period/recovery) during the period of March 

7, 2021, to May 20, 2021. The assessment tool used was the Mini Nutritional 

Assessment (MNA). Results: Our study included 275 patients with age 40.16 

± 13.78 years, the average family income of almost half of included patients 

(44.4%) was >3400 to 6500 Egyptian pounds per month. Post-COVID-19 

symptoms were reported by 84% of the patients. The mean BMI was 

29.4±5.707 while 45.1% were obese (BIM≥ 30). The level of the nutritional 

status assessed by MNA SCORE showed that 53.5% of studied populations 

were at risk of malnutrition with (2.31 ± 0.611) mean scores for all included 

patients.  Conclusion: In the face of the COVID-19 pandemic, emphasis 

must be placed to identify undernourished patients on admission and develop 

an active strategy in all COVID-19 patients for care or prevention for those 

least affected.  
 

Keywords: COVID-19 pandemic, malnutrition, Mini Nutritional 

Assessment, body mass index. 
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Introduction 

Coronavirus disease 2019 (COVID-19) is a serious respiratory disease that 

resulted from infection with a new coronavirus (SARS-CoV-2). (Kamal et al., 

2021). The virus has rapidly spread, causing a global pandemic with high rates of 

infection and mortality (Cumpstey et al., 2021). Patients suffered from different 

symptoms like fever, dry cough, and fatigue which is mild in about 80% of cases, 

but the severity of the case may progress to develop respiratory distress or 

respiratory failure, and hence, the need for intensive care unit (ICU) will be 

increased (Wu and Mc Googan, 2020). Since the first cases of COVID-19 were 

reported in Wuhan, the nutritional status of individuals infected with the virus has 

not been included in the risk profiles prepared (Cumpstey et al., 2021). The 

nutritional status of individuals is considered an indicator of health status, in 

addition to being an element of resistance against undercurrent diseases. 

Furthermore, optimal nutritional status transcends the individual, and poor diet in a 

population can be considered a group risk factor (Stefan et al., 2020). The concept 

that nutritional status directly impacts the proper functioning of the immune system 

is not new. Evidence exists on the influence of diet on the immune system and 

susceptibility to disease (Marasco et al., 2020). 
 

According to recent clinical evidence in the COVID-19 pandemic 

scenario, several aspects have been correlated with more critical patients' 

admissions to the hospital, higher rate of complications, longer recovery 

time, and even higher mortality rate. In particular, recent studies have 

reported how malnutrition is one of the crucial elements that may be 

predictive of slower recovery or no recovery at all, for the affected subjects 

(Calder et al., 2020). Malnutrition refers to the incorrect intake of both 

energy and macronutrients (carbohydrates, proteins, fats), as well as to 

micronutrient (minerals and vitamins) deficiency. In the case of shortage of 

energy intake, the food energy fails to meet the individual’s needs, whereas 

micronutrient deficiency refers to a lack of vitamins and minerals which are 

needed, in small amounts, for healthy growth and development. Although it 

might seem contradictory, individuals might be overfed in terms of energy 

but be deficient in one or more micronutrients in their routine diet. 

Inadequate intake of these nutrients is currently largely diffuse, leading to an 

impaired resistance to infections and, consequently, to an increase in disease 

seriousness (Bold et al., 2020).  
 

It is known that malnutrition represents a risk factor for severity of 

and mortality from viral pneumonia since the times of the 1918 influenza 

pandemic (Short et al., 2018). Similarly, the recently described SARS-Cov2 

infection (COVID-19) and related pneumonia could be closely associated 
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with malnutrition (WU et al., 2020) and (Liu et al., 2020). Indeed, some 

features observed in COVID-19 patients are likely to lead to bodyweight loss 

and malnutrition. These include: symptoms potentially resulting in decreased 

food intake such as dyspnea, dyspepsia, anosmia, anorexia, dysphagia, 

nausea, vomiting, diarrhea; hyper-metabolism, and increased energy 

requirements, as observed in various types of severe infection older age with 

frailty and various comorbidities (Bedock et al., 2020). Also, previous 

studies showed that patients with severe pneumonia were at risk of protein-

energy malnutrition, which severely impaired respiratory muscle contractility 

and the immune defense system. COVID-19 patients also have some signs of 

malnutrition such as decreased serum albumin and pre-albumin levels and 

impaired liver and kidney function. Nutrition risk screening and nutrition 

support have been recommended for critically ill COVID-19 patients. 

However, clinical evidence of nutrition risk and its association with clinical 

outcomes for COVID-19 patients is limited (Zhao et al., 2021). 
 

Only a few studies, performed in the Chinese population, have 

evaluated nutritional status in COVID-19 patients, finding a risk of 

malnutrition in approximately 80% of them during hospitalization. To the 

best of our knowledge, no studies are reporting nutritional status at discharge, 

and no studies evaluating nutritional support in this type of subject (Ramos et 

al., 2021). The nutritional diagnosis and early nutritional management of 

COVID-19 patients must be integrated into the overall therapeutic strategy, 

as with any acute case of metabolic attack (Yuki et al., 2020) and (Sohrabi 

et al., 2020). Several tools have been proposed for the evaluation of the 

nutritional status. The Mini Nutritional Assessment (MNA), recommended 

for the evaluation of nutritional status in patients in healthcare settings, 

appears ideal for patients with COVID -19, alongside a clinical and Para- 

clinical evaluation (Haraj et al., 2021).   
 

For all the above, an adequate assessment of nutritional status in 

COVID-19 patients, as well as the prescription of a nutritional treatment 

adapted to their needs, is essential to achieve a better nutrition status, which 

will certainly improve clinical outcomes. Therefore, the present study aims to 

assess the nutritional status of patients recovered from COVID-19, to 

describe the prevalence of under/malnutrition of these patients. 
 

Methods 

Sample of study 

This is a cross-sectional study on 275 adult patients within two weeks 

post-COVID-19 infection i.e. within 2 weeks after the end of isolation 
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period/recovery) during the period of March 7, 2021, to May 20, 2021. 

Patients were included in the study if they had COVID-19 confirmed 

infection in the registry (positive COVID-19 polymerase chain reaction (PCR 

test) or if clinical, laboratory, and radiological criteria suggested that they had 

COVID-19. They were interviewed in the follow-up clinics or by phone and 

were asked to fill out an online form. The patients' sample included 121 

males and 154 females, with an average age of 40 years (19 -81 years), in 

Port Said and Assuit Governorates, Egypt. 
 

Questionnaire and score 

The evaluation was conducted using a Google Forms survey based on 

original questions of the full Mini Nutritional Assessment (MNA) 

questionnaire. The MNA is a validated instrument initially developed to 

assess nutritional status in elderly patients and is mainly indicated for 

research settings (Holvoet et al., 2020).   The tool identifies individuals at 

risk of malnutrition or malnourishment based on the presence of reduction in 

food, disease burden, weight loss, body mass index, or reduced mobility 

(Kaiser et al., 2009). The MNA includes 18 items grouped in 4 rubrics: 

anthropometric assessment [Body Mass Index (BMI) calculated from a 

person's weight in kilograms divided by the square of height in meters], 

weight loss, and arm and calf circumferences); general assessment (lifestyle, 

medication, mobility, and presence of signs of depression or dementia); short 

dietary assessment (number of meals, food and fluid intake, and autonomy of 

feeding); and subjective assessment (self-perception of health and nutrition). 

The full MNA can be completed in less than 15 minutes. Each answer has a 

numerical value and contributes to the final score, which has a maximum of 

30. With threshold values of ≥ 24 for well-nourished, 17-23.5 for at risk of 

malnutrition, and <17 for malnourished. The sensitivity, specificity, and 

positive predictive values according to the clinical status were 96%, 98%, 

and 97% (Guigoz, 2006). 
 

Statistical Analysis 

Statistical analyses were performed using IBM- SPSS Statistics 

Version 20 (IBM Corp, Armonk, NY). Categorical data were presented as 

numbers and percentages and compared using the χ2 test. Continuous data 

were reported as means ± standard deviation (SD) and/or median (min-max) 

and tested for normality using the Shapiro–Wilkes test. The t-test was used 

when the quantitative data were normally distributed, and the Mann–Whitney 

test was used when the data were not normally distributed. In all statistical 

tests, P≤0.05 was considered statistically significant. 
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Results  

The demographic characteristics of patients recovered from COVID-

19 were shown in Table (1). The study included 275 post-COVID-19 

patients within 2 weeks after recovery, of the 154 (56%) were females and 

121 (44%) were males. The mean age was 40.16 ± 13.78 years while the 

highest group (31.6%) of the studied population age ranged between 31 to 

40 years old. The average family income of almost half of included patients 

(44.4%) was >3400 to 6500 Egyptian pounds per month. 

Clinical characteristics and the nutritional status by MNA SCORE of 

patients recovered from COVID-19 were shown in Table (2). From such 

data it could be noticed that regarding the clinical condition of the included 

population during acute infection, 60.7% of the patients had moderate 

disease while 24.4% had the mild infection, 12.0% needed hospital 

admission and 15.6% of them needed oxygen therapy. Only 21.8% of the 

included population had chronic comorbid conditions. Post-COVID-19 

symptoms were reported by 84% of the patients and the most frequent 

symptoms were easy fatigability followed by cough and loss of appetite/ 

overeating respectively (38.9%, 13.1%, and 11.6%). The mean body mass 

index (BMI) of the studied population calculated within 2 weeks after 

recovery was 29.4±5.707 while 45.1% were obese (BIM≥ 30). The level of 

the nutritional status assessed by MNA SCORE showed that 53.5% of 

studied populations were at risk of malnutrition with (2.31 ± 0.611) mean 

scores for all included patients.  

The differences in the level of nutritional status MNA SCORE 

according to gender, need for hospitalization, need for oxygen, and presence 

of chronic diseases was illustrated in a Table (3). From such data, it could be 

noticed that no statistically significant difference in the level of MNA 

SCORE according to gender or need for hospital admission was detected. On 

the other hand, there was a statistically significant difference in the same 

score according to a need for oxygen therapy and the presence of chronic 

comorbid disease (P-value= 0.002, <0.001 respectively). 

On the other side, MNA SCORE level was non-significant correlation 

with the patient age (r
2
=0.0265, y = -0.0407x + 23.809) and severity of 

COVID-19 infection/duration (r
2
=0.0131, y = -0.0787x + 23.074) while the 

opposite direction with the family income (r
2
=0.0122, y = 0.0002x + 21.082). 

Also, obesity (BMI) level was non-significant correlation with the severity of 

COVID-19 infection/duration (r
2
=0.0018, y = -0.037x + 12.487). 
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Table 1. Demographic characteristics of patients recovered from COVID-19 

(n= 275) 

Mean ± SD Relative percentage 
 

Frequency Demographic variables 
 

NO. 

 

Gender 

1 56.0 154 Female 

44.0 121 Male 

 

40.16±13.78 

 

 

Age range (Year) 

2 

23.3 64 < 50  

17.5 48 41 to 50  
31.6 87 31 to 40  
25.5 70 21 to 30  
2.2 6 > 20  

 

1.71±0.690 

 

Family income (Egyptian pound) 

3 
42.2 116 2000 to 3400  
44.4 122 > 3400 to 6500  
13.5 37 > 6500  

 

Table 2. Clinical characteristics and the nutritional status by MNA SCORE 

of patients recovered from COVID-19 (n= 275) 

Mean ±SD 
Relative 

percentage 
Frequency Clinical characteristics NO. 

 

Chronic disease 

1 78.2 215 No 

21.8 60 Yes 

 
 

The severity of COVID-19 

infection 

2 24.4 67 Mild  

 
60.7 167 Moderate 

14.9 41 Severe 

 

Hospital admission  

3 88.0 242 No 

12.0 33 Yes 

 

 Oxygen therapy 

4 84.4 232 No 

15.6 43 Yes 

 
Persistent symptoms after recovery 

5 16.0 44 None 

11.6 32 Loss of appetite- Overeating 
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Table 3. The differences in the level of nutritional status MNA SCORE 

according to gender, need for hospitalization, need for oxygen, and presence 

of chronic diseases (n = 275) 

Nutritional Status by MNA SCORE 
Variables 

P-value Mean 

0.065 
131.03 Female (n=154) 

Gender 
146.87 Male (n=121) 

0.078 
117.68 Yes (n=33) 

Hospital admission 
140.77 No= (242) 

0.002* 
106.84 Yes (n=43) 

Oxygen Therapy 
143.79 No= (232) 

0.001* 
105.80 Yes (n=60) 

Chronic disease 
146.99 No= (215) 

Mann-Whitney Test. 

10.9 30 Sleep Disorders 

5.8 16 Confusion 

38.9 107 Fatigue 

2.2 6 Loss of taste or smell 

1.5 4 Dyspnea 

13.1 36 Cough 

29.41 ± 5.707 

Body Mass Index 

6 

0.7 2 BIM<18.5 kg/ m
2
 (Underweight) 

23.6 65 
BIM= 18.5–24.9 kg/m

2 
(Normal 

weight) 

30.5 84 BIM=25–29.9 kgm
2 

(Overweight) 

45.1 124 BIM≥ 30kgm
2 

(Obese) 

 2.31 ± 0.611 

MNA SCORE 

7 38.5 106 Normal nutritional status  

53.5 147 At the risk of Malnutrition 

8.0 22 Malnutrition 
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(a) (b) 

  

(c) (d) 

  

Figure (1): Correlation between different parameters measured and MNA 

SCORES of patients: a) MNA SCORES vs. patient age, (b) MNA SCORES 

vs. family income, (c) MNA SCORES vs. severity of COVID-19 

infection/duration, and (d) BMI vs. severity of COVID-19 infection/duration. 
 

Discussion 

At the end of 2019, a new coronavirus called SARS-CoV-2 appeared 

in Wuhan, China. It was responsible for the emergence of a new acute 

respiratory infection now known as ―COVID-19‖. It was declared a 
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pandemic by the World Health Organization (WHO) on March 11, 2020 

(Zhu et al., 2020). As of September 24, 2020, it had reached 30 675675 

people and caused 954 417 deaths. In all countries facing the epidemic, the 

great challenge is the management of severe cases. Based on the risk factors 

linked to lethality and the development of severe forms, in particularly 

advanced age and the presence of comorbidities. Egypt was ranked 62nd in 

the number of people infected with the emerging covid19, out of 215 regions 

and countries around the world (Health, 2020). Frist case of COVID–19 in 

Egypt infections was discovered on February 14, 2020. Since that date, when 

the first case of COVID – 19 infections appeared, the cases numbers were 

increased to exceed 7000 cases by May 2020 with a mortality rate of 6.4% 

(Health, 2020).  

Since there is still no specific cure or effective vaccine available for 

COVID-19, the main means of minimizing disease, death, and other 

pandemic costs are behavior. This behavior includes social distancing 

measures such as limiting non-essential trips outside of the home and 

maintaining adequate social distance (6 feet or greater) from others in public 

settings (Centers for Disease Control and Prevention, 2020). Also, 

Egyptians are experiencing an increase in the number of chronic diseases, 

more than a fifth of the Egyptian population suffers from at least one chronic 

disease; with a require prolonged management which affects their nutritional 

status, with a major risk of under/malnutrition (Amine
 
and Sayed Ahmed, 

2021). And to avoid the consequences of a severe form of COVID-19, Assiut 

university hospital center, which is a tertiary care structure dedicated to the 

management of the most severe cases, has defined a course of care from the 

arrival of the patient in the emergency room, hospitalization in the intensive 

care unit, to their discharge. 

In our study, 8% of patients had Malnutrition and 53.5% a risk of 

undernutrition. Also, the present study with the others reported that a positive 

correlation was found between poor nutritional status and the long stay in 

intensive care (Jiang al., 2020: Silverio et al., 2021). Recent studies and 

guidelines indicate that COVID-19 patients are at high risk of malnutrition 

(Amine
 
and Sayed Ahmed, 2021; Haraj et al, 2021 and Jiang al., 2020). 

Also, Thibault et al., (2021) reported that the most severe cases are 

encountered in particular in patients with a chronic disease, the elderly, or 

those with co-morbidities. These diseases often mask the underlying protein 

malnutrition. Patients with COVID-19 should be considered at high risk for 

malnutrition. Furthermore, Li et al., (2020) study of elderly hospitalized 

patients with COVID-19 reported that 53% of patients suffered from 

malnutrition. Many studies explained undernutrition during COVID-19 
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infection by the increase in energy expenditure linked to ventilator work 

during a severe respiratory infection which induces an inflammatory 

syndrome and hyper catabolism, and also by the very reduced food intake 

linked to several factors: anorexia secondary to an infection, respiratory 

discomfort, anosmia, ageusia and digestive symptoms including diarrhea, 

vomiting and/or abdominal pain (Haraj et al, 2021; Clemente-Suárez et al., 

2021 and Jiang et al., 2020). Such a hypothesis was confirmed by two 

Chinese case series of 651 and 1141 COVID-19 patients estimated the 

prevalence of gastrointestinal symptoms at 11.4 to16% and this is why it is 

necessary to regularly monitor qualitative and quantitative food intake 

(Singer et al., 2019 and Aguila et al., 2020).  

Also, Thibault et al., (2021) and, Li et al., (2020) reported that as in 

other severe respiratory infections characterized by an inflammatory 

syndrome and hyper catabolism, an increase in energy expenditure linked to 

the work of ventilation, leads to a rapid deterioration of the respiratory 

muscle function, aggravating the consequences of pulmonary damage. They 

also found that in severe COVID-19 patients, lymphopenia is common due to 

the immune response, and antioxidant defenses are worsened by malnutrition 

leading to an increased risk of complications. So, adequate protein intake is 

essential in acute infections and malnutrition. Also, amino acids, and in 

particular glutamine, are essential energy substrates for immune cells such as 

lymphocytes. Finally, Van Zanten et al., (2019) and Barazzoni et al., (2020) 

reported that the modalities of nutritional treatment in COVID-19 patients are 

the same as in patients hospitalized for other acute pathologies. In the 

absence of initial undernutrition, the management consists of preventing 

aggravation by implementing a high-calorie and high-protein diet in COVID-

19 patients. In case of moderate undernutrition, a high-calorie and high-

protein diet with oral nutritional supplements between meals will be 

recommended. In case of severe undernutrition (or portions consumed 50%), 

early enteral nutrition by nasogastric tube, unless contraindication should be 

recommended (Bouteloup and Thibault, 2014; Haraj et al., 2021 and 

Jiang et al., 2020). 
In conclusion, in the face of the COVID-19 pandemic, emphasis must 

be placed to identify undernourished patients on admission and developing an 

active strategy in all COVID-19 patients for care or prevention for those least 

affected. Nutritional treatment methods for COVID-19 patients are the same 

as those used in patients hospitalized for other acute illnesses/pathologies. 
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