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Abstract 

Background and Purpose: Due to the high prevalence of vitamin D deficiency in Iran and the high mortality 

rate associated with COVID-19, this study investigated the serum level of vitamin D in patients with COVID-19 

and compared them with healthy people . 
Materials and Methods: This descriptive and cross-sectional study was conducted on 158 people referred to 

Amir al-Momenin Hospital in Ahvaz in 2021.  Among them, 81 people were in the case group, and their 

disease was confirmed by RT-PCR. Also, 77 people who were not infected with COVID-19 were selected as 

the comparison group. The required data were collected by the checklist designed by the researcher. They 

were analyzed in SPSS Ver. 22 using descriptive and analytical statistical methods . 
Results: This study investigated the case group with a mean age of 43.89±0.04 and the control group with a 

mean age of 46.05±2.06. The mean vitamin D serum level was 11.72±12.53 in the case group and 

20.86±15.19 in the control group. A significant difference was found between the two study groups regarding 

the mean vitamin D level (P=0.03). 

Conclusion: The results revealed that the serum level of vitamin D in patients with COVID-19 is lower than in 

healthy people and the frequency of vitamin D deficiency is higher in these patients. Thus, it is recommended 

to conduct more comprehensive studies to investigate the role of vitamin D in these patients. 
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Introduction 

The epidemic caused by the new coronavirus, 

named COVID-19 by the World Health 

Organization, became a large epidemic as it 

spread unimaginably in countries worldwide (1). 

Several cases of this disease were reported in 

Japan, South Korea, Thailand, and the United 

States within less than a month of the outbreak 

of this disease in China. The World Health 

Organization officially announced the epidemic of 

the COVID-19 disease on March 11, 2020 (2).  

The COVID-19 virus, which has led to severe and 

acute respiratory distress syndrome in some 

patients and the death of some patients, has 

become a pandemic and has spread to all 

countries. The lack of any definitive treatment or 

prevention and the prediction of some 

epidemiologists about infection of at least 60% of 

people has caused a high level of stress and 

concern in societies (3). Based on the World 

Health Report, this disease has infected more 

than 100 million people and killed more than 2 

million people worldwide after about one year of 

its onset (4). 

This disease usually causes the death of many 

people due to respiratory failure. Using the 

quarantine method deprives people of making 

vitamin D3 (5). Vitamin D plays a significant role 

in improving the function of the immune system 

against pathogens by helping to maintain the 
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integrity of the physical barrier, and 

strengthening innate, and acquired immunity. 

 The primary role of vitamin D is in regulating 

bone metabolism, calcium, and phosphate 

homeostasis in the body (6). ). However, the 

studies conducted in recent years have focused 

more on its association with inflammatory 

diseases, autoimmune disorders, cardiovascular, 

infectious, and different types of cancer (5,7). The 

relationship between serum levels of vitamin D 

and respiratory diseases is one of the topics that 

has received the attention of researchers during 

these years. Various studies have reported the 

effect of vitamin D on chronic obstructive 

pulmonary diseases (8), asthma, allergies, 

influenza (9), and upper respiratory tract 

infections (10). 

Many reports have been published about the 

effects of this vitamin in preventing the disease 

and reducing the disease severity in infected 

people with the onset of the COVID-19 pandemic. 

For example, Yisak et al. (2021) reviewed 9 

studies about the association between vitamin D 

serum levels and the rate of infection, prognosis, 

and mortality caused by COVID-19 until the end 

of 2020. They reported that the serum level of 

vitamin D is associated with the consequences of 

COVID-19 disease (11). Da Rocha et al. (2021) 

reported that using vitamin D might have benefits 

for COVID-19 patients (12). Grove et al. (2021) 

reported no association between vitamin D and 

COVID-19. Vitamin D can play a vital role in 

preventing COVID-19 by strengthening the 

immune system and increasing the production of 

antioxidant and antimicrobial agents. 

Additionally, this vitamin can be effective in 

reducing the symptoms of COVID-19 disease by 

modulating the activity and increasing the 

efficiency of natural and specific immune cells. It 

also reduces the inflammation caused by their 

overstimulation (13). 

Since several studies have been conducted so far 

on the association between vitamin D and the 

COVID-19 disease and they have provided 

contradictory results, the present study aims to 

systematically review the studies conducted to 

evaluate the relationship between vitamin D 

serum levels and the severity of the symptoms of 

the COVID-19 disease among staff of Amir al-

Momenin Hospital in Ahvaz. An effective step can 

be taken to control the global COVID-19 epidemic 

as much as possible using its results . 
Methods 

This descriptive and analytical study investigated 

the relationship between vitamin D levels and the 

incidence of COVID-19 among the staff of Amir al-

Momenin Hospital in Ahvaz in the spring and 

summer of 2021. The study was conducted after 

obtaining the code of ethics from Ahvaz 

Jundishapur University of Medical Sciences and 

the necessary permits. The census sampling 

method was used in this study.  

Accordingly, 170 patients were studied 12 of 

which were excluded from the study due to 

personal dissatisfaction. The inclusion criteria of 

the study included staff infected with COVID-19 

and their throat swab PCR test results were 

positive or lung involvement was confirmed 

based on a lung CT scan, having consent to 

participate in the study, no history of underlying 

diseases related to vitamin D deficiency (such as 

parathyroid, history of surgery, liver and kidney 

failure, and malabsorption disorders such as 

chronic diarrhea, bile duct disorder, pancreas, 

and celiac). 

People who did not consent to the necessary 

sampling and did not cooperate were excluded 

from the study. In this study, the minimum 

sample size was estimated to be 81 people in the 

case group and 77 in the control group using the 

sample size estimation formula to compare the 

means and considering the confidence level of 

95%, the test power of 80%, the standard 

deviation of the vitamin D3 level that was 

estimated at 1.5, and the minimum significant 

difference between the two groups regarding 

COVID-19 that was considered to be about 0.8 . 
The control group was selected among the 

patients who were not infected with COVID-19 

and matched the case group regarding 

demographic information. A self-made checklist 

was used to collect the data. It included 

information such as age, gender, marital status, 

employment status, underlying disease history, 

and vitamin D level. It was completed by the 

researcher.  In this study, the blood sample taken 

from the patients was centrifuged and the serum 

level of vitamin D3 was examined using an ELISA 

kit (DSI, Germany) and the results were recorded. 

The vitamin D level was reported on an ng/ml 

scale. The vitamin level was examined in three 

categories of deficiency (less than 10 ng/ml, 
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between 10-20 ng/ml, and more than 20 ng/ml). 

Finally, the results of completing the checklists 

were analyzed using SPSS-22 software. The 

Kolmogorov-Smirnov test was used to describe 

the data related to the qualitative variables of 

frequency and percentage to examine and 

analyze the studied groups . 
Results 

In this study, 81 COVID-19 patients as the case 

group with a mean age of 43.89 ± 0.04 and 77 

patients as a comparison group with a mean age 

of 46.05 ± 0.06 were examined (Table 1). In this 

study, 67 of the participants were male (43 in the 

case group and 24 in the control group) and 91 

were female (38 in the case group and 53 in the 

control group). Also, 98.3% of people in the case 

group and 98.2% in the control group had a 

university education, and 82.7% in the case group 

and 0.74% in the control group had outpatient 

treatment. According to the chi-score test, no 

significant difference was found between the 

case and the control groups (Table 2). 

 

Table 1. Examining the mean and standard 

deviation of age in the two study groups 

Variable 
Case group 

Control 

group P 

SD±Mean SD±Mean 

Age 0.04±43.892 0.06±46.052 0.34 

 

Table 2. Comparison of demographic information 

in case and control groups 

Group 

 

 

Variable 

Case Control 

P-

value F (%) F (%) 

Gender 

Female 
38 

(46.91) 

53 

(68.83) 
0.24 

Male 
43 

(53.08) 

24 

(31.16) 

Education 

University 
79 

(98.3) 

76 

(98.2) 
0.33 

Diploma 2 (1.7) 1 (1.8)  

Treatment 

Outpatien

t 

69 

(82.7) 
60 (74) 

0.42 
Hospitaliz

ed 

12 

(17.3) 

117 

(26) 

 

Based on the results of Table 2, the mean vitamin 

D level of two groups of patients was significantly 

different (P=0.03) (Table 3). 

 

Table 3. Examining the serum 25-hydroxy vitamin 

status in the studied groups 

Variable 
Case Control 

P 

SD±Mean SD±Mean 

Serum 

vitamin 

D 

11.72 ±12.53 20.86 ±15.19 0.03 

 

According to the results, 54.5% of the control 

group subjects had normal vitamin D and 25% of 

the case group subjects had vitamin D deficiency. 

Also, the vitamin D deficiency in the control 

group was significantly lower than the case group 

and there was a significant difference between 

the case and control groups (Table 4). 

 

Table 4. Examining the frequency and percentage 

of vitamin D in the studied groups 

Variable 

 

Case 

group 

Control 

group 

P 

F (%) F (%) 

Vitamin D 

deficiency 

(%60)  

48 

(25%)  

27 

00.0 

Vitamin D 

insufficiency 

(25% ) 20 (17% ) 12 001.0 

Normal 

vitamin D 

(%15 ) 13 54.5)) 
38 

00.0 

 

Discussion 

Based on the results, no significant difference 

was observed between the mean age of the cases 

and control groups. Thus, it can be stated that 

age was not an influencing factor in infection with 

COVID-19. In the study by Arvinte et al., the mean 

age of the patients was 53 years (14). The 

difference between the results of the studies can 

be the difference in the studied population. Most 

of the studied patients were male. In other 

studies, the frequency of the male population 

was higher among those infected with COVID-19. 

In this regard, the results of the present study are 

in line with those of previous studies (15-17). 

Males are more prone to this disease than 

females. Several hypotheses have been proposed 
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in this regard. 

Luo et al. stated that the cause of high infection 

with COVID-19 in males could be sex hormones 

and the protective role of the X chromosome, 

which plays a vital role in innate immunity (18). 

The primary cause of this disease in males in Iran 

can be more presence of females at home to take 

care of family affairs and more presence of males 

in the work environment outside the home due 

to Iranian culture and as a result more direct 

contact of males with other people. The analyses 

of the present study revealed that COVID-19 

patients have a lower level of vitamin D3 and the 

lack of this vitamin is significantly associated with 

infection with COVID-19. The study by Im et al. 

investigated the status of vitamins and minerals 

in patients infected with COVID-19. Similar to the 

results of the present study, they showed that 

the serum level of vitamin D in patients infected 

with COVID-19 compared to the control group 

was significantly lower (19). 

The meta-analysis study by Ghasemian et al. also 

revealed that a significant number of COVID-19 

patients suffer from D deficiency and it is 

associated with the increased risk of COVID-19 

(20). Baktash et al. investigated serum vitamin D 

status and the disease outcome in elderly 

patients with COVID-19. They found that patients 

with lower levels of 25-hydroxy vitamin D, 

compared to patients of the same age who 

received vitamin D supplements and whose 

vitamin D serum level was normal, showed more 

unfavorable outcomes (21). A study by Azadeh et 

al. examined the serum levels of vitamin D in 

deceased and recovered patients and compared 

two groups of hospitalized and non-hospitalized 

patients in the ICU. They found no significant 

difference between the study groups regarding 

the serum level of vitamin D (22). The difference 

observed between the results of the present 

study and the published studies can be attributed 

to various factors such as the age of the studied 

patients, the presence or absence of an 

underlying disease in the study volunteers, and 

receiving vitamin D supplements. One of the 

limitations of the present study is that it was 

conducted in a single-center treatment center. 

 Thus, based on the limitations of this study, it is 

recommended to conduct studies with a larger 

sample size and investigate the intervening 

factors to more accurately evaluate the role of 

vitamin D in COVID-19 and its relationship with 

disease severity.  

Conclusion 

The results revealed that the serum level of 

vitamin D in patients with COVID-19 was lower 

than in healthy people and the frequency of 

vitamin D deficiency was higher in these patients. 

Thus, it is recommended to conduct more 

comprehensive studies to investigate the role of 

vitamin D in these patients. 
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