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Purpose: The world is experiencing a life-altering and extraordinary situation in response to 
the COVID-19 pandemic. There are limited data and controversies regarding the relationship 
between vitamin D (Vit D) status and COVID-19 disease. Thus, this study was designed to 
investigate the association between Vit D levels and the severity or outcomes of COVID-19 
disease.
Methods: A cross-sectional observational study was conducted in the Eastern province of Saudi 
Arabia from January to August 2021. All the admitted patients who were diagnosed with 
COVID-19 infection were distributed into three groups depending on their Vit D levels: normal, 
insufficiency, and deficiency. For the three groups, demographic data, and laboratory investiga-
tions as well as data regarding the severity of COVID-19 were collected and analysed.
Results: A total of 203 diagnosed cases of COVID-19 were included in this study. The 
Vit D level was normal (>30) in 31 (15.3%) cases, insufficient in 45 (22.2%) cases and 
deficient in 127 (62.6%) cases. Among the included cases, 58 (28.6%) were critical cases, 
109 (53.7%) were severe and 36 (17.7%) had a mild-moderate COVID-19 infection. The 
most prevalent comorbidity of patients was diabetes mellitus 117 (57.6%), followed by 
hypertension 70 (34.5%), cardiac disease 24 (11.8%), chronic kidney disease 19 (9.4%) 
and chronic respiratory disease in 17 (8.4%) cases. Importantly, the current study did not 
detect any significant association between Vit D status and COVID-19 severity 
(p-value=0.371) or outcomes (hospital stay, intensive care units admission, ventilation, 
and mortality rate) (p-value > 0.05), even after adjusting the statistical model for the 
confounders.
Conclusion: In hospital settings, Vit D levels are not associated with the severity or 
outcomes of COVID-19 disease. Further, well-designed studies are required to determine 
whether Vit D status provides protective effects against worse COVID-19 outcomes.
Keywords: vitamin D, COVID-19, severity, observational, Saudi Arabia

Introduction
During the last decade, vitamin D (Vit D) has maintained and attracted higher levels of 
interest in biomedical and health researchers more than all other micronutrients.1,2

It is well known that Vit D plays a vital role in the homeostasis of calcium and 
phosphate as well as in bone mineralization and skeletal development.3 In addition, 
recent research has established links between low levels of Vit D and various 
chronic disorders, such as autoimmune diseases, cardiovascular diseases, diabetes 
mellitus, and malignancies.4
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Vit D deficiency was highly prevalent in adult popula-
tions within Saudi Arabia.5 A meta-analysis conducted in 
2018, which included a cumulative sample of 1910 parti-
cipants, concluded that hypovitaminosis D among Saudi 
women of childbearing age had a prevalence of 77.4%.6 

Importantly, the hot climate in Saudi Arabia limits outdoor 
activities during the day, and modern lifestyles focus on 
indoor sedentary activities, so Saudi adults often have 
a relatively low dietary intake of Vit D.7,8 This low intake 
of Vit D may be related to their frequent consumption of 
energy-dense foods, such as soft drinks and fast foods 
which are poor in Vit D,9 while they have low consump-
tion of healthy foods that contain reasonable amounts of 
Vit D, such as fatty fish (tuna, salmon and mackerel)10 and 
dairy products fortified with Vit D.9,11 Additionally, sun 
avoidance is common in Saudi Arabia among women due 
to cultural reasons related to dress style, which tends to be 
usually dark and covers the entire body,12 and aesthetic 
choices, as women commonly use sun blockers, since they 
prefer fair skin rather than suntanned skin.13,14

The COVID-19 pandemic has killed millions and has 
led to the largest economic collapse around the globe.15 

Therefore, an urgent need exists for therapeutic strategies 
to predict and understand risk factors for contracting the 
infection for better outcomes thereafter.

Locally, COVID-19 has infected a total of 547.262 
patients with total mortality of 8.724 cases by the time of 
writing this paper (October 2021), according to the Saudi 
Ministry of Health registry.16

There are many established risk factors for COVID-19. 
Currently, Vit D status has been identified as a potentially 
achievable supplement in the treatment or prevention of 
COVID-19.17

The immunoregulatory properties of Vit D in respira-
tory viral infections are induced via enhancing the levels 
of virus-specific CD8+ T cells, C-X-C motif chemokine 10 
and Interferon in respiratory epithelium, recruitment of 
immune cells to the site of infection, reducing viral repli-
cation strengthening of epithelial cell junction integrity 
and reducing the cytokine storm induced by the adaptive 
immune response as well as innate immune system.18,19

As aforementioned, some studies demonstrated 
a significant correlation between Vit D and COVID-19 
cases and its related outcomes,18,20 while other studies 
did not find the correlation when confounding variables 
are adjusted.21,22 Yet, there is insufficient evidence on the 
association between COVID-19 severity or outcomes and 
Vit D levels.23

The effect of Vit D supplementation, however, was not 
established.24 A recent meta-analysis, which included 
a total of 25 randomized control studies, showed that 
intake of Vit D supplements decreased the possibility of 
having acute respiratory tract infections.25 The studies 
which continued to be carried out regarding role of Vit 
D in severity and outcomes of COVID-19 demonstrated 
that Vit D supplementation could reduce the severity of 
COVID-19 infection and boost the immune function in Vit 
D deficient patients.26

Nowadays, available data are controversial in this 
regard, and the most ideal regimen of supplementation 
advised has not yet been determined.27,28

The worldwide spread of the pandemic of COVID-19 
infection has resulted in an increase in Vit 
D supplementation. This practice lacks adequate support 
of studies at the time being, mainly supported by specula-
tions about presumed mechanisms of action.25 Therefore, 
the aim of the present study was to investigate the associa-
tion between Vit D levels and the severity or outcomes of 
COVID-19 disease.

Materials and Methods
A cross-sectional observational study was conducted in 
King Fahd Hospital of the University in Al Khobar at 
Eastern province of Saudi Arabia from January to 
August 2021. All of the admitted patients who were diag-
nosed to have COVID-19 infection were recruited from 
the hospital records.

Diagnosis of COVID-19 infection was made based on 
the laboratory authority guidelines. “Swab samples were 
obtained from the patient’s oropharyngeal and nasophar-
yngeal orifice/s. Sample investigations were performed by 
certified laboratory personnel following manufacturer’s 
recommendations for the defined cut-off cycle threshold 
(CT) value for each target gene, by using RNA using 
ViiA7 RT-PCR (Thermo Fisher Scientific, Waltham, MA, 
USA) and Altona reagents. (Altona Diagnostics, Hamburg, 
Germany)”.29

All the recruited patient profiles were distributed into 
three groups depending on their Vit D level: “Vit D level 
≥ 30 ng/mL (normal), Vit D level between 21–29 ng/mL 
(insufficiency) and Vit D level ≤ 20 ng/mL 
(deficiency)”.1,30 For the three groups, the following 
parameters were collected: 1) baseline data (age, gen-
der); 2) laboratory investigations (Vit D, calcium, phos-
phorus, albumin, parathyroid hormone [PTH], white 
blood cell count [WBC] with neutrophils and 
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lymphocyte count, creatinine level, C-reactive protein 
[CRP], ferritin, lactate dehydrogenase [LDH], D-dimer, 
erythrocyte sedimentation rate [ESR]); and 3) data 
regarding severity of COVID-19 that were then com-
pared between the three groups and graded as a) mild- 
moderate disease, if there is no pneumonia signs on chest 
x-ray and no requirement for oxygen; b) severe disease 
reflected by any one of the followings: respiratory rate ≥ 
30/minute, oxygen saturation ≤93% on room air, PaO2/ 
FiO2 < 300 or lung infiltrates > 50% of the lung field 
within 24–48 hours; c) critical, if presenting any of 
followings: ARDS, sepsis, altered level of conscious-
ness, multi-organ failure or with risk factors of cytokine 
storm syndrome if there is one or more of the follow-
ings: high D-dimer > 1mcg/mL, LDH > 250 U/L and 
ferritin > 600 ug/L.2

Informed consent form was obtained from all patients. 
The study was conducted in accordance with the 
Declaration of Helsinki and was approved by the local 
Review Board in Imam Abdulrahman Bin Faisal 
University (IRB-2020-01-265-2/6/2021).

Data Analysis
Data were analyzed by IBM SPSS.26. All categorical 
variables were presented as frequencies and percentages, 
while all continuous data was presented as median and 
IQR. A Chi-square test or Fisher's exact test was used to 
check the association between variables, and a Kruskal– 

Wallis test was used to compare the medians. Univariate 
and multivariate analyses were performed, all the con-
founding variables were adjusted, and odds ratios (ORs) 
with their 95% confidence intervals (CI) were measured. 
Statistical significance was set at p < 0.05.

Results
A total of 203 diagnosed cases of COVID-19 were 
included in this study. There were 115 (56.7%) males 
and 88 (43.3%) females. The mean age of patients was 
56.8 (±15.4) years (range 20–93). The majority 85 (41.9%) 
of cases were aged 41–60 years, followed by 61–80 years 
57 (28.1%), while 50 (24.6%) cases were 20–40 years and 

17.7%

53.7%

28.6%
Mild-Moderate

Severe

Critical

Figure 1 Percentage of patients according to the severity of COVID-19 disease.
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Figure 2 Percentages of patients with different Vit D levels.
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11 (5.4%) cases were >80 years. The most prevalent 
comorbidity of patients was diabetes mellitus (DM) 117 
(57.6%) followed by hypertension (HTN) 70 (34.5%), 
cardiac disease 24 (11.8%), chronic kidney disease 19 
(9.4%), chronic respiratory disease in 17 (8.4%) cases.

Among the included cases, 58 (28.6%) were critical 
cases, 109 (53.7%) were severe and 36 (17.7%) had 
a mild-moderate COVID-19 infection (Figure 1). The Vit 
D level was normal (>30) in 31 (15.3%) cases, insufficient 
in 45 (22.2%) cases and deficient in 127 (62.6%) cases 
(Figure 2).

A comparison of laboratory parameters between Vit 
D levels is presented in Table 1. WBC, neutrophil and Cl 
were significantly higher in cases with Vit D deficiency 
(p-values < 0.05), while ESR was significantly higher in 
cases with normal Vit D levels (p-values < 0.05). All other 
parameters were statistically similar in all groups.

The association between severity of COVID-19 with age, 
gender, comorbidities and Vit D level is shown in Table 2. 
The increasing age of the cases was significantly associated 
with critical or severe COVID-19 (p-value < 0.001). Males, 
diabetes mellitus and cases with deficiency Vit D levels were 

Table 1 Comparison of Laboratory Parameters Between COVID-19 Groups Based on Vit D Level

Laboratory Parameter Normal Range Median (IQR) of Vit D Categories p-values*

Deficiency Insufficiency Normal

Albumin (3.2–5.2 g/dl) 3.6 (3.3–3.9) 3.5 (3.1–3.9) 3.6 (3.3–3.7) 0.334

Calcium (8.4–10.2 mg/dl) 8.4 (7.85–8.7) 8.4 (7.95–8.75) 8.3 (8.1–8.75) 0.433

Corrected calcium (8.4−10.2 mg/dl) 8.6 (8.35–9.05) 8.8 (8.55–9.25) 8.7 (8.35–9) 0.091

Phosphorus (2.3–4.7 mg/dl) 3.3 (2.65–4.1) 3.4 (2.55–3.7) 3.3 (2.8–3.7) 0.851

PTH (4.0–10.0 k/ul) 8.25 (5.45–13.25) 9.3 (6.35–10.95) 5.9 (5–10.7) 0.294

Hgb Males (13.0–18.0 g/dl) 13.2 (11.175–14.6) 13.1 (12.4–14.725) 13.8 (12.7–14.9) 0.7

Females (12.0–16.0 g/dl) 11.8 (9.7–14.2) 11.6 (10.8–12.8) 11.7 (9.8–12.8) 0.8

Platelets (140–450) 273 (184.5–387.5) 271 (164–487) 337 (176.5–505) 0.7

WBC (4–11) k/ul 12.7 (6.45–17.7) 8.5 (3.9–14.8) 9 (4.1–15.35) 0.02

Neutrophil (2.0–7.5 k/uL) 9.9 (4.5–13.1) 6.1 (2.9–10.7) 7.2 (3.25–11.05) 0.012

Lymphocyte (1.0–5.0 k/ul) 1 (0.6–1.9) 0.8 (0.6–1.4) 0.9 (0.6–1.1) 0.115

BUN (7–26 mg/dl) 14 (10–30) 14 (9–20) 14 (9–23.5) 0.703

Creatinine (0.6–1.2 mg/dl) 0.9 (0.75–1.5) 0.8 (0.7–1) 0.9 (0.75–1.1) 0.061

Na (136–146 mEq/L) 135 (132–138) 137 (134–140) 135 (133–138.5) 0.385

K (3.5–5.1 mEq/L) 4.2 (3.7–4.8) 4.2 (3.8–4.5) 4.2 (3.9–4.7) 0.983

Cl (98–107 mEq/L) 101 (98–105) 102 (99–107) 99 (98–102.5) 0.025

CO2 (20–31mEq/L) 21 (19–24) 23 (20–25) 23 (21–25) 0.036

LDH (81–234 U/L) 501 (354.5–677) 437 (340–576) 497 (372.5–616.5) 0.381

ESR (0–20 mm/hour) 62 (34.5–81) 70 (51–102) 85.5 (55–104) 0.006

CRP (0.1–0.5 mg/dl) 10.8 (4.2–19.25) 9.9 (6.3–16.9) 12.65 (8.9–19) 0.354

D-Dimer ≤0.5 ug/mL 1.1 (0.7–2.5) 1.2 (0.8–2.1) 1 (0.6–1.4) 0.454

Ferritin (21.81–274.66 ng/mL) 616.95 (234–1607.6) 618 (112–1242) 453 (222.5–1428.5) 0.885

Note: *p values were calculated by Kruskal–Wallis test. 
Abbreviations: WBCs, white blood cells; Hgb, hemoglobin; CO2, carbon dioxide; Cl, chloride; Na, sodium; K, potassium; CRP, C-reactive protein; LDH, lactate 
dehydrogenase; PTH, parathyroid hormone; ESR, erythrocyte sedimentation rate; IQR, interquartile range; g/dl, grams per deciliter; mg/dl, milligrams per deciliter; k/ul, 
thousands per cubic milliliter; mEq/L, milliequivalents per liter; U/L, units per liter; mm/hour, millimeters per hour; ng/mL, nanograms per milliliter; n, number.
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significantly associated with critical or severe COVID-19 
(p-values <0.05). However, cases with Vit D deficiency 
were insignificantly associated with severity (p = 0.20).

Table 3 depicts the associated outcomes of COVID-19 with 
gender, age and comorbidities and Vit D deficiencies. COVID- 
19 cases with an age group >40 years and with hypertension 
had a significantly longer duration of hospitalization 
(p-value=0.05), while mechanical ventilator was required in 
cases with older age (>40 years) and diabetes mellitus cases 
(p-values < 0.05). As expected, the present study showed that 
the mortality rate was significantly higher in cases with higher 
age, HTN and cardiac disease (p-values < 0.05).

The current study failed to find any significant associa-
tion (p-value=0.371) between Vit D levels with the sever-
ity of COVID-19. Similar profiles were observed between 
Vit D levels with the COVID-19 outcomes (hospital stay, 
ICU admission, ventilation, and mortality rate) (p-value > 
0.05), as presented in Table 4.

In multivariate analysis, the model was first adjusted 
for Vit D then gender, age, and co-morbidities. In this 
model, increasing age was significantly associated with 
both severe (OR 2.85; p = 0.02) and critical (OR 4.8; 

p = 0.005) COVID-19 cases. Gender, comorbidities and 
Vit D deficiencies were insignificantly associated with 
critical or severe COVID-19. Association between ICU 
admission and all the variables was insignificant. 
Meanwhile, cases with increasing age and diabetic patients 
were significantly associated with ventilation (ORs 8.3 and 
2.9; ps = 0.016 and 0.03 respectively), and mortality was 
significantly higher in hypertensive and cases with cardiac 
disease (ORs 4.8 and 4; ps = 0.003 and 0.012 respec-
tively), as shown in Table 5.

Discussion
To the best of our knowledge, few studies have evaluated the 
impact of Vit D status on the severity and outcome of 
COVID-19 disease in Saudi Arabia. In our patients, we did 
not find an association between Vit D status and COVID-19 
severity or better outcomes. Moreover, when we adjusted the 
statistical model for gender, age and comorbidities, Vit 
D level was not associated with the course of the disease.

The current study’s findings are supported by a similar 
study that did not prove the relation between Vit D level 
and COVID-19 severity or outcomes. The two largest 

Table 2 Univariate Analysis of Association Between Severity of COVID-19 with Age, Gender, Co-Morbidities and Vit D Insufficiency 
and Deficiency

Variable Severity n (%) p-value*

Mild-Moderate Severe Critical

Gender Male 20 (55.6%) 54 (49.5%) 41 (70.7%) 0.031

Female 16 (44.4%) 55 (50.5%) 17 (29.3%)

Age < 20 17 (48.6%) 23 (21.7%) 8 (14.8%) <0.001

20–40 7 (20%) 55 (51.9%) 20 (37%)

41–60 11 (31.4%) 23 (21.7%) 21 (38.9%)

61–80 0 (0%) 5 (4.7%) 5 (9.3%)

> 80 12 (33.3%) 67 (61.5%) 38 (65.5%)

Co-morbidities Diabetes Mellitus 10 (27.8%) 35 (32.1%) 25 (43.1%) 0.004

Hypertension 5 (13.9%) 9 (8.3%) 10 (17.2%) 0.24

Cardiac disease 5 (13.9%) 9 (8.3%) 5 (8.6%) 0.21

Chronic Kidney Disease 3 (8.3%) 7 (6.4%) 7 (12.1%) 0.59

Chronic Respiratory diseases 20 (55.6%) 54 (49.5%) 41 (70.7%) 0.45

Vitamin D Insufficiency 7 (15.6%) 29 (64.4%) 9 (20%) 0.20

Deficiency 23 (18.1%) 62 (48.8%) 42 (33.1%)

Note: *p values were calculated by Chi-square test. 
Abbreviation: n, number.
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sample Mendelian randomization (cohort and genetic) 
approaches conducted among 443.734 participants, from 
11 courtiers, failed to promote any relevance between 
COVID-19 severity or outcomes and Vit D.24 Further, 
a study on 341.484 participants found insufficient evidence 
to support the potential link between Vit D level and 
COVID-19 infection severity and mortality after adjust-
ment for confounders.31

At the same point, another multicenter, double-blind, 
randomized, placebo-controlled trial conducted on 240 
patients with severe COVID-19 did not prove any signifi-
cant relevant COVID-19 outcomes, independent of the 
ability of Vit D therapy to correct serum 1–25-hydroxy 
Vit D level.32 The same findings have been reported by 
other researchers who found that a single high dose of Vit 
D (540,000 IU) during the early phase of critical illness 

Table 3 Univariate Analysis of Association Between Outcome of COVID-19 with Age, Gender, Comorbidities and Vit D Insufficiency 
and Deficiency

Variable Outcome

Hospital Stay (Days) 
Median (IQR)*

ICU Admission n (%) 
**

Ventilation n (%)** Mortality n (%)**

Gender Male 11 (6–17) 33 (28.7%) 16 (13.9%) 8 (7%)

Female 10 (6–15) 19 (21.6%) 7 (8%) 8 (9.1%)

p-values 0.4 0.25 0.19 0.6

Age ≤ 40 6.5 (4–11) 8 (16.7%) 1 (2.1%) 0

> 40 11 (7–17) 42 (28.6%) 22 (15%) 16 (10.9%)

p-values <0.0001 0.102 0.016 0.017

Diabetes Mellitus Yes 10 (7–17) 36 (30.7%) 18 (15.4%) 12 (10.3%)

No 9 (6–14) 16 (18.6%) 5 (5.8%) 4 (4.7%)

p-values 0.16 0.05 0.034 0.14

Hypertension Yes 11 (7–17) 20 (28.6%) 12 (17.1%) 11 (15.7%)

No 9 (5–15) 32 (24.1%) 11 (8.3%) 5 (3.8%)

p-values 0.018 0.5 0.06 0.003

Cardiac disease Yes 10 (7–16.5) 7 (29.2%) 4 (16.7%) 5 (20.3%)

No 10 (6–16) 45 (25.1%) 19 (10.6%) 11 (6.1%)

p-values 0.53 0.7 0.4 0.012

CKD Yes 10 (6.5–16) 6 (31.6%) 2 (10.5%) 3 (15.8%)

No 10 (6–16) 46 (25%) 21 (11.4%) 13 (7.1%)

p-values 0.56 0.5 0.9 0.2

CRD Yes 9 (6–21) 3 (17.4%) 2 (11.7%) 2 (11.7%)

No 10 (6–16) 49 (26.3%) 21 (11.2%) 14 (7.5%)

p-values 0.89 0.4 0.9 0.5

Vitamin D Deficiency 10 (5–17) 38 (29.9%) 18 (14.2%) 13 (10.2%)

Insufficiency 11 (7–16) 8 (17.8%) 2 (4.4%) 1 (2.2%)

p-values 0.5 0.11 0.08 0.09

Note: *p values were calculated by: Mann Whitney U-test, **by Chi-Square test. 
Abbreviations: ICU, intensive care units; CKD, chronic kidney diseases; CRD, chronic respiratory diseases; IQR, interquartile range; n, number.
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rapidly corrected serum Vit D level but did not promote 
the clinical outcomes of COVID-19 infection compared 
with the placebo. Furthermore, research on 502,624 
infected patients with COVID-19 failed to detect an asso-
ciation between risk of COVID-19 infection and Vit 
D level.21

Low Vit D status is common among Saudi women,6,33 

while recent reports showed that males accounted for the 
higher prevalence of COVID-19 cases in Saudi Arabia.34,35 

This discrepancy indicates weakness in the direct relation 
between Vit D status and COVID-19 infection.

In contrast, our results are in disagreement with those of 
other reports. A local study reported that Vit D deficiency 
was found to be a predictor for COVID-19 mortality; at the 
same time, this study failed to find a significant association 
between Vit D status with COVID-19 infection.36 However, 
this study did not adjust for other comorbidities while run-
ning the statistical tests. A study conducted in India found 
a lower level of Vit D in severe COVID-19 patients.37 

However, this study did not define the criteria for severity. 
In our work, we had assessed the severity of COVID-19 
based on well-reported clinical and paraclinical parameters.2

Table 4 Univariate Analysis of Association Between Severity and Outcome of COVID-19 and Vit D Level

Variable The Group Based on Vitamin D Level n (%) p-value

Deficient Insufficient Normal

Severity* Mild-Moderate 23 (18.1%) 7 (15.6%) 6 (19.4%) 0.371

Severe 62 (48.8%) 29 (64.4%) 18 (58.1%)

Critical 42 (33.1%) 9 (20%) 7 (22.6%)

Outcome** Hospital Stay (days) Median (IQR) 10 (5–17) 11 (7–16) 9 (7–16) 0.8

ICU admission n (%) 38 (29.9%) 8 (17.8%) 6 (19.4%) 0.19

Ventilation n (%) 18 (14.2%) 2 (4.4%) 3 (9.7%) 0.08

Mortality n (%) 13 (10.2%) 1 (2.2%) 2 (6.5%) 0.2

Note: *p values were calculated by: Chi-Square test; **by Kruskal–Wallis test. 
Abbreviations: ICU, intensive care unit; n, number; IQR, interquartile range.

Table 5 Multivariate Analysis of Association Between Severity and Outcome of COVID-19 with Age, Gender, Co-Morbidities and Vit 
D Insufficiency and Deficiency

Variable Severity* Outcome*

Severe Critical ICU Admission Ventilation Death

OR (95% CI) p-values OR (95% CI) P-values OR (95% CI) P-values OR (95% CI) P-values OR (95% CI) P-values

Age 2.85 (1.2–7.1) 0.02 4.8 (1.7–10) 0.005 0.5 (0.2–1.1) 0.101 8.3 (1.1–15.6) 0.016 NA –

Gender 0.7 (0.3–1.6) 0.4 1.4 (0.5–3.5) 0.5 1.5 (0.8–2.7) 0.25 1.8 (0.7–4.8) 0.2 0.7 (0.3–2.1) 0.6

DM 2.5 (1.02–6.1) 0.04 2.4 (0.9–6.4) 0.09 1.9 (1–3.8) 0.05 2.9 (1.1–8.3) 0.03 2.3 (0.7–7.5) 0.14

HTN 0.94 (0.32–2.8) 0.9 1.3 (0.4–4) 0.7 1.3 (0.7–2.4) 0.5 2.3 (1–5.5) 0.06 4.8 (1.6–14.4) 0.003

Cardiac Disease 0.5 (0.11–1.9) 0.3 0.7 (0.2–3.4) 0.7 1.2 (0.4–3.2) 0.7 1.7 (0.5–5.5) 0.4 4 (1.3–12.8) 0.012

CKD 0.6 (0.15–2.1) 0.4 0.4 (0.1–1.8) 0.3 1.4 (0.5–3.9) 0.5 0.9 (0.2–4.2) 0.9 2.5 (0.6–9.6) 0.2

CRD 0.81 (0.2–3.8) 0.79 1.9 (0.4–8.9) 0.4 0.6 (0.2–2.2) 0.4 1.1 (0.2–4.9) 0.9 1.6 (0.3–7.9) 0.5

Insufficient 

Vitamin D

1.3 (0.3–4.9) 0.5 0.9 (0.2–4.5) 0.9 0.9 (0.3–2.9) 0.8 0.4 (0.1–2.7) 0.4 0.3 (0.1–3.8) 0.4

Deficient Vitamin D 1.1 (0.4–3.5) 0.7 1.8 (0.5–6.8) 0.4 1.8 (0.7–4.7) 0.2 1.5 (0.4–5.6) 0.51 1.7 (0.4–7.7) 0.5

Note: *ORs and p-values were computed by using multinomial logistic regression. 
Abbreviations: CI, confidence Interval; OR, odds ratio; HTN, hypertension; DM, diabetes mellitus; CKD, chronic kidney disease; CRD, chronic respiratory diseases.
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Another local study conducted on only 109 COVID-19 
participants “Group 1: control; Group 2: 35 ICU patients 
with COVID-19; and Group 3: 74 COVID-19 patients in 
the non-ICU department,” concluded that a higher risk of 
COVID-19 disease was significantly associated with a low 
level of Vit D. However, this small study did not define the 
low level of Vit D and did not control the confounders.38

According to researchers, the reported relationship 
between Vit D level and the severity or mortality of 
COVID-19 infection may be confounded due to factors 
difficult to manage for even with advanced statistical 
adjustments, such as quality of health services, socioeco-
nomic status, or preexisting medical comorbidities asso-
ciated with lower Vit D status,24,31 as well as the reverse 
causation bias accompanied the rapid publication 
process24 and the small sample size or unblinded 
intervention.27 Even the Scientific Advisory Committee 
on Nutrition could not find sufficient facts to recommend 
Vit D supplementation in patients with acute pulmonary 
infection.39

The relationship between Vit D level and viral infection 
was well reported.40 Several observational studies have 
shown a positive association between Vit D deficiency or 
insufficiency and COVID-19 infection severity or better 
outcomes.41,42 One of the hallmarks of COVID-19 infection 
severity is the huge secretion of inflammatory cytokines 
known as a “cytokine storm”.43 According to a previous 
report showing that respiratory illnesses are associated with 
dysregulated Vit D metabolism, suggesting the possibility of 
Vit D deficiency as a consequence of pulmonary 
inflammation.44

CRP is a sensitive non-specific biomarker of the acute- 
phase response in infection, inflammation and tissue 
damage that could be utilized as an inflammation 
indicator.45 Our data did not detect higher concentrations 
of CRP in the Vit D deficiency group when compared to 
the other two groups. However, this observation can be 
explained either by the fact that an elevated level of CRP 
could be seen mainly in the early stages of COVID19 
infection in non-severe individuals and before the medical 
intervention,46,47 or due to the effect of sample size and 
other preexisting comorbidities on results.27,48

Since the onset of the COVID-19 infection outbreak, 
various research has been published, and there have been 
more meta-analyses and systematic reviews on the avail-
able evidence on the course of the disease and its related 
risk factors, but all previous researches have concluded 
that there is still a lack of strong evidence to support the 

direct role of Vit D and the severity or outcomes of 
COVID-19 infection.49

Limitation
The results of the current study need to be interpreted with 
few limitations. First, the number of patients is small, and 
as a study from a single center, this limits the general-
izability of our results. Second, only inpatients were 
enrolled in the study, and it would be helpful to evaluate 
the relationship of Vit D level with other outpatient out-
comes and risks.

Conclusion
In hospital settings, Vit D levels are not associated with 
the severity or outcomes of COVID-19 disease. Further 
well-designed studies are required to determine whether 
Vit D status provides protective effects against worse 
COVID-19 outcomes.
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