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ABSTRACT

Aim: The effects of vitamin D, which has an antiviral and immune modulator in preventing the rapidly
spreading COVID-19, which has been resulting in increasing number of deaths worldwide, is discussed.
The aim of the present study was to determine whether 25-hydroxyvitamin D level is associated with
COVID-19 risk.

Material and Methods: Ninety-six individuals (48 COVID-19 positive and 48 COVID-19 negative) were
included in this cross-sectional study. Data were collected with a questionnaire form evaluating the
individual and clinical characteristics of the study participants, their eating habits affecting vitamin D
status and their sun exposures. 25-hydroxyvitamin D measurements and polymerase chain reaction
test results were evaluated. Independent samples t test was used to compare the age, BFUI and vitamin
D levels of the patient and control groups while Chi-square and Fisher’s exact test were used for the
ratio comparisons of categorical variables.

Results: It was found that 86.5% of the study participants had vitamin D deficiency. There was no
significant difference between 25-hydroxyvitamin D levels of individuals who tested positive for COVID-19
and those who did not (11.50 + 6.66 ng/ml and 12.95 + 6.11 ng/ml, respectively, p = 0.271). Vitamin
D status (severely deficient, deficient, insufficient) was similar in those with and without COVID-19
infection (p = 0.586).

Conclusion: Our findings do not support the potential link between COVID-19 infection risk and
25-hydroxyvitamin D level or vitamin D status.

Keywords: 25(0OH)D, COVID-19, Infection, Sunlight, Vitamin D status

oz

Amag: Antiviral ve immun modulatér etkisi olan D vitamininin, dinya ¢apindaki artan élim sayisiyla
birlikte hizla yayilan COVID-19’u 6nlemedeki etkisi tartisiimaktadir. Calismanin amaci 25-hidroksivitamin
D dlizeyinin COVID-19 riski ile iliskili olup olmadiginin belirlenmesidir.

Gerec ve Yontemler: Kesitsel tipteki calismaya 96 birey (48 COVID-19 pozitif ve 48 COVID-19 negatif)
dahil edildi. Calismaya katilanlarin bireysel ve klinik &ézelliklerini, D vitamini durumlarini etkileyen
beslenme aligkanliklarini ve giines maruziyetlerini degerlendiren anket formu ile veriler toplandi.
25-hidroksivitamin D diizeyi dlglimleri ve Polimeraz Zincir Reaksiyonu test sonuglari degerlendirildi.
Bulgular: Calismaya katilanlarin %86,5’inde D vitamini eksikligi oldugu bulundu. Calismada COVID-19
testi pozitif olan ve olmayan bireylerin 25-hidroksivitamin D dlizeyi ortalamalari arasinda istatistiksel
olarak anlamh fark bulunmadi (sirasiyla 11,50 + 6,66 ng/ml, 12,95 + 6,11 ng/ ml, p = 0,271). D vitamini
durumu (ciddi eksiklik, eksiklik, yetersizlik) COVID -19 enfeksiyonu olan ve olmayanlar arasinda benzer
bulundu (p = 0,586). Hasta ve kontrol gruplarinin yasi, BFUI ve D vitamini diizeylerinin karsilanmasinda
iki ortalama arasindaki farkin énemlilik testi; kategorik degiskenlerin oran karsilastirmalari icin Ki-kare
ve Fisher’in kesin testi kullanildi.

Sonug: Bulgularimiz 25- hidroksivitamin D dizeyi ve D vitamini durumu ile COVID-19 enfeksiyonu riski
arasinda potansiyel baglantiyr desteklememektedir.

Anahtar Sézciikler: 25(0OH) D, COVID-19, D vitamini durumu, Enfeksiyon, Glines 15131

© 2022 Zonguldak Bulent Ecevit University, All rights reserved.



https://orcid.org/0000-0002-7544-9051
https://orcid.org/0000-0002-0446-6866
https://orcid.org/0000-0002-3740-2068

COVID-19 and Vitamin D Level

INTRODUCTION

Coronavirus disease 2019 (COVID-19) is caused by severe
acute respiratory syndrome (SARS-CoV2) and threatens
the health of the world’s population along with strong social
and economic effects. It has become a pandemic despite
the ongoing efforts by governments to slow down the infec-
tion and death rates (1). As of November 2021, more than
249 million cases and more than 5 million deaths were
reported worldwide (2). With COVID-19 spreading world-
wide, researchers indicated that region, climate, exposure
to the sunlight and vitamin D could be linked with viral path-
ogenicity and death (3). Vitamin D is produced by previta-
min D3 synthesis in the skin which is activated by sunlight,
especially by ultraviolet B rays (UVB), and its production
depends on various factors such as latitude, season, gen-
der, age, etc. (4).

Low levels of 25-hydroxyvitamin D (25(OH)D) were reported
to be linked with cancer, cardiovascular, autoimmune and
infectious diseases (4, 5). Some recent studies have sug-
gested that vitamin D deficiency may weaken respiratory
immune function and increase the severity and risk of death
in COVID-19 (6, 7). A study dealing with the association
of vitamin D levels with COVID-19-related morbidity and
mortality in European countries reported a negative asso-
ciation between COVID-19 frequency and vitamin D levels
(8). However, a large sample study using data from 348,598
individuals in UK Biobank could not found an association
between 25(0OH)D levels and COVID-19 infection risk when
ethnic factors were evaluated (9).

The present study aimed to determine whether blood
25(0OH)D levels are associated with COVID-19 risk.

MATERIAL and METHODS

This cross-sectional study was carried out between July
1 and October 1, 2020 at Tokat State Hospital, which is a
pandemic hospital. The sample of the study consisted of
all PCR-positive COVID-19 patients followed up by the
researchers during the planned study period. Of the 53 indi-
viduals who were 18 years of age and older, who tested
positive for COVID-19 based on PCR test and treated at the
hospital, two patients who had used vitamin D, one patient
who had hyperparathyroidism history and two patients who
did not want to take part in the study were excluded, and a
total of 48 patients were included. Of the 81 individuals who
tested negative for COVID-19 PCR test results, five individ-
uals who used vitamin D and two individuals with malignan-
cy were excluded. Among them, forty-eight individuals were
included in the study using simple randomized sampling
considering the 48 PCR-positive patients. The patients with
malignancy, severe liver and kidney failure, hyperparathy-
roidism and malabsorption disorders, psychiatric illnesses,
skin diseases that could prevent sun exposure, history of

gastric bowel surgery, the patients who had used medi-
cines that could have interfered with vitamin D, phosphorus,
calcium, parathyroid hormone and albumin levels, and the
patients who refused to participate in the study were not
included.

Data Collection Tools

Survey form: It was composed of 20 questions evaluating
age, gender, educational status, diagnosed disease infor-
mation, medications, vitamin and calcium supplementation,
alcohol consumption, smoking status, hospital admissions
and complaints, eating habits affecting vitamin D levels (last
three months) and sun exposure.

Benefiting from Ultraviolet Index (BFUI): Benefiting from
ultraviolet index used in geriatrics science clinics of Ankara
University Faculty of Medicine was used (10) to determine
the efficiency of sunlight exposure. Calculation was made
using the following formula:

BFUI = Point of exposure to sun / The level of sunlight pre-
vention capacity of the outfit

25 (OH)D

Serum 25(OH)D Level was measured using an autoana-
lyzer (Roche Cobas €601, Roche Diagnostics, Mannheim,
Germany) based on electrochemiluminescence method.
25(0OH)D level classification was as follows: < 10 ng/ml
severely deficient, < 20 ng/ml deficient, 20 - 30 ng/ml insuf-
ficient and > 30 ng/ml sufficient (4, 11).

Data Collection Method

Blood samples taken at the time of hospitalization of individ-
uals who tested positive for COVID-19 PCR and were treat-
ed in hospital were used, and these patients were asked to
fill the pre-discharge questionnaire themselves.

The study included the individuals who tested positive and
individuals who presented to Physical Medicine and Reha-
bilitation clinic of Pandemic hospital about the time period
and tested negative based on COVID-19 PCR test. Individ-
uals who applied to the outpatient clinic were asked to fill
and return the questionnaire form themselves at the end of
the examination.

Study Ethics

The present study was approved by the Local Ethics Com-
mittee (20-KAEK-185). After obtaining permission from the
Pandemic hospital, oral and written consent was obtained
from the participants before starting the research.

Evaluation of the Data

Statistical analyses of the data obtained in the research
were carried out using IBM SPSS software (SPSS Inc., Chi-
cago, IL, USA, ver. 22.0). Descriptive statistics were report-
ed as mean = standard deviation for continuous data, and

Med ] West Black Sea 2022;6(1): 48-52

49



Okan F et al.

as frequency distributions and percentages (%) for categor-
ical data. The normality of the distribution was examined by
the Shapiro-Wilk test. For continuous variables, independ-
ent samples t test was employed to compare the means of
two independent samples. Chi-square and Fisher’s exact
test were used for ratio comparisons of categorical varia-
bles between research groups. A statistical significance lev-
el of p <0.05 was used.

RESULTS

Of all participants, 55.2% were women, 44.8% were prima-
ry school graduates, and 45.8% did not have any chronic
diseases diagnosed. It was found that 74% of individuals
consumed milk, 29.2% consumed meat and 62.5% con-
sumed eggs every day. Vitamin D deficiency was observed
in 86.5% of the study participants. The mean age was 57.11
+ 13.41 years, and mean BFUI score was 0.70 + 0.47.

Demographic and clinical characteristics of the individuals
participating in the study are presented in Table 1. The indi-
viduals who tested positive and those who tested negative

for COVID-19 were not different in terms of age, gender
distribution, educational status, diagnosed diseases, milk,
meat and egg consumption habits which affect 25(OH)D
level, vitamin D status and BFUI score (p > 0.05). None of
the participants consumed fish oil, salmon, mackerel and
cod which affect 25(OH)D level and none of them were
smokers or alcohol users.

The mean 25(OH)D level was 11.50 + 6.66 ng/ml in the
group of patients who tested positive for COVID-19 and
12.95 + 6.11 ng/ ml in the group of individuals who tested
negative, and the difference was not significant (p = 0.271)
(Figure 1).

DISCUSSION

Vitamin D deficiency is a common but preventable pub-
lic health problem across the world (12). Vitamin D was
reported to reduce viral replication rates, to reduce pro-in-
flammatory cytokine concentrations that damage the lung
membrane, and to be a potential protective factor against
COVID-19 infection (6). In the present study conducted

Table 1. Demographic and clinical characteristics of the participants.

COVID-19 positive COVID-19 negative

Feature n (%) n (%) p
Female 5 (52.1) 8 (58.3)
Gender 0.538
Male 3 (47.9) 0 (41.7)
llliterate (33 3) 4(29.2)
Education status Primary school and equivalent 7 (35.4) 26 (54.2) 0.126
High school and equivalent 5(31.3) 8 (16.7)
No 9 (39,6) 25 (52.1)
Diabetes mellitus 1(22.9) 7 (14.6)
Diagnosed disease Hypertension 4 (29.2) 9(18.8) 0.4122
Rheumatoid arthritis 1(2.1) 3(6.3)
Coronary artery disease 3(6.3) 4 (8.3)
How often milk is Every day 40 (83.3) 31 (64.6) 0.062
consumed? Two-three times a week 8 (16.7) 7 (35.4)
Every day 14 (29.2) 4 (29.2)
How often meat is Once a week 1(22.9) 1(22.9) 0.571
consumed? Two-three times a week 9(18.8) 5(31.3)
Four-five times a week 14 (29.2) 8 (1 6.7)
Every day 31 (64.6) 29 (60.4)
CH(;’r‘]';l‘J’r:ee’;;ggS A€ Two-three times a week 10 (20.8) 12 (25.0) 0.883
Four-five times a week 7 (14.6) 7 (14.6)
Severely deficient 23 (47.9) 18 (37.5)
Vitamin D status Deficient 19 (39.6) 23 (47.9) 0.586
Insufficient 6 (12.5) 7 (14.6)
Age Mean +SD 59.46 + 13.18 54.77 + 13.46 0.630°
Benefiting from Ultraviolet Index score  Mean + SD 0.69 +£0.39 0.72 £ 0.54 0.791°

Chi-square test was used. @ Fisher’s exact test was used.® Student t test was used.
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Figure 1: The relationship between
25(0OH)D levels and COVID-19 infection.

between July and October months (36 °-42 °N Latitudes),
the mean 25(OH)D levels of individuals who tested positive
and negative for COVID-19 were 11.50 + 6.66 and 12.95
+ 6.11 ng/ml, respectively. Contrary to our findings, in the
retrospective study conducted by Chodick et al. in Israel
(31°N- 46° N Latitudes) between February and April, the
mean 25(0OH)D levels were 23.6 + 8.6 and 24.1 + 9.1 ng/ml
in individuals who were positive for COVID-19 and in those
who were not (13). In a population-based study in Israel by
Merzon et al., the mean the mean plasma vitamin D level was
19.00 ng/mL (95% confidence interval [Cl] 18.41 -19.59) in
individuals who tested for positive for COVID-19 and 20.55
(95% CI 20.32 -20.78) in those who were not positive. (14).
In a cross-sectional study conducted by Mardani et al. in
Iran (35-41° N Latitudes) in March, the mean 25(OH)D lev-
els of individuals who tested positive for COVID-19 and who
did not were 18.5 and 30.2 ng/ml, respectively (15). Turkey
has a sunny climate. However, lower 25(OH)D levels in the
present study compared to the ones conducted in countries
with similar latitudes (13-15) could be explained with low-
er BFUI scores of individuals who were COVID-19 positive
and who were not (0.69 + 0.39 and 0.72 + 0.54, respective-
ly, p = 0.791) in the present study. Vitamin D is produced
through the activation of previtamin D3 synthesis on the
skin, especially with ultraviolet B rays (UVB) (4). Studies
in the literature indicating that higher exposure to sunlight
increases 25(OH)D levels (10, 16, 17) support this finding.

There was no significant difference between the 25(OH)D
levels of individuals who tested positive for COVID-19 and
who did not (p = 0.271). In support of our findings, a study
evaluating the ethnic factors in the UK for the relationship
between 25(0OH)D concentrations and COVID-19 infection
found no significant relationship between vitamin D con-
centrations and COVID-19 infection (9). In a retrospective
study conducted by Avelio et al. in Switzerland evaluating
individuals aged 70 and under who tested positive for COV-
ID-19 and who did not, no significant association was found
between the medians of vitamin D and COVID-19 infec-
tion (18). In another study which evaluated the association

between angiotensin-converting enzyme inhibitors and
increased COVID-19 cases in Israel, on the other hand, no
correlation was found between vitamin D levels and COV-
ID-19 infection risk (13). Contrary to our findings, there were
also studies reporting that low 25(OH)D levels were associ-
ated with an increased risk of COVID-19 infection (19-23).
Regarding the extra-skeletal effects of 25(0OH)D, including
the immune system, it was suggested that a blood 25(0OH)
D level greater than 30 ng/ml is required, and a 4 ng/ml
increase in 25(0OH)D level was reported to be associated
with a 7% lower risk of infection (24). It was reported that
individuals with blood 25(OH)D levels of < 20 ng/ml had a
54% higher COVID-19 positivity rate than those with a blood
level of 30-34 ng/ml (25). The fact that the majority of the
individuals included in the study had 25(OH)D levels less
than 20 ng/ml may be the reason why there was no signif-
icant difference between the 25(0OH)D levels of individuals
who tested positive for COVID-19 and those who did not in
the present study.

The present study is the first to assess the relationship
between COVID-19 and vitamin D level of adults in Turkey.
The fact that there were no individuals with sufficient vitamin
D level in the study was a limitation of the study.

In conclusion, our findings did not support the potential link
between the risk of COVID-19 infection and 25 (OH) D lev-
els or vitamin D status (severely deficient, deficient, insuffi-
cient). Studies with larger samples are needed to evaluate
the relationship between vitamin D and COVID-19.
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