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Did Wearing Mask and Lockdowns Affect Vitamin D Levels During
the Coronavirus Disease-2019 Pandemic?
Koronavirüs Hastalığı-2019 Pandemisinde; Maske ve Sokağa Çıkma Yasağı Vitamin D
Seviyelerini Etkiledi Mi?
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Abstract
Objective: To investigate the effects of wearing mask and lockdowns during the coronavirus disease-2019 (COVID-19) pandemic on the
vitamin D levels in females.
Materials and Methods: This retrospective study included female adults aged 18-64 years who underwent vitamin D evaluation at our
hospital in April and May from 2017 to 2020. Vitamin D levels were categorized as follows: <10 ng/mL (severe deficiency); 10 to <20 ng/mL
(deficiency); 20 to 30 ng/mL (insufficiency) and >30 ng/mL (normal).
Results: A total of 835 (90.8%) out of 920 females had vitamin D deficiency, and among them 463 (50.3%) had vitamin D severe deficiency.
In April and May of 2020 (during the national lockdown period), 74 (89.2%) out of 83 subjects had vitamin D deficiency. Vitamin D levels
were found to be higher in 2017 than the other years (p<0.001). There was no significant difference between the lockdown year (2020)
and the 2018 and 2019 years regarding vitamin D levels (p>0.05).
Conclusion: Our findings indicate that there is a serious and urgent public health problem regarding with vitamin D deficiency (>90%) in
our population; and about 50% of them had severe deficiency. This problem was not different during the lockdown period compared with
the previous two years.
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Öz
Amaç: Koronavirüs hastalığı-2019 (COVID-19) pandemisi sırasında maske takmanın ve sokağa çıkma yasağının kadınlarda D vitamini düzeyleri
üzerindeki etkilerini araştırmaktır.
Gereç ve Yöntem: Bu retrospektif çalışmaya 2017-2020 yılları arasında Nisan ve Mayıs aylarında hastanemizde D vitamini değerlendirmesi
yapılan 18-64 yaş arası erişkin kadınlar dahil edildi. D vitamini düzeyleri şu şekilde kategorize edildi: <10 ng/mL (şiddetli eksiklik); 10 ile <20
ng/mL arası (eksiklik); 20 ile 30 ng/mL arası (yetersizlik) ve >30 ng/mL (normal).
Bulgular: Dokuz yüz yirmi kadından toplam 835’inde (%90,8) D vitamini eksikliği, 463’ünde (%50,3) ciddi D vitamini eksikliği vardı. 2020
yılının Nisan ve Mayıs aylarında (ulusal karantina döneminde), 83 kişiden 74’ünde (%89,2) D vitamini eksikliği vardı. 2017 yılında D vitamini
düzeyleri diğer yıllara göre daha yüksek bulundu (p<0,001). D vitamini düzeyleri açısından karantina yılı (2020) ile 2018 ve 2019 yılları arasında
anlamlı bir fark yoktu (p>0,05).
Sonuç: Bulgularımız toplumumuzda D vitamini eksikliği (>%90) ile ilgili ciddi ve acil bir halk sağlığı sorunu olduğunu göstermektedir; ve yaklaşık
%50’sinde ciddi eksiklik vardır. Bu sorun, karantina döneminde önceki iki yıla kıyasla farklı değildir.
Anahtar kelimeler: Koronavirüs 2019, karantina, sokağa çıkma yasağı, maske, vitamin D eksikliği

Introduction

from 7-dehydrocholesterol following exposure to UV-B radiation

Vitamin D is one of the most important hormones in the
body, contributing to bone mineralization by affecting the
calcium and phosphorus metabolism (1,2). Ultraviolet-B (UVB) rays constitute the main source of vitamin D. Under normal
conditions, 90-95% of vitamin D in human skin is synthesized

from the sun and is then metabolized in the liver and kidney
(3-5).
The 25-hydroxyvitamin D [25(OH)D] is the major circulating form
of vitamin D with a half-life of 2-3 weeks. It is considered the best
indicator of vitamin D supply to the body from nutritional intake
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and endogenous production (3). Although vitamin D reference
ranges vary according to the laboratory and study method
utilized, vitamin D status is often categorized as <20 ng/mL,
deficient; 20-30 ng/mL, insufficient; 30 ng/mL, normal; 150-200
ng/mL and hypervitaminosis (6). Studies conducted in Turkey
have indicated significantly low vitamin D levels in subjects. Of
note, a study conducted in Ankara province detected vitamin
D deficiency in 51.8% and vitamin D insufficiency in 20.7% of
the subjects (7). Vitamin D deficiency has been shown to be
associated with numerous diseases particularly including bone,
cardiovascular and respiratory system, autoimmune, diabetes
mellitus, and neurodegenerative diseases, there is insufficient
data regarding the control of these diseases with vitamin D
replacement (8-14).
Coronavirus disease-2019 (COVID-19) is an infectious disease
that was first seen in Wuhan, Hubei Province, China in late
2019. Severe acute respiratory syndrome-coronavirus-2 (SARSCoV-2) is the strain of coronavirus causing COVID-19, spreading
rapidly mostly via droplets and remaining a serious public health
problem worldwide. World Health Organization identifies novel
coronavirus as global pandemic on March 11, 2020 (15). Selfprotection is the most important measure in preventing SARSCoV-2. Therefore, wearing a facemask has become an official
obligation and partial lockdowns have been imposed in Turkey as
in the whole world. Due to these restrictions, vitamin D deficiency
has become more prevalent mainly because individuals cannot
leave home as easily as they did before and even when they
leave, they need to cover their faces with a facemask. To our best
knowledge, there is no study in the literature investigating this
phenomenon (i.e. the effects of lockdowns) following COVID-19
outbreak.
In this study, we aimed to investigate the effect of limited
sunshine exposure in COVID-19 pandemic (limited to months)
on vitamin D status.

Materials and Methods
The retrospective study included female adults aged 18-64 years
who underwent vitamin D measurement in our hospital in April
and May of the years from 2017 to 2020. Individuals aged 65
years and over were excluded from the study since they were
not allowed to apply to healthcare centers except for emergency
conditions throughout the lockdown periods. Serum vitamin D
levels were assessed by using a Shimadzu HPLC system with the
LC-MS/MS method (16,17).
The study protocol was approved by the local Ethics Committee
of Clinical Research of Harran University (decision no:
HRU/20.11.14, date: 15.06.2020). The study was conducted in
accordance with the principles of the Declaration of Helsinki.
The inclusion criterion was having complete medical records
that involved at least one vitamin D measurement within the last
one year. Exclusion criteria were as follows; history of vitamin
D supplementation, osteoporosis therapy, or surgery within
the last six months, liver or kidney failure that could affect the
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vitamin D synthesis, use, need, or metabolism of vitamin D,
pregnancy, breastfeeding, use of glucocorticoid or antiepileptic
drugs (including gabapentin and pregabalin), history of thyroid/
parathyroid surgery, malabsorption, malignancy, thyroid/
parathyroid disease requiring treatment, Paget’s disease, genetic
diseases that could disrupt bone metabolism and turnover, organ
transplantation. Additionally, individuals that had a disability
that prevented them from going out and a medical problem
that caused them to remain immobile such as hemiplegia,
paraplegia, fracture, and diabetic foot were also excluded from
the study. In total, 921 patients fulfilled the inclusion criteria and
were included in the study. Vitamin D status was categorized
as follows; <10 ng/mL (severe deficiency); 10 to <20 ng/mL
(deficiency); 20-30 ng/mL (insufficiency); >30 ng/mL (normal).

Statistical Analysis
Data were analyzed using SPSS for Windows version 20.0 (SPSS
Inc., Chicago, IL, USA). Numerical variables are shown as median
(minimum-maximum), categorical variables as n (%). Normal
distribution was tested by Kolmogorov-Smirnov test. Continuous
variables were compared using Kruskal-Wallis test as they were
not distributed normally. Categorical variables were compared
using chi-square test. A p value <0.05 was considered significant.

Results
A total of 920 female adults [37 (18-64) years] were included
(Table 1). A total of 835 females (90.8%) had vitamin D deficiency
i.e. 463 (50.3%) as severe and 372 (40.4%) as non-severe
deficiency. When all participants were classified according to
their age ranges, there was no significant difference in vitamin
D levels among the age groups (p>0.05).
Serum vitamin D levels of the subjects are given in Table 2.
Vitamin D levels were found to be higher in 2017 than the
other years-both in April and May (both p<0.001). There was
no significant difference among the lockdown year (2020) and
2018 or 2019 regarding vitamin D status (p>0.05). In April and
May of 2020 (in the national lockdown period), 74 (89.2%) out
of 83 subjects had vitamin D deficiency (Table 3). The frequency
of vitamin D deficiency was lowest in 2017-both in April (51.9%)
and May (83%) (Both p<0.001). 807 (96.4%) out of 837 female
patients had vitamin D deficiency in the last three years.

Discussion
In this study, we found that the prevalence of vitamin D
deficiency was more than 90%, and about 50% of them had
severe deficiency. Interestingly, this public health problem was
not changed within the last three years including the year 2020
(with COVID-19 pandemic). Therefore, our female adults have
suffered the pandemic with vitamin D deficiency (>90% of
them), and importantly with severe vitamin D deficiency (about
50%).
Vitamin D takes an active role in bone homeostasis by affecting the
calcium and phosphorus metabolism along with parathormone
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(1,2). However, its effect is not confined to bones and vitamin D
has been shown to be associated with cardiovascular, respiratory
system, autoimmune, and neurodegenerative diseases and
diabetes mellitus (8-14). Vitamin D is severe and insufficient in
50-90% of the individuals worldwide and their vitamin D levels
are below 20 ng/mL (18).
Vitamin D deficiency is a prevalent and major global health
problem which is mostly associated with the lack of sunlight
exposure. Vitamin D deficiency can be considered a pandemic
in many parts of the world, especially in Europe (19). Sun is
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the natural source of UV-B, accounting for 1-10% of UV rays.
Sunlight exposure may decrease in a large part of the population
due to various reasons such as working indoors, modern and
traditional life activities such as indoor time activities, protective
sunscreens, and an immobilization due to aging. However,
exposing the arms and legs to direct sunlight for 5-30 minutes
between 10:00 to 15:00 hours twice a week can produce
sufficient vitamin D status (20). Similarly, exposing 24% of
the body surface area (face, arms, and legs) to sunlight for 15
minutes or only 6% of the body surface area (face and hands)

Table 1. Age-based comparisons for vitamin D status
Age group (years)

Total

<30

Vitamin D level, ng/mL
<10

10-20

≥20

313 (100%)

156 (49.8%)

129 (41.2%)

28 (8.9%)

30-50

391 (100%)

190 (48.6%)

163 (41.7%)

38 (9.7%)

>50

216 (100%)

117 (54.2%)

80 (37.0%)

19 (8.8%)

Total

920 (100%)

463 (50.3%)

372 (40.4%)

85 (9.2%)

p*

0.760

*Chi-square test

Table 2. Comparisons of vitamin D levels by months (ng/mL)
Month (year)

n (%)

Vitamin D level median
(min-max)

Total-April

526 (100%)

-

2017

83 15.7%)

18.2 (3.2-37.2)*

2018

205 (38.9%)

8.1 (3.0-28.7)

2019

199 (37.8%)

9.6 (2.6-33.9)

2020

39 (7.4%)

10.0 (5.2-41.8)

Total-May

394 (100%)

-

2017

88 (22.3%)

14.0 (5.1-31.4)*

2018

131 (33.2%)

10.2 (5.0-37.7)

2019

131 (33.2%)

7.9 (4.2-30.5)

44 (11.1%)

10.9 (4.2-38.2)

2020

p&

<0.001

<0.001

*Statistical significance is due to this value. Kruskal-Wallis test, min: Minimum, max: Maximum
&

Table 3. Comparison of vitamin D status by months
Month (year)

Vitamin D status (ng/mL)
<10

10-20

≥20

2017*

10 (12.0%)

33 (39.8%)

40 (48.2%)

2018

135 (65.9%)

65 (31.7%)

5 (2.4%)

2019

106 (53.3%)

86 (43.2%)

7 (3.5%)

2020

19 (48.7%)

15 (38.5%)

5 (12.8%)

2017*

23 (26.1%)

50 (56.8%)

15 (17.0%)

2018

62 (47.3%)

65 (49.6%)

4 (3.1%)

2019

89 (67.9%)

37 (28.2%)

5 (3.8%)

2020

19 (43.2%)

21 (47.7%)

4 (9.1%)

p&

April

<0.001

May

*The statistical significance is due to this year’s percentages. &Kruskal-Wallis test

<0.001
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for 30 minutes can also produce sufficient vitamin D status in
the body (21).
Studies have also shown that vitamin D levels change
seasonally (22-24). It has also been shown that 25(OH)D
levels are lowest in March and highest in September (22).
Vitamin D deficiency is highly common in Turkey despite
its abundant sunshine. In Adana, vitamin D deficiency was
reported in 24.7% of the population (25). Interestingly, we
found that 94.9% of the individuals had vitamin D deficiency.
A study conducted in İzmir province, 11.3% of the subjects
had a normal vitamin D levels while 23.2% of them had
deficiency, 46.9% of them had insufficiency, and 18.6% of
them had a threshold level of deficiency (26). In our study,
our female adults had vitamin D deficiency (>90% of them),
and importantly with severe vitamin D deficiency (about
50%). In a previous study, the mean serum vitamin D level
of the subjects at the end of the winter season was reported
as 16.9±13.1 ng/mL (27). Similarly, we assessed the vitamin
D status in April and May as 11.5±6.2 ng/mL. Another study
assessed the vitamin D levels of the subjects throughout an
entire year and found that the vitamin D level measured
in summer months was twice higher than that of winter
months (28).
In our literature review, we found that the findings of the
studies on clothing style and face covering are contradictory. A
study conducted in Adana province compared veiled women,
who covered their hands and face, and unveiled women, who
did not cover their extremities and head, and found that all the
subjects had a normal vitamin D level (29). Similarly, another
study evaluated patient groups that had a vitamin D level of
lower than 20 ng/mL and found no significant difference
between veiled and unveiled patients (30). In the same way,
Al-Yatama et al. (31) compared three groups (including a
control group who wore Western-style clothing, a group who
covered the whole body except for the face and hands, and a
group who covered the entire body) and found no significant
difference among the groups with regard to vitamin D status.
In Turkey, the first COVID-19 case was diagnosed on March
11, 2020 and the first comprehensive nationwide lockdown
was initiated in April, 2020. Accordingly, we compared that
period with the same months in previous years, considering
that the prevalence of vitamin D deficiency could be higher
during the lockdown period due to the use of facemasks
that cover almost two-thirds of the face. However, we found
no difference between the lockdown period and the same
months of previous years and it was revealed that 89.2% of
83 subjects had vitamin D deficiency during the lockdown
(April-May, 2020) while 96.4% of 837 patients had vitamin D
deficiency during the same months of last three years. As the
vitamin D deficiency is so high, thus the effect of restrictions
might not have affected this level, or, the evaluation of the
first two months after the restriction may have misled us. If
there had been a longer follow-up, our results would possibly
be different.
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Study Limitations
Our study was limited in several ways. First, it was a singlecenter, short term, retrospective study and had a small patient
population. Second, the study only included female adults aged
less than 65 years and had no information as to whether the
participants used any vitamin D supplements that were not
available in their medical records.

Conclusion
Our findings indicate that there is a serious and urgent public
health problem regarding with vitamin D deficiency (>90%) in
our population; and about 50% of them has severely deficient.
This problem is not different from the lockdown period. Given
its rare adverse effects and relatively broad safety, sunbathing,
food fortification and prophylactic vitamin-D supplementation
might serve as a very appropriate and invaluable therapy
for these worldwide problems (i.e. vitamin D deficiency and
COVID-19).
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