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Abstract

Aim: A critical health problem that affects people all around the world is vitamin D
deficiency. Fundamentally, obesity and vitamin D deficiency are acknowledged as major
global public health problem. In this study, we examined the connection between low vita-
min D levels and Body Mass Index (BMI), as well as the association between demographic
factors and vitamin D.
Materials and Methods: 207 participants who were 18 years old or older and had
ever been diagnosed with a chronic disease were included in the study. The participants
filled out a questionnaire to analyze their demographic characteristics and physical activity
levels. As well as evaluating the body mass index, serum vitamin D levels were tested.
Results: It was reported that among the study participants, there was a substantial
positive association between levels of physical activity and vitamin D levels. Vitamin D
levels were found to be significantly negatively correlated with participant weight and BMI.
Increasing weight and BMI lead to a reduction in vitamin D levels. It was demonstrated
that gender, body mass index, physical activity level, marital status, vitamin D-containing
food consumption state and consumption amount, vitamin D supplementation state, ways
of going to work, daily exposure to sunlight, seasonal exposure to sunlight affects vitamin
D levels.
Conclusion: The study group was found to have very high levels of vitamin D insuffi-
ciency and deficiency, and there was a strong association between 25-hydroxy vitamin D3
(25(OH)D3) serum level and physical activity level and BMI.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Numerous studies have demonstrated that vitamin D in-
sufficiency is a global health problem that affects popula-
tions globally. Vitamin D deficiency was found to be 51.8%
in Turkey [1]. In obese patients, the ratio of adipose tissue
is high. Vitamin D has a higher affinity for adipose tissue
than other tissues as vitamin D is included in a liposol-
ubl vitamin group. Therefore, vitamin D has a decreased
bioavailability. Because of hepatosteatosis, which inhibits
the liver’s capacity to synthesize 25-hydroxyvitamin D3,
vitamin D levels in obese individuals may also be lower
[2].
Many scientific studies have recently been conducted in
order to demonstrate the cause and effect association be-
tween vitamin D deficiency and obesity [3-5]. Scientific
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research on the connection between vitamin D deficiency
and obesity has become more prevalent as a result of the
identification of 25(OH)D3 deficiency in obese people [6].
According to some research, metabolic syndrome and obe-
sity may have a hidden cause that is vitamin D deficiency.
Reduced insulin secretion, an increase in adipose tissue,
and a disorder of the lipid profile are the results that were
discovered [5].

Currently, we can state more definitely that vitamin D and
obesity are interrelated. There are two different hypothe-
ses regarding this issue. The first point of view is that
obesity is likely to cause vitamin D deficiency. Consid-
ering the second viewpoint, vitamin D deficiency may be
the cause of obesity and prevent weight loss [7]. There are
findings showing that obesity causes vitamin D deficiency.
Studies have revealed that adipose tissues absorb vitamin
D and that with weight loss, adipose tissues release the
previously stored vitamin D into the blood circulation in
the early stages of weight loss [8]. There is evidence from
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several studies that a vitamin D deficiency leads to obe-
sity. These studies revealed that the level of Vitamin D
in serum is invertedly proportional to the Homeostatic
Model of Assessment –Insulin Resistance (HOMA-IR). It
has been demonstrated that reaching the optimal level of
vitamin D in obese individuals may lead to weight loss by
increasing insulin sensitivity [9, 10].
Obesity and vitamin D deficiency are among the most seri-
ous public health problems in the world and in our country.
This study aims to reveal the factors affecting serum vita-
min D levels in individuals aged 18 years and older without
malignancy, coronary artery disease, chronic renal failure,
liver disease, diabetes mellitus (DM) and thyroid disease.

Materials and Methods

In this cross-sectional study, all patients who applied to the
outpatient clinic between October 2018 and March 2019,
and meet the inclusion criteria were included in the study.
Participants with known malignancy, coronary artery dis-
ease, chronic renal failure, diabetes mellitus, liver disease,
and thyroid disease were not included in the study. Since
all patients were included, no sample size calculation was
made. All participants offered full informed consent, and
the study was accorded the go-ahead by the local ethics
committee (Erzincan Binali Yıldırım University Clinical
Research Ethics Committee, Date: 26.09.2018 Decision
no: 31/04). The Declaration of Helsinki’s principles were
respected on performing of all procedures.
The primary measurement is vitamin D and BMI. A ques-
tionnaire form was applied to evaluate the physical ac-
tivities and general characteristics of the participants by
measuring their serum vitamin D levels and BMI. In the
questionnaire form; participants’ age, gender, occupation,
way of going to work, educational status, marital status,
smoking status, whether they take vitamin D and calcium
supplements, daily consumption rates of foods containing
vitamin D, sunlight exposure hours intervals and hours,
their current body weight and height, their regular phys-
ical activity status, their pregnancy status, the amount
of weight they gained during pregnancy and their an-
thropometric measurements were recorded by questioning.
Weight and height measurements of participants; weight
and height meter (SECA, Seca GmbH&Co.KG.Germany).
Body mass indexes were recorded by dividing the weight
by the meters square of the height [Body mass index BMI
(kg/m2) = Body weight (kg)/ Height2 (m2)].
Serum vitamin D, blood samples taken into EDTA tube
were examined using Agilent Technologies 6460 Triple
Quad LC/MS device, with HPLC (high-performance liq-
uid chromatography) and MS (Mass spectrometry) meth-
ods. Reference values for vitamin D were evaluated ac-
cording to the device, and vitamin D above 20 ng/ml was
accepted as adequacy.
Physical activity registration form was used to calculate
the daily energy (kcal) expenditures of individuals [11].
Physical activities were categorized by considering the
physical activity coefficients. (sleeping, lying down, sitting
activities, standing activities, brisk walking, cycling, etc.
activities, activities such as dancing, etc., activities such
as football-basketball, etc.) and the time spent is a total

of 24 hours (1440 minutes). The activity factors are1.0
for rest/sleep/lying down, 1.5 for very light activity (Sit-
ting, painting, laboratory, sewing, knitting, ironing, cook-
ing, tabletop play, playing a musical instrument, watching
TV), 2.5 for light activity (slow walking, carpentry work,
restaurant work, house cleaning, child care, sports such as
table tennis, golf), 5 for moderate activity (walking, field
work, carrying loads, cycling, skiing, tennis, dancing), 7 for
heavy activity (uphill load carrying, climbing, digging by
hand, construction work, sports such as basketball, foot-
ball). It has been paid attention that the time spent is
24 hours in total. The physical activity factor (PAR) was
found by multiplying the time spent in physical activity
(hours) by the physical activity factor coefficient.

Statistical analysis
Descriptive statistics of the data were obtained by us-
ing the IBM SPSS 20 (IBM Corp. Released 2011. IBM
SPSS Statistics for Windows, Version 20.0. Armonk, NY:
IBM Corp.) package program. Number and percentile
distributions were used for summarizing categorical vari-
ables and mean±standard deviation or median (minimum-
maximum) value was used when summarizing continuous
variables. Probability sampling method (Simple Random
Sampling) was used. The analysis of categorical variables
was conducted using the Pearson Chi-square test, but the
p value could not be presented because the expected value
was below 5 in some cells. When the percentage of cells
with an expected value of less than 5 is 25% or less, a
Monte Carlo simulation is performed and the p value is
presented. Correlation analysis was applied while exam-
ining the association between continuous variables. The
Kolmogorov-Smirnov test was used to determine whether
continuous variables had a normal distribution. When
comparing independent groups, Mann Whitney U test was
utilized for 2 groups, and Kruskal Wallis test was utilized
for 3 or more groups. P<0.05 was considered significant
in the study.

Results
The descriptive characteristics of the individuals are sum-
marized in Table 1. Additionally, Vitamin D and cal-
cium supplementation state vitamin D-containing food
consumption state, daily and seasonal exposure to sunlight
are reported in Table 2. Of the participants, 124 (59.9%)
stated that they didn’t participate in regular physical ac-
tivity, 40 (19.3%) stated that they did regular physical ac-
tivity, 43 (20.8%) sometimes did and sometimes did not.
The exercise frequency of the exercisers was 3.03±1.496
days per week, and the average exercise duration was
1.06±0.419 hours. The mean Physical Activity Factor level
of the participants was 36.28±6.745.
The mean vitamin D level of the patients was found to
be 16.47±9.120 ng/ml. The correlation between the vita-
min D levels of the participants and their physical activ-
ity level and anthropometric characteristics is presented
in Table 3. The participants’ vitamin D levels, level of
physical activity, and height were found to be positively
and significantly correlated with each other. On the other
hand, a negative significant association was found between
the participants’ weight and BMI. Similarly, no significant

651



Ergul C. et al. Original Article 2023;30(6):650–656

Table 1. Distribution of descriptive characteristics of the
participants in the study.

Features Male Female Total

Number % Number % Number %

Age (year)

19-30 21 39.6 46 29.9 67 32.4

31-40 7 13.2 32 20.8 39 18.8

41-50 7 13.2 35 22.7 42 20.3

51 years and old 18 34.0 41 26.6 59 28.5

Gender

Female 154 74.4

Male 53 25.6

Marital status

Married 33 62.3 106 68.8 139 67.1

Single 20 37.7 48 31.2 68 32.9

Profession

Office clerk 41 77.4 52 33.8 93 44.9

Field, garden work 11 20.8 3 1.9 14 6.8

Housewife 1 1.9 99 64.3 100 48.3

Educational status

Primary school 10 18.9 68 44.2 78 37.7

Middle school 3 5.7 19 12.3 22 10.6

High school 19 35.8 25 16.2 44 21.3

University 20 37.7 38 24.7 58 28.0

Master’s/PhD 1 1.9 4 2.6 5 2.4

Way of going to

work

On foot 10 19.2 11 19.3 21 19.3

By private vehicle 16 30.8 13 22.8 29 26.6

Public transport 13 25.0 23 40.4 36 33.0

Sometimes by car,

sometimes on foot

13 25.0 10 17.5 23 21.1

Mean±SD Mean±SD Mean±SD

Age 41.49±18.196 39.40±13.248 39.93±14.655

Pregnancy count * 3.0(1-7)

*presented as the median (minimum-maximum) value. SD: Standard deviation.

correlation was found between Vitamin D levels and age
groups when compared according to age groups (p: 0.790).
Similarly, no relation was found between age groups and
physical activity level (p: 0.094).

It was determined that vitamin D levels and the physical
activity levels of the men participating in the study had a
higher mean score than the female patients, and the differ-
ence between them was statistically significant (p<0.001).
When marital status and physical activity and vitamin D
levels were compared; there was no statistically significant
difference between marital status and physical activity lev-
els (p=0.159). Otherwise, the vitamin D levels of the mar-
ried patients were found to be greater than those of the
single patients, and this difference was found to be statis-
tically significant (p=0.046). Although the occupations of

the participants and their vitamin D levels were unrelated
(p=0.103), the level of physical activity was found to be
low and significant in housewives (p=0.004).
Vitamin D levels and the physical activity of the individ-
uals were revealed regardless of their educational status
(p>0.05).
The participants who traveled to work using public trans-

Table 2. Vitamin D and calcium supplementation state,
vitamin D-containing food consumption state, daily and
seasonal exposure to sunlight.

Features Male Female Total

Number % Number % Number %

Calcium supplementation

Yes - - 6 3.9 6 2.9

No 53 100.0 148 96.1 201 97.1

Vitamin D supplementation

Yes 2 3.8 17 11.0 19 9.2

No 51 96.2 137 89.0 188 90.8

Vitamin D-containing food

consumption

Yes 49 92.5 122 79.2 171 82.6

No 4 7.5 32 20.8 36 17.4

Vitamin D-containing food

consumption amount

Little 13 26.5 54 43.5 67 39.2

Middle 20 40.8 60 48.4 78 45.6

A lot 16 32.7 10 8.1 26 15.2

Daily exposure to sunlight

less than 15 minutes 18 34.0 99 64.3 117 56.5

15-60 minutes 24 45.3 42 27.3 66 31.9

more than 60 minutes 11 20.8 13 8.4 24 11.6

Exposure to direct sunlight

between March 23 and

September 23 between 10:00

and 15:00

Yes 35 66.0 45 29.2 80 38.6

No 18 34.0 109 70.8 127 61.4

Total 53 154 207 100

Table 3. The correlation between the vitamin D levels
of the participants and their physical activity level and
anthropometric characteristics.

Vitamin D level (ng/ml)

r p

Physical activity level 0.604 <0.001
Weight (kg) -0.196 0.005
Height (cm) 0.173 0.013
BMI (kg/m2) -0.280 <0.001
BMI: Body mass index.
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Table 4. The effect of vitamin D and calcium supple-
mentation state, vitamin D-containing food consumption
state, daily and seasonal exposure to sunlight on physical
activity and vitamin D levels.

Features
Physical activity

level

Vitamin D level

(ng/ml)

Mean±SD Mean±SD

Calcium supplementation **

Yes 32.83±8.066 12.66±7.850

No 36.38±6.699 16.58±9.148

p value 0.928 0.273

Vitamin D supplementation **

Yes 40.71±9.412 23.94±10.878

No 35.83±6.277 15.71±8.603

p value 0.122 0.001

Vitamin D-containing food

consumption **

Yes 37.12±6.981 18.00±9.170

No 32.29±3.362 9.19±3.898

p value <0.001 <0.001

Vitamin D-containing food

consumption amount *

Little 34.32±5.095 14.22±6.826

Middle 37.93±7.378 19.20±9.364

A lot 41.90±6.952 24.14±9.834

p value <0.001 <0.001

Daily exposure to sunlight *

less than 15 minutes 33.97±5.000 12.90±7.012

15-60 minutes 38.04±6.669 19.80±8.476

more than 60 minutes 42.66±8.785 24.70±11.262

p value <0.001 <0.001

Exposure to direct sunlight between

March 23 and September 23 between

10:00 and 15:00 **

Yes 39.73±7.84 22.12±9.288

No 34.10±4.844 12.91±6.991

p value <0.001 <0.001

* Kruskal Wallis analysis of variance was performed. **Mann Whitney U test was
performed. SD: Standard deviation.

portation had statistically significantly lower levels of vi-
tamin D (p<0.001).

The effect of vitamin D-containing food consumption
state, vitamin D and calcium supplementation state, daily
and seasonal exposure to sunlight on physical activity and
vitamin D levels are presented in Table 4. Accordingly;
daily exposure tu sunlight and exposure to direct sunlight
between March 23 and September 23 between 10:00 and
15:00 are significantly associated with both vitamin D lev-
els and physical activity (p<0.001).

Serum vitamin D levels vs BMI groups are presented in
Table 5. It was found that people with normal body mass
index had the highest serum vitamin D levels and there

was a statistically significant difference between the groups
according to body mass index classification (p<0.001).

Discussion
Vitamin D deficiency has become a very widespread pub-
lic health problem affecting people of all ages. Despite the
fact that the causes differ by society, inadequate nutrient
intake and inadequate exposure to sunlight come to the
fore [12]. It was determined that 60 (29%) of the patients
participating in our study had adequacy vitamin D levels.
This demonstrates that vitamin D deficiency is a substan-
tial public health problem in both our area and around
the world. Although we considered vitamin D adequacy
level as 21 ng/ml and above in our study, the adequacy
rate was 29%. AlQuaiz et al. [13] evaluated the vitamin D
adequacy rate as 75 nmol/l (~30 ng/ml) and above, while
it was 10.5% in men and 17.0% in women. These values,
which were also found to be lower in our study, may be
related to the higher proficiency level.
After smoking, obesity is the second most common pre-
ventable cause of mortality [14]. Ogden et al. [15] dis-
covered a rise in BMI with age in adults, similar to our
study. According to the results of the Diabetes, Hyper-
tension, Obesity and Endocrinological Diseases Study-II
(TURDEP II) study in Turkey, the prevalence of obesity
was found to be 44% in women, 27% in men, and 35% in
our society on average. The Eastern Anatolia Region of
our country has a lower incidence of obesity than other re-
gions, despite the fact that the prevalence varies little from
region to region [16]. The prevalence of obesity (with a
BMI of 30 and more) was found to be 29.93% in this study.
In our study for the Erzincan region, which is located in
the Eastern Anatolia Region, the obesity prevalence was
recorded as lower than the results of the TURDEP II study
and this may be due to the difference between regions.
The prevalence of obesity was 16.98% in men and 34.41%
in women. In contrast to our study, a study by Mokdad et
al. [17] in the USA revealed that it is 21.0% in men and
20.8% in women. This may be related to the nutritional
habits and sociocultural level of women in our country.
Future studies are needed to investigate the reasons for
this situation.
It is accepted that obesity and vitamin D deficiency are at
the forefront of the most important public health problems
in the world and in our country. The prevalence of obesity
and vitamin D deficiency is observed quite frequently in
normal individuals today. Vitamin D deficiency and insuf-
ficiency have been found to be associated with chronic dis-
eases, including cardiovascular diseases, infectious and au-
toimmune diseases, metabolic syndrome, and malignancies
in recent studies [18]. It has been demonstrated in numer-
ous studies that 25(OH)D levels are lower in overweight
and obese individuals than those with normal body mass
index [19, 20]. In our study, it was demonstrated that the
patients’ vitamin D levels and height had a positive and
significant correlation, while the patients’ weight and body
mass indexes had a negative and significant correlation. As
the body mass index of the patients participating in the
study increased, vitamin D levels decreased, and a statis-
tically significant association was found between them. As
BMI increase and weight, vitamin D levels decrease, and
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Table 5. Serum Vitamin D levels according to BMI Groups.

Obesity Classification BMI (kg/m2) Mean±SD (ng/ml) Minimum Maximum p*

Underweight <18.5 12.88±5.57 8.60 17.17

<0.001

Normal 18.5 - 24.9 21.05±10.20 18.63 23.46
Overweight 25.0 - 29.9 15.64±8.42 13.55 17.72
Obese class 1 30.0 – 34.9 12.79±6.62 10.61 14.96
Obese class II 35.0 – 39.9 12.60±7.43 8.48 16.71
Obese class III ≥ 40.0 11.95±3.43 9.31 14.59

Total 16.47±9.12 15.22 17.72

* Kruskal Wallis analysis of variance was performed. BMI: Body mass index, SD: Standard deviation.

as physical activity levels of patients increase, vitamin D
levels increase. In a study conducted by Buffington et al.
60 overweight individuals were recruited and an inversely
proportional association was found between body mass in-
dexes and vitamin D levels of these individuals, and these
results are similar to our study [21]. It may be possible to
interpret these findings in reverse and conclude that weight
gain and obesity will decline with vitamin D replacement.
Marcotorchino et al. [22] support this in the results of a
study; Vitamin D replacement increases fat oxidation by
ensuring that the genes involved in fatty acid oxidation
and mitochondrial metabolism function properly; revealed
that as a result of this, weight gain decreased. Contrary
to these studies, however, in the study of Pathak et al., it
was revealed that vitamin D replacement did not have a re-
ducing effect on adipose tissue without dietary and calorie
restriction in patients who received vitamin D replacement
[23]. In this regard, there is a need for prospective studies
in which weight monitoring will be observed in patients
with vitamin D replacement.

The vitamin D level of 72 (34.8%) of the participants in
our study was between 0-10 ng/ml and it was evaluated
as vitamin D deficiency. Seventy-five (36.2%) of them had
vitamin D levels between 11-20 ng/ml and it was defined
as vitamin D deficiency. The sum of the two is 71%, and
sixty (29%) of them have vitamin D levels between 21-100
ng/ml and vitamin D was considered adequate. In a study
by Pearce et al.; The sum of vitamin D deficiency and
vitamin D deficiency in the adult population in the winter
and spring seasons in England has been determined as 66%
[24]. The greater overall data in our study may be related
to dietary habits, dressing preferences, and restrictions on
the intake of vitamin D supplements in our country as
compared to England, where climatic conditions are more
likely to result in vitamin D deficiency. All these data
indicate that vitamin D deficiency is at a serious level.

Conditions that lead to the emergence of vitamin D defi-
ciency with aging can be listed as less exposure to sunligt,
a decrease in physical activity, a reduction in the vitamin
D synthesis capacity of the skin, a reduction in the ab-
sorption of vitamin D from the intestines [25]. However,
no statistically significant association between age groups
and vitamin D levels was discovered in our study. Ana-
lyzing vitamin D levels by gender revealed that women’s
serum levels were much lower than men’s, which is consis-
tent with research performed in our nation [1, 26].

The majority of the vitamin D is produced in our skin with

the use of sunlight. It is not necessary to take additional
vitamin D supplements if the sun’s rays are exploited to
their full potential. The studies of Akpınar et al. [26] in
our country and Holick et al. [27] in the world; It shows
that exposing the hands, arms and face to sunlight for 5-
15 minutes a day 2-3 times a week provides enough time
for the body to synthesize the vitamin D it needs. Despite
the fact that our nation is in contact with the sunlight
excessively due to its geographical location, the lack of vi-
tamin D levels in our population demonstrate that we do
not experience direct sunlight [28]. We revealed that vita-
min D levels increase as the duration of sunlight exposure
increases, that vitamin D levels reach sufficient levels in
people exposed to sunlight for more than 15 minutes, and
that people exposed to sunlight for less than 15 minutes
have severely low levels of vitamin D. The outcomes are
consistent with results from other research [29-31].

The averages of physical activity levels and vitamin D
levels of individuals who were exposed to direct sunlight
between March 23-September 23 and between 10.00 and
15.00 were found to be higher than those who stated that
they were not exposed to direct sunlight. Our study’s sub-
stantial correlation between vitamin D levels and sun ex-
posure resembles a French study by Chapuy et al [32]. Kull
et al. [33] determined that vitamin D deficiency, which was
8% in winter, decreased to 1% in summer.

The physical performance of those with blood 25(OH)D
levels <20 ng/ml was also found to be low, and the varia-
tion was determined to be significant statistically in a col-
laborative research by Sohl et al., in which the outcomes
of three major research were analyzed [34]. Mesci et al. re-
vealed high physical activity levels in patients with serum
25(OH)D levels above 20 ng/mL [35]. Similarly, in this
study, a positive and significant association was revealed
between physical activity level and vitamin D levels. It
was determined that individuals who maintained higher
levels of physical activity had also statistically significantly
higher serum vitamin D values.

The level of physical activity levels in the housewives par-
ticipating in this study were substantially low than the
other occupational groups. When the way of going to work
and vitamin D levels were compared; It has been deter-
mined that the vitamin D levels in the participants who
use public transportation while going to work are quite
low compared to the patients who walk to work. Since
the physical activity levels of those who walk to work will
be higher than those who use public transportation, our
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findings are in line with a research of Mesci et al. [35] that
found vitamin D levels rise along with levels of physical
activity. We can infer from this study that we need to
increase awareness of the need to encourage our patients,
if they live nearby, to walk to work. Just this will help the
patients’ levels of physical activity rise slightly.
Vitamin D levels of the participants who take vitamin D
supplements in daily life, who also consume foods contain-
ing vitamin D and whose consumption is high, are higher
than those who do not take supplements. On the other
hand, a research by Sahin et al. [36] that examined the
association between a diet high in vitamin D and vitamin
D level revealed no significant difference between them.
However, since the patients in the study were only women
and the number of patients was as low as 54, the results
may have been different from this study.
In a Danish-based research by Brot et al. [37] of 510
women aged between 45-58 years; Serum vitamin D levels
of smokers were found to be 17.4 ng/mL and non-smokers
as 22 ng/mL, and low serum vitamin D levels in smokers
were discovered. Serum vitamin D levels of non-smoking
male participants were discovered in our study to be sig-
nificantly greater than those of smoking male participants.
However, when we evaluate female patients and all patients
participating in the study (without discrimination between
men and women); no significant difference was detected.
Okyay et al. [38] demonstrated that obesity rates are
higher in married individuals than in single individuals.
In our study, similar to the results of this study; BMI of
married individuals was found to be significantly higher
than singles. It is considered that this condition may be
influenced by married people’s allegedly diminished sensi-
tivity to weight control.
Bulur et al. [39] compared age with obesity prevalence
and revealed that obesity prevalence increased significantly
with increasing age. Similarly, we determined that the
BMI of the patients participating in the study increased
significantly as their age increased. This may be asso-
ciated with decreased physical activity levels, decreased
basal metabolic rate, and comorbid diseases as age pro-
gresses.
Dogan et al. [40] evaluated the prevalence of obesity in a
certain location in our country as 20.7% in men, 39.8% in
women and 31.7% in the general population, and the rate
of obesity in women was found to be higher than in men. In
our study, unlike this study, the gender of the patients was
compared according to the body mass index groups, and
no statistically significant difference was found between
them. This may be related to the nutritional habits of
women in our region and their awareness of obesity, or it
may be related to the fact that 77.4% of the male patients
in our study were office workers.

Conclusion

The physical activity status of the participants affects their
vitamin D levels, and as the physical activity level of the
individuals rises, their vitamin D values also rise. It has
been revealed that gender, body mass index, marital sta-
tus, physical activity level, ways of going to work, vita-
min D-containing food consumption state and consump-

tion amount, vitamin D supplementation state, daily ex-
posure to sunlight, seasonal exposure to sunlight affects
vitamin D levels.
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