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Abstract
Introduction: In our study, we aimed to determine the prevalence of Vitamin D deficiency and evaluate Vitamin D levels
according to age, gender, and season.
Methods: The data of Vitamin D levels, age, and gender of persons who admitted to Istanbul Medeniyet University, Göztepe
Training and Research Hospital, Department of Family Medicine between 2012 and 2017 were collected. SPSS22 was used
for statistical analysis and p<0.05 was considered as statistically significant.
Results: The data of 4227 patients, 80.44% women and 19.56% men, were included in the study. We found Vitamin D levels
as follows: 1038≤10 ng/ mL, 1348 between 10 ng/mL and 20 ng/mL, 931 between 20 ng/mL and 30 ng/mL, 886 >30 ng/
mL and 24 >150 ng/mL. Vitamin D levels were found significantly higher in autumn than winter season in the age groups
6.1–17, 18–44, 45–64, and ≥ 65 (p<0.001). We found Vitamin D deficiency and insufficiency 56.45% and 78.48%, respectively.
Sufficient Vitamin D levels were found in only 21.53% of subjects. About 80.9% of the participants in the winter season and
73.9% in the autumn period had Vitamin D levels below normal.
Discussion and Conclusion: Our results show that Vitamin D deficiency is quite high in our population. As we expected,
sufficient Vitamin D levels were lower in winter than the autumn due to low sun exposure. While, we found higher Vitamin
D levels in women than men and Vitamin D values increased with increasing age. To increase Vitamin D levels in our society,
increasing sun exposure time or Vitamin D supplementation might be considered.
Keywords: Age; season; vitamin D deficiency.

T

here are two main forms of Vitamin D, is soluble in fat
and has pleitropic hormone properties, that are D2 and
D3[1]. Some natural foods such as oily fish, Vitamin D-fortified foods such as margarine, and external Vitamin D supplementation are the source of Vitamin D[2-4]. Vitamin D2
can only be taken with the diet, while Vitamin D3 can be
taken with the diet and produced in the body[5]. Ultravio-

let rays (UVB 280-320) directly stimulate the conversion of
7-dehydrocholesterol to pre-vitamin D3 by breaking ring
B in the skin[6]. Once Vitamin D enters the circulation is
bound by the Vitamin D-binding protein (DBP) and lipoproteins. Vitamin D separates from the DBP protein in the liver.
Then, Vitamin D (D3) is converted to 25-hydroxycholecalciferol (25[OH]D3) and 1,25-dihydroxycolecalciferol (1,25[OH]
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2D3) in the liver and kidney, respectively.[7] The active form
1,25(OH) 2D3 binds to Vitamin D receptors[8,9] and this
interaction is responsible for up to 80 different metabolic
processes, such as cellular proliferation, differentiation,
apoptosis, and DNA repair[10]. The producing amount of
Vitamin D is depending on many factors including season,
geographic location, different times of day, and UVB-irradiated skin surface[11].
Vitamin D deficiency may cause bone and muscle-related
symptoms and diseases such as decreased muscle strength,
musculoskeletal pain, rickets in children, and osteomalacia
in adults[12]. Vitamin D deficiency is also associated with
diabetes, infectious diseases, and cancer[13] and Vitamin D
plays an effective role in the metabolism of calcium, phosphorus, and bone, is accepted as a global epidemic. Vitamin
D levels is described as; <10 ng/mL severe deficiency,[14]
<20 ng/mL deficiency, <20–30 ng/mL insufficiency, >30
ng/mL sufficient, and >150 ng/mL intoxication[15].
In the present retrospective study, Vitamin D levels of patients, who were admitted to Istanbul Medeniyet University, Göztepe Training and Research Hospital, Department
of Family Medicine between 2012 and 2017 and had Vitamin D measurements, were evaluated according to gender,
age, and months. We aimed to determine the prevalence
of Vitamin D (25[OH]D3) deficiency living in Istanbul and
surrounding area.

Materials and Methods
In this retrospective hospital-based study, the hospital registries of Istanbul Medeniyet University, Göztepe Training
and Research Hospital between 2012 and 2017 were evaluated. Ethical approval was obtained from the Ethics Committee of Istanbul Medeniyet University, Göztepe Training
and Research Hospital (No:2017/0072, February 28, 2017).
The outpatients admitted to the family medicine that
made the request Vitamin D levels. Vitamin D levels used in
the study were measured by the same method in the same
laboratory. To evaluate the effects of sunlight on Vitamin
D, 25(OH)D3 values in autumn and winter periods covering
September, October, November, February, March, and April
were analyzed according to age and gender. Vitamin D
measurements including the months of September, October, and November were included in autumn season; while
the months of February, March, and April were included
in winter season. The autumn months of September, October, and November are the reason, we prefer due to the
fact that the levels of Vitamin D are produced after intense
exposure to sunlight in the summer is still at a sufficient

level in these months and the sunlight still does not lose its
effect in autumn season.

Statistical Analysis
Statistical analysis was performed with SPSS software
for Windows, version 22.0 (IBM Corp., Armonk, NY, USA).
Mann–Whitney U, Kruskal–Wallis, and Pearson’s Chi-square
tests were used for data analysis. p<0.05 was considered as
statistically significant.

Results
The number of Vitamin D measured in the family medicine
polyclinic between 2012 and 2017 was 4227, 80.44%
women and 19.56% men and very few of the subjects were
under 18 years of age (2.37%). The 64.68% of the Vitamin
D measurements were performed in winter (n=2784) and
1493 (35.32%) measurements were performed in autumn.
The Vitamin D levels of the subjects were as follows: 1038
subjects (24.56%) were at or below 10 ng/mL, 1348 subjects (31.89%) were between 10 ng/mL and 20 ng/mL, 931
subjects (22.03%) were between 20 ng/mL and 30 ng/mL,
886 subjects (20.96%) were between 30 ng/mL and 150 ng/
mL, and only 24 subjects Vitamin D level were (0.57%) at
or above 150 ng/mL (Table 1). We considered that subjects
with Vitamin D levels of 150 ng/mL and above may have
taken the measurement after Vitamin D loading.
Table 1. Demographic characteristics of the study population
		
Gender
Women
Men
Age groups (years)
≤1
1.1–6
6.1–17
18–44
45–64
≥65
Season
Winter
Autumn
Vitamin D level (ng/mL)
≤10
10–20
20–30
30–150
>150

n

%

3400
827

80.44
19.56

9
10
81
1819
1547
761

0.21
0.24
1.92
43.03
36.60
18.00

2734
1493

64.68
35.32

1038
1348
931
886
24

24.56
31.89
22.03
20.96
0.57
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The Vitamin D measurements were 23.22±21.81 in the
women subjects with a minimum 1.29 and maximum
167.98. The Vitamin D measurements of the men subjects
vary between 3 and 160 with an average of 20.86±14.53
and Vitamin D measurements were not statistically significant (p>0.05) according to gender. When Vitamin D levels
were grouped according to Table 2, it was found that Vitamin D levels of women were statistically different compared to men in all groups (p<0.01). The distribution of
subjects according to season and Vitamin D levels is also
presented in Table 2. The Vitamin D measurements were
21.24±20.48 in the winter season, while 25.53±20.57 in
autumn season (p=0.001). The Vitamin D measurements
of subjects admitted in the autumn season were significantly higher than winter season in each Vitamin D groups
(p<0.001) (Table 2).
According to Table 3, the subjects 1 or below years of age
had significantly higher the Vitamin D levels than those
of 1.1–6 years of age, 6.1–17 years of age, 18–44 years of

age, 45–64 years of age, and 65 and above years of age
(p<0.001). The 65 and above years of age had second
highest Vitamin D level and the mean Vitamin D level
(27.57±23.2) was higher than the other groups except 1
year or below years of age (p<0.001). The lowest Vitamin
D levels were found in the 18–44 years of age with average of 19.37±17.5. Severe Vitamin D deficiency (<10 ng/
mL) was observed in 40.7% of the subjects with 6.1 and
17 years of age and 30.6% of the subjects with 18–44
years of age (p<0.01). Vitamin D deficiency (10–20 ng/mL)
was found in 40% of the subjects with 1.1 and 6 years of
age, 33.3% of the subjects with 6.1 and 17 years of age,
and 34.9% of the subjects with 18 and 44 years of age
(p<0.01). The Vitamin D insufficiency (20–30 ng/mL) was
observed in 33.3% of 1 or below years of age and 30%
of 1.1 and 6 years of age (p<0.01). The sufficient Vitamin
D levels (30–150 ng/mL) were found in 33.3% of 1 or below years of age and 31.7% of 65 and above years of age
(p<0.01) (Table 3).

Table 2. Distribution of the subjects according to gender, season, and Vitamin D levels
			
		
Vitamin D level (ng/ mL)
Min-Max
Mean±SD
Median
Vitamin D level (ng/mL) n (%)
<10
10–20
20–30
30–150
>150

Women		

Men

p

1.29–167.98		
23.22±21.81		
17.66		

3–160
20.86±14.53
17.4

a0.864

892 (26.23)		
999 (29.4)		
745 (21.91)		
741 (21.79)		
23 (0.67)		

146 (17.65)
349 (42.2)
186 (22.5)
145 (17.53)
1 (0.12)

b<0.001**

Winter		
(n=2734)		

Autumn
(n=1493)

p

1.29-160		
21.24±20.48		
14.8		

3-167.98
25.53±20.57
21.6

a0.001**

836 (30.6)		
877 (32.1)		
500 (18.3)		
509 (18.6)		
12 (0.4)		

202 (13.5)
471 (31.5)
431 (28.9)
377 (25.3)
12 (0.8)

b <0.001**

			
		
		
Vitamin D level (ng/mL)
Min-Max
Mean±SD
Median
Vitamin D level (ng/mL) n (%)
<10
10–20
20–30
30–150
>150
aMann–Whitney U Test; bPearson Chi-square Test; **p<0.01.

Gender

Seasons
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Table 3. Distribution of the subjects according to Vitamin D levels and age groups
Vitamin D level (ng/mL)			
		
		
Min-Max
Mean
SD		
Median
<10; n (%)
10–20; n (%)
20–30; n (%)
30–150; n (%)
>150; n (%)

Age groups (years)

≤1
(n=9)

1.1–6
(n=10)

6.1–17
(n=81)

18–44
(n=1819)

45–64
(n=1547)

≥65
(n=761)

p

13.6–45.3
28.18
11.02
27.1
0 (0)
3 (33.3)
3 (33.3)
3 (33.3)
0 (0)

9.62–38.4
20.58
10.13
18.25
1 (10)
4 (40)
3 (30)
2 (20)
0 (0)

3.5–160
21.31
29.41
12.2
33 (40.7)
27 (33.3)
12 (14.8)
7 (8.6)
2 (2.5)

1.29–160
19.37
17.5
14.7
556 (30.6)
634 (34.9)
349 (19.2)
274 (15.1)
6 (0.3)

3–160
24.43
21.5
19.3
320 (20.7)
480 (31)
378 (24.4)
359 (23.2)
10 (0.6)

3–167.98
27.57
23.2
23.3
128 (16.8)
200 (26.3)
186 (24.4)
241 (31.7)
6 (0.8)

a<0.001**

b<0.001**

aKruskal–Wallis Test; bPearson Chi-square Test; **p<0.001.

Vitamin D levels were found significantly higher in autumn
than winter season in the age groups 6.1–17, 18–44, 45–64,
and ≥65 (p<0.001). No statistically significant difference
was found in 1 or below and 1.1–6 years of age according
to the seasons (p>0.05). Furthermore, Vitamin D levels were
found high in autumn in both men and women subjects
(p<0.001) and were given in Table 4.
We found a positive correlation between Vitamin D levels,
age, and season (Table 5) (p<0.001). It was found that Vitamin D value decreased from autumn to winter in every age
group (Table 4). Considering the distribution of Vitamin D
levels by age groups, it was observed that the actual accumulation is over 18 years old. Contrary to expectations, we
observed that Vitamin D values increased with increasing
age in terms of correlation. On the other hand, we found

a negative correlation between age and gender (Table 5)
(p<0.01).

Discussion
In this retrospective hospital-based study, Vitamin D levels of subjects who admitted to Family Medicine of XXXX
Training and Research Hospital between 2012 and 2017
were evaluated and Vitamin D deficiency was found in
55.63% in women and 59.85% in men. As a results, 77.54%
of the women and 82.35% of the men Vitamin D levels were
below the normal levels.
Vitamin D is obtained by exposure to ultraviolet light or
consumption of natural foods, fortified foods, and supplements[16]. An estimated 10–20% of Vitamin D is supplied
through supplements or food and the rest is synthesized in

Table 4. Distribution of age and gender according to seasons
			
		
		
Age
≤1 age
1.1–6 age
6.1–17 age
18–44 age
45–64 age
≥65 age
Gender
Women
Men
*p<0.05; **p<0.001.

Vitamin D level (ng/mL)

Winter (n=2734)		
Mean±SD (median)		

Autumn (n=1493)
Mean±SD (median)

p
Mann Whitney U test

23.35±9.23 (21.3)		
15.35±4.79 (15.15)		
17.88±24.74 (10.7)		
17.8±17.61 (12.1)		
22.85±20.89 (17.2)		
26.36±23.82 (20.8)		

37.83±7.93 (38.7)
28.42±11.54 (31.2)
28.56±36.95 (15.25)
22.12±16.98 (19)
27.36±22.33 (22.74)
29.97±21.78 (26.55)

0.071
0.088
0.039 *
<0.001**
<0.001**
<0.001**

21.86±21.5 (15.2)		
18.77±15.55 (13.75)		

25.67±22.17 (21.2)
24.93±11.25 (22.8)

<0.001**
<0.001 **
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Table 5. Correlation between Vitamin D levels, gender, age, and season
Spearman’s rho
Gender Season Vitamin D Age
				
levels
Gender
Correlation Coefficient 1.00
p
Season
Correlation Coefficient 0.014
p
0.368
Vitamin D levels
Correlation Coefficient −0.01
p
0.496
Age
Correlation Coefficient −0.048
p
0.002*

0.014
0.368
1.00
-

−0.01
0.496

−0.048
0.002*

0.194 −0.021
<0.001** 0.166

0.194
<0.001**

1.00
-

0.216
<0.001**

−0.021
0.166

0.216
<0.001**

1.00
-

*p<0.01; **p<0.001.

the human body through sunlight activation[17]. Vitamin D
status is measured by the storage form of Vitamin D (25-hydroxyvitamin D) and the levels of Vitamin D vary a wide
range of exogenous factors such as latitude, season of testing, and skin color[18]. Furthermore, Vitamin D deficiency
increases with age and the optimum serum level of Vitamin
D is above 30 ng/mL and 1000 IU is recommended for daily
intake[12]. The high levels of Vitamin D among adults were
found associated with decrease in the cardiovascular diseases, diabetes, and metabolic syndrome in a meta-analysis study[19].
Cashman et al.[20] found that 13% of the 55,844 European
individuals had serum 25(OH)D concentrations below
30 nmol/L. The 17.7% of the individuals in winter (October–March) and 8.3% of the individuals in summer (April–
November) periods were below 30 nmol/L. The prevalence
of Vitamin D deficiency was found 40.4% and that was
higher in dark-skinned ethnic subgroups[20]. Rabenberg et
al.[21] reported that 61.6% of German population (61.5% of
women and 61.7% of men) had serum 25(OH)D levels below 50 nmol/l (20 ng/mL). The 55.9% of 18–44 aged, 63.3%
of 45–64 aged, and 69.8% of 65–79 aged of the women
were found below 50 nmol/l due to age and lower socioeconomic status. The 61.5% of 18–44 aged, 61.5% of 45–64
aged, and 62.6% of 65–79 aged of the men were found below 50 nmol/l and they suggested that is derived from low
Vitamin D intake and more residential traffic. Furthermore,
the half of the subjects had serum 25(OH)D levels below 50
nmol/l in summer. In our study, the prevalence of Vitamin
D deficiency was found in 56.45% of the subjects, 55.63%
of women, and 59.85% of men and our results are similar to

the study of Rabenberg et al.[21] The Vitamin D deficiency
rate of Turkish population was slightly lower to German
population probably higher sun exposure. The 65% of 18–
44 aged, 51.7% of 45–64 aged, and 43.1% 65 and over aged
of the subjects were also found below 20 ng/ml (Table 3).
Palacios et al. [22] reported that low Vitamin D levels are
a global problem even in countries with sun exposure
all year round, especially in the girls and women living in
Middle East. Moreover, in countries with long winter season, persons had generally less deficiencies than in sunny
countries and it is thought to this is originated from the
nutritional style. Thus, season was evaluated as small component of describing the Vitamin D deficiency worldwide.
High skin melanin content, limited exposure to sunlight,
aging, use of extensive skin coverage, a low Vitamin D intake, and high rates of obesity were identified as possible
causes of high prevalence of low Vitamin D status. Allali et
al. [23] showed that wearing a veil was associated with 2.29
fold increased risk of osteoporosis in postmenopausal osteoporotic patients (OR: 2.29, 95% CI, 1.38–3.82). Although
the Islamic-style clothing is used in Türkiye, Vitamin D levels were higher in women than men (sufficient Vitamin D
levels were found in 22.46% of women and in 17.65 % of
men). This finding might be aroused from the number of
women patients that is higher than men patients admitted
to family medicine polyclinic and probably the higher level
of Vitamin D of the women is stem from the vitamin is D
supplements due to this women patients who were followed regularly.
In Marmara region of Türkiye, Sezgin et al. [24] found Vitamin D deficiency and insufficiency as 75% and 91.1%, respectively, in Istanbul. The mean levels of Vitamin D were
14.10±11.55 in women and 16.26±10.94 in men. It was
reported that the Vitamin D levels were statistically significant according to summer (15.79±12.06) and winter
(13.27±10.45) seasons. The Vitamin D levels of subjects 1
year or below years of age were found significantly higher
than other age groups. The Vitamin D levels of 49.6% of the
subjects aged 65 years and over were found below 10 ng/
mL and Vitamin D levels decreased with age. Hekimsoy et
al. [25] reported that 74.9% of the adults residing in Manisa
which is a city in the Aegean region of Türkiye having Vitamin D deficiency (<20 ng/mL) and which was more common among females (78.7%) than males (66.4%). Solak et
al. [26] studied Vitamin D levels in the 35,667 individuals
admitted to a hospital in Konya, a city Central Anatolia of
Türkiye. The 94.47% of the participants had Vitamin D levels <30 ng/ml and Vitamin D deficiency was found 76.25%
in the individuals. Ozturk et al. [27] showed that the Vita-
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min D levels of 94.92% of 1161 healthy subjects residing in
Gaziantep, a South-east province of Türkiye measured between October 2016 and March 2017 were below 30 ng/ml.
Vitamin D deficiency was found this study group 75.54%
in spite of Gaziantep is a sunny city and men had significantly higher serum 25(OH)D levels compared to women. A
negative correlation between Vitamin D levels and ageing
was also found in the study of Ozturk et al. However, in our
study, we found that Vitamin D deficiency (56.45%) and insufficiency (78.48%) were below than other studies which
were conducted in the Türkiye and the mean levels of Vitamin D were 23.22±21.81 in women and 20.86±14.53 in men.
The insufficient Vitamin D levels (<30ng/mL) were higher in
winter (81%) to the autumn (73.9%) (Table 2). The subjects
with 1 or below years of age had significantly higher the
Vitamin D levels than other age groups. However, we did
not observe decreasing Vitamin D levels with age due to
65 and above years of age had second highest Vitamin D
level in the age groups. Contrary to what we expected, we
found a positive correlation between Vitamin D levels and
age, while Ozturk et al.[27] found negative correlations. In
our study, regular follow-up of patients who admitted to
family medicine and Vitamin D supplementation due to
low Vitamin D measurements could explain the difference
between two studies performed in the same region.
Our study was carried out in Göztepe Training and Research Hospital located in the Asian region of Istanbul and
this hospital is preferred by patients living in the Marmara
region. We found severe Vitamin D deficiency, Vitamin D
deficiency and Vitamin D insufficiency are quite high in
our population. Although there are studies showing that
women have lower Vitamin D levels due to less exposure
to the sun and clothing styles, we found higher Vitamin D
levels in women than men. Interestingly, we observed that
Vitamin D values increased with increasing age. While, as
we expected sufficient Vitamin D levels were lower in winter than the autumn due to low sun exposure. We thought
that the results found different from the studies may have
resulted from regular follow-up of patients who applied to
Family Medicine. To increase Vitamin D levels in our society,
increasing sun exposure at a reasonable level or taking a
Vitamin D supplements may be considered.

Limitations of the Study
Our study results may be affected by not evaluating various diseases such as kidney diseases or Vitamin D supplements to regular follow-up of patients applying to family
medicine. We could not reach data about patients’ disease
histories and other blood parameters and we evaluated
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only those who applied to family medicine. The number of
samples in the some of our age groups (1 or below year
and 1.1–6 years) is very low, we could not make a proper
evaluation and that is another factor that constitutes the
limitations of our study.
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