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Bilecik ilinde yasayan yetiskin popiilasyonda Serum 25-Hidroksi-D Vitamini

diizeylerinin mevsimsel degisimi: Tiirkiye’den bir takip ¢alismasi
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ABSTRACT

Aim: Vitamin D is one of the major hormones involved in phosphorus me-
tabolism in the secosteroid structure. Studies have shown that low serum
vitamin D levels are associated with chronic diseases such as autoimmu-
ne diseases, diabetes mellitus, hypertension and cancer. The aim of this
study was to investigate the seasonal variability of serum 25- hydroxyvi-
tamin D levels in the adult population (18-98) according to age and gen-
der in Bilecik province, Turkey.

Methods: The medical records of the patients admitted to hospital bet-
ween January 2016 and December 2017 were retrospectively screened.
The medications of the patients were evaluated. Serum vitamin D levels of
22205 patients were evaluated according to age, gender and seasons.

Results: According to the data, serum vitamin D were analyzed from
the sera of 17070 females (76,9%) and 5135 males (23.1%). The medi-
an values of serum vitamin D levels of the participants were 17.2 ng/ml
(4.2-137.9 ng/ml) in females and 22.9 ng/ml (4.3-144.0 ng/ml) in males.
According to the seasonal classification, deficient serum 25-OH vitamin
D levels were detected in all seasons in females and in males (p<0.001).
Unlike men, vitamin D deficiency was detected in women during the
spring (p<0.001). For all subjects, median serum 25-OH vitamin D levels
were 20.2 ng/ml (4.33-127.2 ng/ml), 16.3 ng/mL (4.23-144.0 ng/mL),
18.6 ng/mL (4.20-129.0 ng/mL) and 19.6 ng/mL (4.30-137.9 ng/mL) for
autumn, spring, winter, and summer seasons , respectively.

Conclusion: Vitamin D deficiency is prevalent among adults in Bilecik. The
serum 25-Hydroxy-Vitamin D Levels were higher in the males than in the
females for all seasons (p<0.001). We recommend vitamin D supplemen-
tation for adults with additional sunlight exposure.
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Amag: D vitamini, secosteroid yapisindaki fosfor metabolizmasinda rol
oynayan baslica hormonlardan biridir. Calismalar, disiik serum D vita-
mini diizeylerinin otoimmiin hastaliklar, diyabetes mellitus, hipertansiyon
ve kanser gibi kronik hastalklarla iliskili oldugunu gdéstermistir. Bu ¢alis-
manin amaci, Bilecik ilinde yas ve cinsiyete gére yetiskin popiilasyonda
(18-98) serum 25-hidroksivitamin D diizeylerinin mevsimsel dediskenligi-
ni arastirmaktir.

Yontemler: Ocak 2016 ile Aralik 2017 tarihleri arasinda hastaneye
basvuran hastalarin dosyalari retrospektif olarak tarandi. Hasta ilag-
lari degerlendirildi. Yirmi iki bin iki yiiz bes hastanin serum D vitamini
diizeyleri yasa, cinsiyete ve mevsimlere gére dederlendirildi.

Bulgular: On yedi bin yetmis kadin (%76,9) ve 5135 erkek (%23,1) has-
tanin serumdan D vitamini analiz edildi. Katiimcilarin serum D vitamini
diizeylerinin ortanca dederi kadinlarda 17,2 (4,2-137,9), erkeklerde 22,9
(4,3-144,0) idi. Mevsimsel siniflandirmaya gére, erkekler ve kadinlarda
her mevsimde serum 25-OH D vitamini yetersizligi saptandi (p<0,001).
Erkeklerden farkli olarak kadinlarda bahar ayinda vitamin D eksikligi
saptandi (p<0,001). Tiim hastalar icin medyan serum 25-OH D vitamini
seviyeleri sonbahar, ilkbahar, kis, yaz igin sirasiyla 20,2 (4,33-127,2), 16,3
(4,23-144,0), 18,6 (4,20-129,0) ve 19,6 (4,30-137,9) ng/mL idi.

Sonug: Bilecik’te yetiskinler arasinda yetersiz D vitamini yaygindir. Serum
25-Hidroksi-D vitamini seviyeleri erkeklerde her mevsimde kadinlara gére
daha yiiksekti (p<0,001). 25 (OH) D seviyesinin kadinlarda ve ilkbaharda
anlamli derecede diisiik olmasi dikkat cekicidir (p<0,001). Yetiskinler igin
glines 1sigina maruz kalmalarina ek olarak D vitamini takviyesi dnermek-
teyiz.

Anahtar kelimeler: D vitamini eksikligi, cinsiyet, yas
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INTRODUCTION

Vitamin D, which is predominantly synthesized from
the skin with the effect of sunlight, is directly related
to the skin’s Zenith Angle!. Vitamin D is most conve-
niently synthesized within the time period between
10:00 and 15:00 pm during May and November in
our country’s geographic latitude. Serum 25 hydroxy
(OH) vitamin D levels are considered to reflect vita-
min D status. Levels above 30 ng/ml (75 nmol/L), be-
tween 20 and 30 ng/ml (50-75 nmol/L) and below
20 ng/ml (50 nmol/L) are considered to be sufficient,
inadequate and deficient, respectively?. In this study,
our aim was to identify the seasonal variability of se-
rum 25- hydroxyvitamin D levels in the adult popula-
tion (18-98) according to age and gender in Bilecik
province, Turkey.

MATERIAL and METHODS

The medical records of the patients admitted to hos-
pital between January 2017 and December 2017
were retrospectively screened. Serum vitamin D lev-
els of 22205 patients were retrospectively screened
according to age, gender and seasonal variation. Pa-
tients with celiac disease, chronic liver disease, stage
3,4,5 chronic kidney disease were excluded from
this study. Chronic kidney disease staging was based
on the National Kidney Foundation (NKF) criteria
for chronic renal failure staging. Patients with GFRs
(glomerular filtration rate) as 30 to 59 ml/min/1.73
m?2; 15 to 29 ml/min/1.73 m?, and <15 ml/min/1.73
m? were considered to have Stage 3, 4, and 5 renal
disease. GFR, for kidney diseases calculated using
the adapted Modification of Diet in Renal Disease
(MDRD) formula3.

Patients with a diagnosis of celiac disease in the fol-
low-up files for celiac disease or anti-endomysium
and/or anti-gliadin positive for the celiac disease or
patients with the suspected celiac disease based on
gastrointestinal biopsy findings were excluded from
the study. Patients with chronic liver disease according
to the their medical file records were excluded from
the study. Levels above 30 ng/ml (75 nmol/L), be-
tween 20 and 30 ng/ml (50-75 nmol/L) and below 20
ng/ml (50 nmol/L) were considered to have sufficient,

inadequate and deficient serum vitamin D levels, re-
spectively. Serum levels of vitamin D were determined
by the chemiluminescence method in Siemens Advia
Centaur XP (Siemens Healthcare Diagnostics, Tarry-
town, NY, USA) using the kit of the same company.
This study was approved by the local ethics committee
of Bilecik Provincial Health Directorate (2018/1538).

Statistical Analysis

Statistical analyses were performed with SPSS 22.0
(Statistical Package for Social Sciences, Armonk, NY:
IBM Corp., 2013). In normally distributed groups, the
results were presented with meantSD, otherwise
with medians. The significance of the differences be-
tween groups was determined by Student’s unpaired
t-test for data with normal distributions, and by the
Mann-Whitney U test for data with non-normal dis-
tribution. The p-values of less than 0.05 was accept-
ed as the significance level.

RESULTS

Vitamin D levels of 22205 patients in Bilecik province
between January 2016 and December 2017 were
evaluated. The study population consisted of 17070
(76.9%) female and 5135 (23,1%) male participants.
The median value of serum vitamin D levels of the
participants was 17.2 ng/ml (4.2-137.9 ng/ml) in
females and 22.9 ng/ml (4.3-144.0 ng/ml) in males
(p<0.001). Seasonal variability of serum 25-Hydroxy-
Vitamin D Levels in the adult population living in Bi-
lecik Province is shown in Table 1.

According to the seasonal classification, there was
deficiency in serum 25-OH vitamin D levels in all sea-
sons except autumn in males while the females had
inadequate serum 25-OH vitamin D levels in all sea-
sons and are more deficient especially in spring. The
lowest values were 19.9 ng/mL for males in spring
and 15.0 for females in the same season. For all sub-
jects, median serum 25-OH vitamin D levels were 20.2
ng/mL (4.33-127.2 ng/mL), 16.3 ng/mL (4.23-144.0
ng/mL), 18.6 ng/mL (4.20-129.0 ng/mL) and 19.6
ng/mL (4.30-137.9 ng/mL) for autumn, spring, win-
ter, and summer seasons, respectively (Figure 1). Ac-
cording to these values, 25-OH vitamin D levels were

297



Med Med J 2018;33(4):296-299

Table 1. Seasonal variability of serum 25-Hydroxy-Vitamin D levels in the adult population living in Bilecik province.

Seasons Number of 25(0OH)D ng/mL 25(0OH)D <20 ng/mL  25(OH)D: 20-30 ng/mL  25(OH)D >30 ng/mL P
subjects (n) Mean = SD n (%) n (%) n (%)
Autumn
Female 6832 18.5 (4.33-127.2) 54.3 28.9 16.8 p<0.001
Male 2009 24.8 (5.30-127.2) 30.8 40.9 28.4
Winter
Female 3899 17.5 (4.20-129.1) 59.8 23.7 16.5 p<0.001
Male 1201 21.5 (4.33-118.0) 41.3 40.4 18.3
Spring
Female 4706 15.1 (4.23-127.1) 64.8 20.8 14.4 p<0.001
Male 1359 19.9 (4.81-144.0) 50.2 35.4 14.4
Summer
Female 3560 17.6 (4.30-137.9) 57.6 26.8 15.6 p<0.001
Male 1128 25.1 (4.64-104.6) 30.2 43.2 26.6
) serum vitamin D, most authors reported the serum
genader . . .
30,00 @remale vitamin D levels between 20 and 30 ng/mL as inad-
BEMale

Mean Vitamin D

autumun spring winter summer
season

Figure 1. Seasonal variations in serum vitamin D according to
gender.

significantly higher in summer vs spring, winter vs
spring, autumn vs spring and winter (for all p<0.001).
Also, levels were found to be significantly higher in
summer compared to winter (p=0.012). and higherin
autumn compared to summer (p=0.003). There was
a significant positive correlation between age and se-
rum 25-OH vitamin D levels (r=0.058, p<0.001).

DISCUSSION
Serum 25 (OH) vitamin D level is considered to be the

gold standard to present body’s vitamin D status. Al-
though there is no consensus on the optimal level of
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equate and the levels below 20 ng/mL as a deficien-
cy?. There are no consensus on the optimal serum 25
(OH) vitamin D levels for bone health. The American
Institute of Medicine (IOM) and American Geriat-
ric Society recommend that serum 25 (OH) D levels
should be above 20 ng/ml and 30 ng/ml, respectively
to minimize the risk of falls and fractures*®. Although
there is no wide-ranging study to determine vitamin
D levelsin our country, due to the reduced risk of falls.
Osteoporosis and Metabolic Bone Diseases Working
Group in the Turkey Endocrinology and Metabolism
Society defined optimal, insufficient, deficient, and
severely deficient serum 25 (OH) vitamin D levels as
> 30 ng/ml; 20-30 ng/ml; <20 ng/mL and <10 ng/ml,
respectively. It is estimated that approximately one
billion people in the world suffer from vitamin D de-
ficiency. In the literature, the vitamin D status dif-
fers in several countries, even in various regions of
the same country. In America and Europe, vitamin
D deficiency was reported to be present in 40% to
100% of elderly men and women living in a com-
munity (not at eventide home)®. In the literature,
there have been a few studies concerning the in-
cidence of vitamin D deficiency in Turkey®*% In a
study by Ogus et al.»* mean serum vitamin D level
of their patients was 22.80 + 13.27 ng/mL. Accord-
ing to the results of this study, 47% of the serum
vitamin D values were under the cut-off value (<20
ng/mL) determined for vitamin D deficiency, 28% of
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them were between (20-30 ng/mL ie.insufficiency)
and 25% of the results were considered as as opti-
mal (>30 ng/mL) levels . In our study, 33.47% of the
patients were found to have vitamin D deficiency.
Different cut-off values in the studies, discrepancies
between the measurement methods (tandem-mass
spectrometry, radioimmunoassay, and automated
immunoassay systems) should be taken into consid-
eration and further standardization studies should
be performed for the measurement of vitamin D
levels®. Measurement of serum 25-hydroxyvitamin
D is recommended only in patients with risk for vi-
tamin D deficiency (elder patients, those with dark
skin color, obesity, those using drugs affecting vi-
tamin D metabolism, individuals with inadequate
exposure to sunlight, osteoporosis, nontraumatic
spontaneous fractures, osteomalacia malabsorp-
tion syndromes, chronic kidney failure, chronic liver
disease, hyperparathyroidism). Although vitamin D
deficiency is widespread, population screening is
not recommended.

CONCLUSION

This study determined the seasonal variability of se-
rum vitamin D levels according to age, and gender in
a local population. Most of the patients were found
to be as vitamin D deficient. There were significantly
lower serum vitamin D levels in females compared
to males. Evaluation of serum vitamin D levels with
other risk factors and bone metabolism is of great
importance.

Study limitations

Limitations of the present study were the lack of in-
formation regarding the dietary intake of vitamin D
of the participants. The absolute majority of the par-
ticipants were from Bilecik province, but more de-
tailed information about skin type or color was not
obtained. In addition, we do not have the opportu-
nity to include patients who have applied to our pri-
mary health care services and follow these patients
thereafter. As a result, the study may not be repre-
sentative of the general population who are from Bi-
lecik province.
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