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Introduction: Vitamin D was associated with the pathogenesis, treatment and prognosis of type 1 and
type 2 diabetes mellitus. The aim of this study is to assess vitamin D status of Turkish adult type 1 DM
patients and compare them with health controls and also to assess the relationship of vitamin D and
glycemic control.

Keywords: ) Method: Study was designed as cross-sectional and conducted in a tertiary Hospital diabetes unit. 296
Type 1 diabetes mellitus type diabetic patients and 151 healthy controls was included to the study. Venous samples were collected
Vitamin D . . . . . . ..

X . into plain tubes after overnight fasting. Serum 25-hydroxyvitamin D level was measured by radioim-
Insulin dependent diabetes . . i .
Turkish munoassay technique. Statistical analysis was performed with SPSS 15.0.

Results: 25-Hydroxyvitamin D levels were similar between patients with type 1 diabetes (22, 9+ 17,
4 ng/ml) and controls (24, 5 + 19, 3 ng/ml) (p = 0,382). Most of the participants have 25-Hydroxyvitamin
D deficiency. As shown in Table 2 serum 25-Hydroxyvitamin D level was not associated with most of the
biochemical or anthropometric parameters.
Conclusion: As a result there were no difference between type 1 diabetics and healthy controls according
to their vitamin D levels. Further studies with a larger sample of patients will improve our understanding
of the relation of vitamin D and diabetes.

© 2019 Diabetes India. Published by Elsevier Ltd. All rights reserved.

Cross-sectional study

1. Introduction

Vitamin D has important effects on bone tissue and calcium/
phosphate homeostasis. It also plays role in preventing fractures
and osteoporosis. But the deficiency of vitamin D also associated
with increased risk of cancers, heart diseases and autoimmune
diseases [1]. Moreover metabolic disorders, namely Type 1 Diabetes
Mellitus (Type 1 DM) and Type 2 Diabetes Mellitus (Type 2 DM),
were also being linked to vitamin D deficiency [2].

Recently increased amount of researchers speculated that
vitamin D affect beta cells in pancreas directly so it was associated
with the pathogenesis, treatment and prognosis of Type 1 DM and
Type 2 DM [2]. Type 1 DM incidence follows a seasonal patterns so
it was therefore hypostasized that vitamin D deficiency has an
impact on pathogenesis [3]. Also increased prevalence of vitamin D
deficiency in children and adolescents with Typel DM compared
with non-diabetics individuals were reported in many studies
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[4—7]. But there are also some studies that do not show significant
difference of vitamin D levels between type 1 diabetics and healthy
subjects [8—12].

The aim of this study is to assess vitamin D status of Turkish
adult type 1 DM patients and compare them with health controls
and also assess the relationship of vitamin D and glycemic control.

2. Material and method

This cross sectional study was conducted between 01.02.2013
and 01.05.2013 and approved by Local Ethical Committee (approval
date and number 20.12.2012—29/G). Participants were enrolled at
the time of regularly medical visit. In total 296 Type 1 DM patients
and 151 healthy controls were included to the study. All of the Type
1 DM patients were established diagnose according to International
Diabetes Federation (IDF) criteria, (diagnose and follow up>6
months) and all of them were currently insulin dependent. Control
subjects were age and sex matched and their blood glucose values
were <126 mg/dl and never taking any diabetic medication. Control
group who visited other clinics due to acute diseases were
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Table 1
Basic characteristics and Vitamin D levels in Type 1 DM and Controls.
Type 1 DM (n =296) Control (n=151) P value

Gender (M/F) 167/129 91/60 0,835
Age (mean + SD)(Year) 359+109 37,1+10,9 0,275
BMI (kg/m?) 24,7 +5,3 26,5+69 0,013
Waist circumference (cm) 86,7+ 10,7 87,8 +14,9 0,461
Fasting Blood Glucose (mg/dl) 199,7 + 10,2 90,7 + 13,7 0,000
C-peptite 05+1,6 1,9+08 0,000
HbA1c (%) 8,7+21 54+04 0,000
Vitamin D (nmol/L) 229+174 24,5+193 0,382
Vitamin D Defficency

>30 nmol/L (Normal) %23,9 (71) %27,1 (41) 0,445
12,5—30 nmol/L (Mild deficecency) %45,9 (136) %48,3 (73)

<12,5 nmol/L (Severe deficiency) %24,2 (89) %24,6 (37)

Ca (mmol/L) 104+73 97+04 0,238
P 38+33 36+23 0,490
LDL-Cholesterol 117,0+ 36,6 117,7+32,9 0,836
HDL-Cholesterol 54,0+ 14,2 53,3+13,5 0,604
Trigliserid 114,8 + 80,1 110,7 £ 94,5 0,635

randomly selected. After verbal informed consent blood samples
provided for analysis. Patients with liver disorders, renal disorders,
diabetes mellitus, metabolic bone disorders, primary hyperpara-
thyroidism, or epilepsy treated by anticonvulsant therapy or on
other medications that might alter 25(OH)vitamin D or 1,25(0OH)2
vitamin D metabolism and thyroid functions were excluded from
the study.

Venous samples were collected into plain tubes after overnight
fasting. serum was separated and stored at 708C for a week until
analysis. Serum 25-hydroxyvitamin D level the standard indicator
of vitamin D status was measured by radioimmunoassay technique.
For that aim a kit 25(0H)2D3-Ria-CT (Bruxelles-Belgium) was used.
Other biochemical parameters included this study with vitamin D
were calcium, alkaline phosphates, phosphorus, PTH, Mg and
creatinine. Serum levels of these biochemical parameters were
determined according to standard laboratory procedures. Serum
PTH levels were measured by electrochemiluminescent immuno-
assay (Modular Analytics E170; Roche Diagnostics). Other
biochemical parameters included in this study were albumin, cal-
cium, and phosphorus. Serum levels of these biochemical param-
eters were determined according to standard laboratory
procedures using the autoanalyzer Olympus 2700. Corrected cal-
cium levels were calculated on the basis of albumin levels. The
criteria used to define vitamin D sufficiency, insufficiency, and
deficiency were 250HD levels of >30ng/mL, 21-29 ng/mL, and
<20 ng/mlL, respectively [13].

Anthropometric measurements included body mass index (BMI)
and waist circumference. Body mass index was calculated as the
weight (kg) divided by the height (m) squared. Waist circumference
was determined as measurements taken at the midpoint between
lowest rib and iliac crest after a normal inspiration and expiration.

Statistical analysis was performed with SPSS 15.0. Means + SD
and percentages are presented unless otherwise indicated. Stu-
dent's t-test was used to ascertain the significance of differences
between mean values of two continuous variables and nonpara-
metric Mann—Whitney test was used. Chi-square analysis was
performed to test for differences in proportions of categorical var-
iables between two or more groups. Pearson's correlation coeffi-
cient was used to evaluate the strength of association between
variables. The level P\0.05 was considered as the cut-off value for
significance.

3. Results

296 Type 1 DM patients and 151 healthy controls were included
to the study. The characteristics of groups was shown in Table 1.

Most of the participants were male in Type 1 DM group (167 male,
129 female respectively). On the other hand 91 of healthy subjects
were male and remaining 60 were female. Mean age of type 1 DM
group was 35,9 + 10,9 years versus 37,1 + 10,9 for healthy controls.
Anthropometrically only the mean BMI of both groups was signif-
icantly differs (Table 1). On the other hand fasting blood glucose,
HbA1c levels were significantly higher in diabetic group, whereas
lipid profiles do not show significant difference (Table 1).

25-Hydroxyvitamin D levels were similar between patients with
type 1 diabetes (22, 9 + 17, 4 ng/ml) and controls (24, 5 + 19, 3 ng/
ml) (p =0,382). Most of the participants have 25-Hydroxyvitamin
D defficency. In type 1 diabetic group 24, 2% (n =89) of patients
have severe vitamin D defficency and 45, 9% (n = 136) of them have
mild vitamin D defficency. On the other hand the severe vitamin D
defficency reaches up to 24, 6% (n=37) and mild vitamin D deffi-
cency 48, 3% (n=73) in healthy controls (Table 1).

As shown in Table 2 serum 25 Hydroxyvitamin D levels was not
associated with most of the biochemical or anthropometric pa-
rameters. Only a weak association was seen between BMI and
vitamin D levels in overall group and type 1 DM group and also a
weak correlation was found between HDL-Cholesterol and vitamin
D levels in overall group and healthy controls.

4. Discussion

In our study we do not found any significant difference between
vitamin D levels of type 1 DM patients and healthy controls. On the
other hand it was seen that most of the participants in both groups
have mild or severe vitamin D defficency. Vitamin D defficency is a
prevalent situation in Turkey. Especially studies focused on women,

Table 2
Correlations with vitamin D levels with anthropometric and biochemical
parameters.

Over all Control Type 1 DM

r p r p r p
BMI —-0,102 0045 0,093 0291 —0,125 0048
Waist circumference  —-0,035 0538 -0,019 0834 -0,035 0456
FBG 0,003 0946 -0,084 0306 0,042 0473
c-peptite -0,003 0959 0,062 0525 0,016 0788
HbA1c -0,065 0170 0,058 0479 0,051 0385
LDL-Cholesterol 0,043 0362 0,052 0524 0,039 0509
HDL-Cholesterol 0,105 0027 0,182 0026 0,067 0254
Trigliserid 0,039 0413 0,001 0987 0,065 0266
Ca -0,046 0334 0,085 0298 -0,059 0313
P -0,010 0839 0,010 0904 -0016 0788




B. Dogan et al. / Diabetes & Metabolic Syndrome: Clinical Research & Reviews 13 (2019) 2037—2039

persons living in nursing homes, and the elderly reveals high
prevalence of vitamin D deficiency and insufficiency [14]. In a
recent study conducted in Turkey with adult participants, it was
revealed no significant difference found in mean vitamin D levels
between type 1 DM and health controls although the mean vitamin
D levels were higher than our levels [8]. But on the other hand
another study conducted in Turkey with type 1 diabetic children
and adolescent shows a significant difference in vitamin D levels
[15]. This discrepancy may be a result of age difference between
study populations. Moreover also some other studies in Italy [10],
Germany [9], America [11] and Canada [12] show results concor-
dant with our findings. There are studies addressed the association
between vitamin D defficency and type 1 DM [1—7]. This variations
may be a result of the bias of studies geographical distribution,
dietary intake, skin color, ethnic features, genetic predisposition or
sun avoiding behavior. So future efforts that are larger, prospective,
and take into account this bias that may influence serum 25-OH
vitamin D would be beneficial.

There are some limitation in this study. First of all the exact
duration and time of sun exposure could affect the result. We found
out lower levels of vitamin D in diabetics and health controls
compared with western studies. This condition reflects insuffi-
ciency of vitamin D is a common in Turkish population. But this
condition could be related with genetic factors as well as decreased
sun exposure.

As a result there were no difference between type 1 diabetics
and healthy controls according to their vitamin D levels. Further
studies with a larger sample of patients will improve our under-
standing of the relation of vitamin D and diabetes.
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