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Introduction. The insufficiency and deficiency of vitamin D is a global 
health problem. It is known that vitamin D has some immunomodulatory 
effects in autoimmune thyroid diseases [1]. Numerous non-skeletal diseases 
associated with vitamin D deficiency have been reported recently, including 
hypothyroidism [2]. Some studies have shown that vitamin D may play a glu-
cose tolerance through its effects on insulin secretion and sensitivity [3]. 

In comparison with a healthy control group, patients with hypothyroidism 
have a significantly lower circulating concentration of 25(OH)D [4]. Vitamin 
D reduces insulin resistance probably through its effect on calcium and phos-
phorus metabolism and through the regulation of the insulin receptor gene [5]. 

Considering the discordant results, the direct association between the thy-
roid autoimmunity and newly identified hypothyroidism in the context of type 
2 diabetes mellitus [6], and evidence implying a detrimental role of hypothy-
roidism in insulin sensitivity [7], it could be stated that the association between 
insulin resistance and thyroid autoimmunity requires further clarification from 
both the clinical and research perspectives.

In this study our aim is to evaluate the effects of vitamin D supplementa-
tion on insulin resistance in women with primary hypothyroidism.

Materials and Methods. 72 women, aged 31-75 took part in the study 
during twelve weeks. Cholecalciferol was added to their medication and the 
data before and after their supplementation were recorded. During the trial 
women were instructed not to change the dose of levothyroxine. All partici-
pants were checked for thyroid stimulating hormone (TSH) and insulin levels. 
Serum 25(OH)D was measured by a radioimmunoassay. HOMA-IR (Hemostatic 
model assessment-Insulin resistance) was calculated. The liver function was 
assessed by measuring the serum concentration of aspartate aminotransferase 
and alanine aminotransferase to exclude the liver disease and major non-alco-
holic fatty disease of the liver as exclusion criteria that might affect vitamin 
D metabolism.

The main inclusion criteria were absence of hepatic, renal and bone dis-
eases, malignancy, any history of the use of drugs such as anticonvulsants, 
calcium, vitamin D.

The written consent was obtained from all participants. After baseline as-
sessment all patients had been taking 21,000 units of cholecalciferol weekly 
during 12 weeks. During the treatment, all patients were visited and inter-
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viewed about possible side effects, and to determine the degree of compliance. 
After 12 weeks of treatment, all laboratory tests and clinical evaluations were 
made again after the initial visit. 

The Medical Ethics Committee of Bukovinian State Medical University 
approved the study protocol which complied with the current version of the 
Declaration of Helsinki. 

The statistical analysis was performed using Statistics Package «Statisti-
ca 10» (StatSoft Inc., USA). The data were analyzed by descriptive tests such 
as mean, SD (standard deviation), SE (Standard Error) and K-S (Kolmogor-
ov-Smirnov) tests which were performed to assess the normality of the variables 
before the further statistical analysis. All data in this study are presented as 
mean±SD. The effects of Vitamin D supplementation on the variables were 
analyzed by a paired t-test (for normally distributed) or the Wilcoxon test (for 
non-normally distributed). 

Results and discussion. The average age of the participants was 44.8 ± 10.1 
years old. The average weight of the patients at the beginning was 71 ± 11 and 
at the end was 70 ± 9 kg that doesn’t have a meaningful difference. All women 
were controlled with levothyroxine as monotheraphy. Mean 25(OH)D concen-
tration was 21.94 ± 6.31 ng/ml at the beginning and all patients had vitamin D 
deficiency based on 25(OH)D <30 ng/ml. TSH before and after treatment was 
normally distributed, so it was analyzed by a paired t-test. But HOMA-IR and 
insulin before and after treatment were non-normally distributed, so they were 
analyzed by the Wilcoxon test. 

The insulin concentration has decreased significantly after the treatment 
with cholecalciferol (p = 0.034). The comparison of mean for HOMA-IR before 
and after treatment with vitamin D has shown a meaningful reduction after 
the supplementation (Table 1).

Table 1
Comparison of biochemical characteristics (mean ± SD) in women with primary 
hypothyroidism before and after treatment with cholecalciferol during 12 weeks

Variable before treatment after treatment Р-value
ТSH, mIU/L 7.6 7.1 0.15

Insulin, mIU/L 18.37 ± 2.48 10.19 ± 2.13 0.041
HOMA-IR 3.97 ± 0.36 2.32 ± 0.18 0.039

25(OH)D, ng/ml 21.94 ± 6.31 37.28 ± 6.82 0.036

Twelve weeks of cholecalciferol supplementation has not changed the lipid 
profile in patients with hypothyroidism. 

The aim of this study was to investigate the effects of vitamin D supple-
mentation on serum insulin and HOMA-IR in women with primary hypothy-
roisdism. There has been an inverse relation between final TSH and basal 
25(OH)D concentration. Higher serum basal 25(OH)D has led to the lower final 
TSH. This may be because of non-skeletal effects of vitamin D which appears 
in higher vitamin D concentration and the effects of lower vitamin D concen-
tration are limited to the bone and muscle. 

Effects of vitamin D supplementation on insulin resistance have been shown 
in numerous studies. Our findings are consistent with the results of many oth-
er published studies in which the insulin resistance appeared to decrease in 
patients with hypothyroidism who had received vitamin D. Von Hurst showed 
that vitamin D supplementation improved the insulin sensitivity and insulin 
resistance significantly [8]. 

The monthly supplementation of 120,000 units of vitamin D has also im-
proved insulin sensitivity [9]. Although in contrast to some studies, Witham 
M.D. et al. found out that vitamin D intake (in different dosage form) had 
no effects on insulin resistance [10]. Nagpal J. et al. reported that vitamin D 
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supplementation had no effect on mean of insulin sensitivity but two years 
treatment with vitamin D did improve HOMA-IR [11].

There are some mechanisms of the effects of vitamin D: the presence of vi-
tamin D receptors on pancreatic β-cells. Vitamin D activating 1α-hydroxylase is 
expressed in pancreatic β-cells, the presence of vitamin D response element in 
the insulin gene, the presence of vitamin D receptor in skeletal muscle and the 
fact that 1,25(OH)D increases the transcription of insulin receptor genes [12].

The limitation of our study is that we have not evaluated the effects of 
placebo on insulin or HOMA-IR. 

Conclusion. Vitamin D deficiency is common in women with primary hy-
pothyroidism. Our data have shown some significant improvement in serum 
insulin and in HOMA-IR after treatment with cholecalciferol.  

The author declares no conflict of interests.
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Background. Vitamin D deficiency is one of the risk factors for insulin resistance and there 
is a relationship between hypovitaminosis of vitamin D with the prevalence of primary hypo-
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thyroidism. The effect of cholecalciferol supplementation on insulin resistance in women with 
primary hypothyroidism has not been investigated before. The aim of the study is to evaluate 
the role of cholecalciferol supplementation on insulin resistance in primary hypothyroidism. 

Materials and methods. 72 women, aged 31-75 took part in the study. Serum thyroid 
stimulating hormone (TSH), insulin and 25(OH)D concentration were measured and HOMA-IR 
was calculated. All measurements were performed at the beginning and the end of the study. 
Women with hypothyroidism had been receiving 21.000 unit of cholecalciferol orally per week 
during twelve weeks. The results were analyzed by descriptive tests and the comparison between 
variables was made by using paired T-tests. 

Results. All participants had vitamin D deficiency. Mean serum 25(OH)D concentration was 
21.94 ± 6.31 ng/ml. The results at the beginning and at the end were for insulin 18.37 ± 2.48 
and 10.19 ± 2.13 mIU/L (p = 0.041) and for HOMA-IR, 3.97 ± 0.36 and 2.32 ± 0.18 (p = 0.039), 
respectively. 

Conclusion. Vitamin D deficiency is common in women with primary hypothyroidism. 
Our data have shown some significant improvement in serum insulin and in HOMA-IR after 
treatment with cholecalciferol. 

Key words: hypothyroidism, women, insulin resistance, cholecalciferol, rehabilitation.
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