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SUMMARY 

This thesis highlights the role of vitamin D in glycaemic control in various populations. The aim of 

this thesis is to explore the role of vitamin D in patients with gestational diabetes mellitus (GDM), 

polycystic ovary syndrome (PCOS) and type 2 diabetes mellitus. 

Part I

Chapter 1 provides a systematic literature review and meta-analysis of the association between  

maternal vitamin D status and the onset of gestational diabetes mellitus (GDM). Seven observati-

onal studies were included, in which overall a significant inverse association was found between 

maternal vitamin D status and the incidence of GDM. Serum 25-hydroxyvitamin D (25(OH)D was 

significantly lower in patients with GDM compared to normal glucose tolerance. 

Part II

The second part of this thesis focuses on the association between vitamin D status and metabolic 

disturbances in women with polycystic ovary syndrome (PCOS). This part is divided into two chap-

ters. First, in Chapter 2 a summary of the literature is provided in a systematic literature review about 

the association between vitamin D and metabolic disturbances in women suffering from polycystic 

ovary syndrome (PCOS). Current evidence including 29 observational studies suggests an inverse 

association between vitamin D status and metabolic disturbances in PCOS. However, significancy 

disappeared in PCOS women after correcting the results for BMI.  

Second, in Chapter 3 the association between vitamin  D and metabolic disturbances was explored 

in women with PCOS (Rotterdam PCOS cohort) compared to controls. A total of 639 PCOS women 

and 449 control women were included. The results demonstrated a significant lower serum 25(OH)

D in PCOS versus control women (serum 25(OH)D 49.0 versus 64.5 nmol/l, respectively). As expec-

ted from the earlier systematic review a significant higher insulin resistance, measured using the 

homeostasis model assessment (HOMA-IR), was found in the lowest vitamin D group compared to 

PCOS women in the highest vitamin D group. Additionally, a significant adjusted assocation was 

seen between serum 25(OH)D and HDL-cholesterol and apolipoprotein A1 in PCOS women. Large 

randomised controlled trials are necessary to explore the causality of this linkage.

Part III 

This part of the thesis presents the data of our randomised placebo-controlled clinical trial in which  

275 patients with type 2 diabetes without insulin treatment were randomised to either cholecalci-

ferol 50.000 IU/month or placebo during six months. Chapter 4 presents the study protocol. 

In Chapter 5 the primary outcome, the effect of vitamin D supplementation on glycemic control 

after six months, is described. Mean baseline 25(OH)D was 59.1 versus 59.8 nmol/l in the vitamin 

D group versus the placebo group, respectively. Mean baseline HbA1c was 6.8% (51 mmol/mol) in 

both groups. After six months of vitamin D supplementation no improvement of  HbA1c, and other 

indicators of glycaemic control, was found in the intervention group compared to placebo. Sub-

group analysis revealed a significant decrease of HbA1c among 19 patients with a baseline serum 

25(OH)D < 30 nmol/l. 

The next two chapters describe the association between vitamin D status and health related qua-
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lity of life in 241 patients with type 2 diabetes. In Chapter 6 cross-sectional analyses showed no 

association between vitamin D status and health related quality of life. In Chapter 7 longitudinal 

analyses were performed after six months of vitamin D supplementation versus placebo. Totally, 187  

patients completed baseline and follow-up questionnaire (SF-36) after six months of intervention. No  

improvement of health related quality of life was seen after six months of vitamin D supplementa-

tion compared to placebo, despite an adequate rise in serum 25(OH)D from 58.5 to 106.0 nmol/l. 

In Chapter 8 the association between vitamin D status and advanced glycation endproducts (AGEs) 

is examined. AGEs were measured using skin autofluorescence. They are suggested to be one of the 

major agents in the pathogenesis and progression of diabetes related cardiovascular complications. 

245 patients with type 2 diabetes were enrolled in this study. Vitamin D status was independently 

associated with skin autofluorescence. After six months of intervention no effect was seen on the 

amount of skin AGEs. 

Finally, Chapter 9 provides a systematic review and meta-analysis of all randomised clinical trials 

examining the effect of vitamin D supplementation on glycaemic control in patients with type 2 

diabetes. Combining these studies no significant effect in change of HbA1c, fasting glucose or HO-

MA-IR, was seen after vitamin D intervention compared to placebo. Subgroup analysis, including 

only studies with a mean baseline HbA1c ≥ 8.0% (64 mmol/mol), revealed a significant effect on 

fasting glucose. In conclusion, currently insufficient evidence exists to support vitamin D supple-

mentation in patients with type 2 diabetes with the aim to improve glycaemic control.  


