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To the Editor: Recently, an insightful review by Mathieu
and co-workers on the role of vitamin D in the development
of diabetes was published [1]. We would like to comment
on the interpretation of the evidence for a relation between
vitamin D status and type 2 diabetes in humans, and also
present new data on this topic.

First, the results in humans have been more varied than is
suggested in the review and may not warrant the conclusion
that ‘solid evidence exists that vitamin D deficiency leads to
glucose intolerance in humans’. The authors did not refer to
several important, larger studies in this area [2—7] that did
not all consistently show an association between vitamin D
status and type 2 diabetes or related parameters [4—6].

Second, in addition to the mechanisms described by
Mathieu et al., it has been previously suggested that the
association between vitamin D and glucose tolerance may
be explained by parathyroid hormone (PTH). Serum 1,25-
dihydroxy-vitamin D (1,25-(OH),-D) is required for nor-
mal insulin secretion, possibly through an effect of PTH on
intra-cellular free calcium concentrations of the pancreatic
beta cell [8]. In addition, PTH may influence insulin sen-
sitivity by intra-cellular calcium changes in adipocytes and
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muscle cells [9]. Wareham et al. have shown that PTH
concentrations were independently associated with glucose
tolerance, whereas vitamin D status was not [4].

Therefore, we examined the association of serum 25-
hydroxy-vitamin D (25-OH-D) and PTH concentrations
with type 2 diabetes in a large study of older men and
women, who are highly susceptible to vitamin D deficiency
and type 2 diabetes. In 1,235 participants (49.7% men,
mean age 75.4+6.5 years) of the Longitudinal Aging Study
Amsterdam (1995/96 examination), serum 25-OH-D was
determined using a competitive protein binding assay
(Nichols Diagnostics, San Juan Capistrano, CA, USA) and
PTH levels were determined by means of immunoradio-
metric assay (Incstar, Stillwater, MN, USA). The presence
of diabetes was assessed with a detailed questionnaire on
self-reported chronic diseases in combination with infor-
mation obtained from the general practitioner. In addition,
possible confounders were studied. Information on lifestyle
factors (physical activity, alcohol intake and smoking) was
obtained by questionnaires and anthropometric measure-
ments (BMI, waist circumference) were performed. Also
season, region of data collection (west, northeast, and south
of the Netherlands), age, and sex were considered as po-
tential confounders. Logistic regression analyses were per-
formed to study the associations between 25-OH-D or PTH
levels (independent variables) and the presence of type 2
diabetes (dependent variable). 25-OH-D was categorised
into four groups based on proposed cut points [10], and the
highest group (=75 nmol/l) was the reference group. PTH
was categorised in tertiles and the lowest tertile was the
reference group. We adjusted for potential confounders by
adding these as independent variables to the regression
models.

A vitamin-D-deficient status (25-OH-D levels <25 nmol/l)
was found in 131 subjects (10.6%), and 450 subjects
(36.4%) had insufficient vitamin D levels (25-50 nmol/l). In
our sample, 108 (8.7%) subjects (47 men and 61 women)
had type 2 diabetes. The results of the logistic regression
analyses are shown in Table 1. There were no significant
associations between 25-OH-D or PTH and the risk of
having diabetes.
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Table 1 Risk (odds ratios with 95% ClIs) of having type 2 diabetes in categories of vitamin D (25-OH-D) and parathyroid hormone (PTH)

concentrations

25-OH-D PTH

Tertile 1 Tertile 2 Tertile 3

<25 nmol/l  25-50 nmol/l 50-75 nmol/l >75 nmol/l p 0.50-2.66 pmol/l 2.67-3.75 pmol/l 3.76-27.17 pmol/l p

(n=131) (n=450) (n=425) (n=229) trend (n=413) (n=412) (n=410) trend
Model 1.90 1.74 1.48 1.0 0.073 1.0 0.84 (0.50-1.41) 1.16 (0.72-1.88) 0.534
1 (0.85-4.24) (0.92-3.32)  (0.77-2.87)
Model 1.51 1.48 1.41 1.0 0.345 1.0 0.78 (0.46-1.32) 1.03 (0.62-1.71) 0.884
2 (0.63-3.63) (0.74-2.95)  (0.72-2.76)
Model 1.35 1.33 1.32 1.0 0919 1.0 0.77 (0.45-1.30) 0.92 (0.55-1.53) 0.769
3 (0.56-3.29) (0.66-2.66)  (0.67-2.59)
Model 1.23 1.25 1.33 1.0 0.955 1.0 0.77 (0.45-1.30) 0.90 (0.54-1.52) 0.722
4 (0.50-3.02) (0.62-2.52)  (0.67-2.62)
Model 1: crude model
Model 2: model 1 adjusted for age (years), sex, region and season
Model 3: model 2 additionally adjusted for waist circumference (cm)
Model 4: model 3 additionally adjusted for physical activity (min/day), alcohol intake, and smoking

p for trend: by logistic regression analyses using 25-OH-D or PTH as continuous determinant of the presence of type 2 diabetes

The inconsistency between studies in results on vitamin
D status and glucose tolerance may be caused by the char-
acteristics of the study population, such as vitamin D status
or ethnicity. Scragg et al. for example have shown that there
was an independent association between 25-OH-D and risk
of diabetes in non-Hispanic whites and Mexican-Amer-
icans, but no such association existed in non-Hispanic
blacks [6]. Other studies including different ethnic groups
did not report results of separate analyses for these groups
[2, 5]. It is possible that 25-OH-D only influences clinical
type 2 diabetes in the deficient range of 25-OH-D, which is
more prevalent in some ethnic populations. Boucher et al.
for example found that vitamin D deficiency was much
more prevalent and severe in Asians living in East London
than in older Caucasian people [11].

As argued in the review of Mathieu et al., the link be-
tween vitamin D status and glucose metabolism is of great
interest and potentially important for public health. How-
ever, more extensive studies on vitamin D status and type 2
diabetes are needed to elucidate reasons for the varied re-
sults of studies in humans and to draw definite conclusions.
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