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Summary 
Reduced levels of vitamin or its metabolites have been reported 
in various psychiatric disorders. Insufficient levels of vitamin D in 
depressive patients have been confirmed by many authors, but 
there have been conflicting results in subjects with anxiety 
disorders. In the present cross-sectional study, levels of calcidiol 
were determined in groups of depressive men and women and in 
men and women with anxiety disorders and compared with age 
matched controls. Significantly lower levels of calcidiol were 
found in men and women with depression as well as in age 
matched patients with anxiety disorders. 
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In addition to the long known critical function of 
vitamin D in calcium metabolism and its role in 
proliferation, differentiation and immunomodulation, 
there is a handful of evidence that vitamin D plays an 
important role for brain and nervous system health and 
disease (De Luca et al. 2013). Fifteen years ago it was 
suggested that vitamin D was the “forgotten 
neurosteroid” (McGrath et al. 2001). Vitamin D 
deficiency, diagnosed when the serum 25-hydroxy-
vitamin D (calcidiol, 25(OH)D3) concentration is less 
than 20 ng/ml, is highly prevalent worldwide and thought 
to potentiate a variety of chronic disease states, including 
diabetes, cancer, and depression. 

The association between depressive disorders 

and vitamin D deficiency from a lack of sun exposure is 
well established and was first noted two thousand years 
ago in an ancient literary work by Jordanes The Origin 
and Deeds of the Goths (see Spedding 2014). There are 
many reports that low levels of vitamin D or calcidiol are 
associated with major depression (Józefowicz et al. 2014) 
or symptoms of depression (Maddock et al. 2013, Black 
et al. 2014, Milaneschi et al. 2014, Kerr et al. 2015), but 
no effect on reducing the severity of these symptoms was 
found with vitamin D supplementation (Kjærgaard et al. 
2012, Gowda 2015). Current evidence does not 
definitively demonstrate that vitamin D deficiency is 
a cause of or risk for developing depression or that 
vitamin D is an effective therapy for depression 
(Howland 2011). 

In contrast to the reports on vitamin D 
association with depression, fewer contributions have 
been published on the association of anxiety disorders 
with the levels of vitamin D (Armstrong et al. 2007). 
Some of them even deny the relation of vitamin D 
deficiency with anxiety or stress (Black et al. 2014). 

In our study, calcidiol levels were investigated in 
20 women and 20 men with symptoms of depression and 
in 20 women and 20 men with anxiety disorders, and 
compared with the levels of calcidiol in groups of healthy 
controls (24 women, 12 males). In order to avoid seasonal 
influences, the patients and control subjects were 
recruited throughout the whole year. The study sample 
consisted of three groups of subjects: 1) patients with 
a depressive disorder (unipolar or bipolar) according to 
the International Classification of Diseases, 10th 
Revision (ICD-10; WHO, 2004), 2) patients with 
a specific anxiety disorder (Phobia, Panic Disorder, 
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Obsessive-compulsive Disorder, Generalized Anxiety 
Disorder, Mixed Anxiety Depressive Disorder, Acute 
Reaction to Stress, Adjustment Disorder, Post-traumatic 
Stress Disorder) according to the ICD-10, and 3) healthy 
matching controls. The diagnosis of psychiatric disorder 
was confirmed using The Mini-International 
Neuropsychiatric Interview (M.I.N.I.; Sheehan et al. 
1998). The interview was performed by an independent 
clinical psychiatrist. Patients were required to have 
a minimum symptom severity (depressive or anxiety) of 4 
on the Clinical Global Impressions Scale (CGI; Guy 
1976), suggesting at least moderately severe illness. The 
Ethical Committee of the Institute of Endocrinology in 
Prague approved the protocol of the study, and written 
informed consent was obtained from all participants.  

Calcidiol was detected by the ECLIA method 
consisting of two main steps: dissolving calcidiol from 
vitamin D binding protein and followed by heterogeneous 
electrochemiluminescent immunoassay by analyzer 
Roche Cobas 6000. Intact parathormone (PTH) serum 
levels were detected by the same analyzer by using the 
principle of heterogeneous electrochemiluminescent 
immunoassay in a sandwich arrangement. 

Statistics 
Since data did not show normal distribution, it 

was transformed by Box-Cox transformation. Differences 
between groups were evaluated using one-way ANOVA 
model followed by Scheffe´s multiple comparison 
procedure. The statistical software Statgraphics Centurion 
XVI from Statpoint Inc. (Warrenton, VA, USA) was used 
for data transformations, ANOVA testing and multiple 
comparisons. 

 
The results of our study are summarized in 

Table 1 for men and in Table 2 for women. Groups of 
patients and controls did not differ in age. The serum 
levels of PTH were within the normal interval  
(15-65 ng/l) as in patients and control groups without 
significant changes.  

The levels of calcidiol were significantly lower 
both in the group of depressive patients and in patients 
with anxiety disorders in comparison to the group of 
control persons. It fits both for men (Table 1) and women 
(Table 2). Calcidiol concentrations indicate the 
pathophysiological status of patients while in the controls 
results are in the normal range (30-40 ng/ml). 

 
 
Table 1. Comparison of age, PTH levels and calcidiol levels in 3 groups of men.   
 

 

GROUP 1 
Depressive disorders 

N=20 

GROUP 2 
Anxiety disorders 

N=20 

GROUP 3 
Controls 

N=24 
p-value 

Multiple 
comparisons 

Age (years) 33.1 (27.2; 39.8) 29.7 (24.2; 35.9) 32.4 (27.1; 38.4) 0.69  
PTH (ng/l) 29.8 (26.2; 34.1) 35.4 (30.8; 41.2) 32.1 (27.1; 38.7) 0.22  
Vit. D (ng/ml) 16.0 (13.4; 18.8) 19.9 (17.0; 23.1) 34.4 (30.6; 38.5) 0.0000 1, 2 < 3 

 
Data are shown as means and 95.0 percent confidence intervals (in the parentheses) for each group, the levels of significance of the 
model and multiple comparisons are provided. 
 
 
Table 2. Comparison of age, PTH levels and calcidiol levels in 3 groups of women.   
 

  

GROUP 1 
Depressive disorders 

N=33 

GROUP 2 
Anxiety disorders 

N=25 

GROUP 3 
Controls 

N=28 
p-value 

Multiple 
comparisons 

Age (years)  33.5 (31.0; 36.0) 31.5 (28.6; 34.3) 33.7 (31.0; 36.4) 0.45  
PTH (ng/l) 36.1 (31.7; 41.3) 35.8 (30.8; 41.8) 31.1 (27.0; 35.8) 0.25  
Vit. D (ng/ml) 20.9 (17.5; 24.5) 20.2 (16.4; 24.3) 36.0 (31.3; 41.0) 0.0000 1, 2 < 3 

 
Data are shown as means and 95.0 percent confidence intervals (in the parentheses) for each group, the levels of significance of the 
model and multiple comparisons are provided. 
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In conclusion, we could confirm that affective 
disorders are associated with significantly lower levels of 
calcidiol, the precursor of the active hormone calcitriol, 
both for men and women. In contrast to the findings of 
Black et al. (2014), the association of vitamin D 
deficiency was recorded not only for depression but also 
for anxiety disorders with no significant differences 
between both studied groups. 

Conflict of Interest 
There is no conflict of interest. 
 
Acknowledgements 
This work was supported by IGA MZ CR no. NT  
13 890-4 and ED2.1.00/03.0078 projects. 
 
 

 
References 
 
ARMSTRONG DJ, MEENAGH GK, BICKLE I, LEE AS, CURRAN ES, FINCH MB: Vitamin D deficiency is 

associated with anxiety and depression in fibromyalgia. Clin Rheumatol 26: 551-554, 2007. 
BLACK LJ, JACOBY P, ALLEN KL, TRAPP GS, HART PH, BYRNE SM, MORI TA, BEILIN LJ, ODDY WH: Low 

vitamin D levels are associated with symptoms of depression in young adult males. Aust N Z J Psychiatry 48: 
464-471, 2014. 

DELUCA GC, KIMBALL SM, KOLASINSKI J, RAMAGOPALAN SV, EBERS GC: Review: The role of vitamin D 
in nervous system health and disease. Neuropathol Appl Neurobiol 39: 458-484, 2013. 

GOWDA U, MUTOWO MP, SMITH BJ, WLUKA AE, RENZAHO AM: Vitamin D supplementation to reduce 
depression in adults: meta-analysis of randomized controlled trials. Nutrition 31: 421-429, 2015. 

HOWLAND RH: Vitamin D and depression. J Psychosoc Nurs Ment Health Serv 49: 15-18, 2011. 
JORDANES: The Origin and Deeds of the Goths. MIEROW CC (ed), Princeton University Press, Princeton, NJ, USA, 

2012. 
JÓZEFOWICZ O, RABE-JABŁOŃSKA J, WOŹNIACKA A, STRZELECKI D: Analysis of vitamin D status in major 

depression. J Psychiatr Pract 20: 329-337, 2014. 
KERR DC, ZAVA DT, PIPER WT, SATURN SR, FREI B, GOMBART AF: Associations between vitamin D levels 

and depressive symptoms in healthy young adult women. Psychiatry Res 227: 46-51, 2015. 
KJÆRGAARD M, WATERLOO K, WANG CE, ALMÅS B, FIGENSCHAU Y, HUTCHINSON MS, SVARTBERG 

J, JORDE R: Effect of vitamin D supplement on depression scores in people with low levels of serum  
25-hydroxyvitamin D: nested case-control study and randomised clinical trial. Br J Psychiatry 201: 360-368, 
2012. 

MADDOCK J, BERRY DJ, GEOFFROY MC, POWER C, HYPPÖNEN E: Vitamin D and common mental disorders 
in mid-life: cross-sectional and prospective findings. Clin Nutr 32: 758-764, 2013. 

MILANESCHI Y, HOOGENDIJK W, LIPS P, HEIJBOER AC, SCHOEVERS R, VAN HEMERT AM, BEEKMAN 
AT, SMIT JH, PENNINX BW: The association between low vitamin D and depressive disorders. Mol 
Psychiatry 19: 444-451, 2014.  

SPEDDING S: Vitamin D and depression: a systematic review and meta-analysis comparing studies with and without 
biological flaws. Nutrients 6: 1501-1518, 2014. 

 
 
 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



