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Abstract To investigate the relationship between
UV-induced skin photodamage and 25(OH) vitamin D
levels, we performed a cross-sectional study in 45 female
subjects aged >40. Menopausal status, smoking status, skin
cancer history, oral supplement use, and season of blood
draw were recorded and serum 25(OH)D measured.
A single-blinded, dermatologist evaluated standardized
digital facial images for overall photodamage, erythema/
telangiectasias, hyperpigmentation, number of lentigines,
and wrinkling. Adjusting for age and season of blood
collection, women with lower photodamage scores were
associated with a 5-fold increased odds of being vitamin D
insufficient (OR 5.0, 95% CI: 1.1, 23). Low scores for
specific photodamage parameters including erythema/tel-
angiectasias, hyperpigmentation, and wrinkling were also
significantly associated with vitamin D insufficiency. Our
results suggest an association between skin aging and
25(OH)D levels.

Keywords Vitamin D - Skin aging - Ultraviolet rays/
adverse effects - Skin/radiation effects

To the editor:

Skin aging is a complex process influenced by genetic and
environmental factors. Environmental exposure to ultravi-
olet radiation (UVR) promotes skin aging [1], and photo-
protection (sunscreen, shade use) has been shown to reduce
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skin aging [1]. However, limiting sun exposure may also
reduce vitamin D levels as UVR stimulates vitamin D
production in keratinocytes [2]. Indeed, the American
Academy of Dermatology and the Canadian Cancer Soci-
ety now recommend 1000 IU/day in individuals who
photoprotect [3]. Because the face is an oft-exposed area
and facial skin aging is an easily visible phenotype, we
investigated whether individuals with less facial aging due
to photoprotection are more likely to have low vitamin D,
as measured by 25(OH)D levels.

Following IRB approval, 45 healthy female subjects age
>40 with Fitzpatrick skin type I or II were enrolled in this
cross-sectional study [4]. Exclusion criteria included his-
tory of facial surgery, recent use of topical retinoid, recent
tanning bed use, sun exposure >2 h/day, and BMI >
30 kg/m”. Menopausal status, smoking status, skin cancer
history, oral supplement use and season of blood draw were
recorded as these affect clinical skin aging or 25(OH)D. A
single-blinded dermatologist evaluated standardized digital
facial images (Canfield Visia) for overall photodamage, a
composite of erythema/telangiectasias, number of lentig-
enes, hyperpigmentation, and coarse wrinkling. Each
parameter was assessed on a 6-point Likert scale (0:none,
5:very severe). Scores were dichotomized into high (3-5)
versus low (0-2). Serum 25(OH)D were measured by
radioimmunoassay (ARUP laboratories); vitamin D insuf-
ficiency was defined as 25(OH)D < 30 ng/ml [2]. Multi-
variable logistic regression was used to test the association
between aging scores and insufficiency, adjusting for age
and season.

The mean age of our 45 subjects was 55 years (SD 6.1),
and 56% were vitamin D insufficient. There were no sig-
nificant differences in the low versus high photodamage
groups in BMI, supplement use, and history of skin cancer;
season of blood collection did differ (Table 1). The low
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Table 1 Characteristics of

subjects with low versus high {;lov:v pil;c))todamage Elgil 53;) todamage p-value
overall photodamage scores
Median age (years) 54 53 0.96
Median BMI (kg/m?) 25 24 0.13
Post-menopausal (%) 47 69 0.16
History of smoking (%) 13 41 0.05
History of skin cancer* (%) 19 14 0.67
Concurrent use of multivitamin* (%) 13 3 0.25
Blood draw in summer or fall (%) 100 72 0.02
Mean 25(OH)D ng/ml (SD) 25 (7.7) 32 (13) 0.04
" Aging parameters were scored Median aging parameter scores’
on a scale of 0-5 (0 = none, Erythema/telangiectasia 2 3 <0.001
5 = severe) Hyperpigmentation 1.5 3 <0.001
* Based on n = 43 rather than Number of lentigines 1 3 <0.001
45, as information was not Coarse wrinkling 1 3 <0.001

available on 2 subjects

photodamage group had mean 25(OH)D levels —7 ng/ml
lower compared to the high photodamage group (p =
0.04). Adjusting for age and season of blood collection,
lower overall photodamage was associated with a 5-fold
increased odd of insufficiency (OR 5.0, 95% CI: 1.1, 23)
(Table 1). Lower scores for specific aging parameters
(erythema/telangiectasias (OR 7.4, 95% CI: 1.8, 31),
hyperpigmentation (OR 5.3, 95% CI: 1.3, 22), and wrin-
kling (OR 5.6, 95% CI: 1.3, 23) were also significantly
associated with a five- to seven-fold increased odds of
insufficiency. Additional adjustments for current smoking
did not appreciably change this association. Although
smoking has been associated with lower 25(OH)D levels in
other studies [5], we did not see lower 25(OH)D levels in
current smokers compared to nonsmokers (29.8 vs.
28.7 ng/ml, p = 0.79).

Our results suggest an association between skin aging
and 25(OH)D levels. However, given the study design, we
cannot establish causality or determine the direction of the
observed association. We hypothesize that less facial
photodamage due to avoidance of UVR would predispose
these women to lower 25(OH)D and vitamin D deficiency.
It is also possible that low 25(OH)D levels in women with
less skin aging may reflect underlying genetic differences
in vitamin D synthesis [6]. Of note, even among the high
photodamage group, the mean 25(OH)D level was only
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32 ng/ml, slightly above the threshold for vitamin D suf-
ficiency (30 ng/ml). Thus, patients with pronounced
photodamage do not necessarily have high 25(OH)D levels
and should not be excluded from vitamin D testing. Pro-
spective studies are needed to characterize the relationship
between skin aging and vitamin D levels.

References

1. Martires KJ, Fu P, Polster AM, Cooper KD, Baron ED (2009)
Factors that affect skin aging. Archiv Dermatol 145(12):1375-1379

2. Holick MF (2007) Vitamin D deficiency. N Engl J Med
357(3):266-281

3. AAD. Position Statement on Vitamin D. http://www.aad.org/
forms/policies/Uploads/PS/AAD_PS_Vitamin_D.pdf June 19, 2009,
http://www.aad.org/forms/policies/Uploads/PS/AAD_PS_Vitamin_
D.pdf

4. Janjua R, Munoz C, Gorell E et al (2009) A two-year, double-
blind, randomized placebo-controlled trial of oral green tea
polyphenols on the long-term clinical and histologic appearance
of photoaging skin. Dermatol Surg 35(7):1057-1065

5. Pasco JA, Henry MJ, Nicholson GC, Brennan SL, Kotowicz MA
(2009) Behavioural and physical characteristics associated with
vitamin D status in women. Bone 44(6):1085-1091

6. Keisala T, Minasyan A, Lou YR et al (2009) Premature aging in
vitamin D receptor mutant mice. J Steroid Biochem Mol Biol
115(3-5):91-97


http://www.aad.org/forms/policies/Uploads/PS/AAD_PS_Vitamin_D.pdf
http://www.aad.org/forms/policies/Uploads/PS/AAD_PS_Vitamin_D.pdf
http://www.aad.org/forms/policies/Uploads/PS/AAD_PS_Vitamin_D.pdf
http://www.aad.org/forms/policies/Uploads/PS/AAD_PS_Vitamin_D.pdf

	Association of facial skin aging and vitamin D levels in middle-aged white women
	Abstract
	To the editor:
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


