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A
INTRODUCTION

	 	 topic	dermatitis	(AD)	is	a	chronic	inflam- 
  matory skin disease that has a wide range  
  of clinical presentations including pruritic 
skin, erythema, xerosis, oozing and crusting. Since 
AD is a chronic disease, it has a highly negative 
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ABSTRACT

Objective: The relationship between vitamin D and atopic dermatitis remains controversial. Here, we systemati-
cally	reviewed	and	meta-analyzed	the	association	between	serum	25-hydroxy	vitamin	D	concentration	(25(OH)
D)	and	atopic	dermatitis	(AD),	AD	severity,	and	the	benefits	of	oral	vitamin	D	supplementation.
Methods:	A	total	of	15	observational	studies	and	5	RCTs	from	12	countries	were	included	in	this	review.	The	
effects	of	vitamin	D	deficiency	or	vitamin	D	level	on	AD	and	standardized	AD	severity	score	were	performed	
using	a	random-effects	model	on	3	aspects:	1)	serum	vitamin	D	and	risk	of	AD,	2)	serum	vitamin	D	level	and	
severity	of	AD,	and	3)	the	benefits	of	oral	vitamin	D	supplementation	on	AD	severity.
Results:	The	analysis	showed	serum	25(OH)D	deficiency	marginally	increased	the	risk	of	AD	(OR	=	1.55,	95%CI	
=	0.94	-	2.55,	p	=	0.084).		Low	serum	25(OH)D	was	correlated	with	greater	AD	severity	(r	=	-0.29,	95%CI	=	
-0.504	to	-0.048,	p	=	0.020),	and	oral	vitamin	D	supplementation	helped	reduced	AD	severity	score	by	0.963	
standard	deviation	(95%CI	=	0.23	to	1.70,	p	=	0.011).
Conclusion:	The	association	between	serum	25(OH)D	deficiency	and	risk	of	AD	was	still	controversial.	However,	
our	meta-analysis	suggested	that	higher	serum	25(OH)D	is	associated	with	lower	severity	of	AD.		Moreover,	oral	
vitamin D supplementation also helps to reduce AD severity.  
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impact on patients’ quality of life.1 AD occurs 
within	the	first	year	of	life	in	60	percent	of	the	
cases	and	within	5	years	of	age	in	almost	90%	
of the patients. The majority of patients have a 
remission	before	adulthood,	but	more	than	10%	
of these patients continue to have persistent symp-
toms. The incidence of AD is increasing over time,  
especially in urban areas and developed countries.2 
  Vitamin D has been used as an alternative 
choice	for	AD	treatment	to	reduce	hyper-respon-
sive	T-cells.3 A nutritional survey demonstrated 
that AD patients had lower vitamin D intake than 
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a healthy group.4	In	addition,	vitamin	D	was	asso-
ciated with immunologic mechanism in urticarial 
and AD.5 Vitamin D supplement was shown to 
reduce the severity of AD.6 
  The association between vitamin D level 
and dermatitis risk or severity has remained con-
troversial.	Vitamin	D	deficiency	was	 inversely	
correlated	with	the	severity	of	AD	in	37	patients,7 
and vitamin D supplement was shown to improve 
the clinical of winter related AD in Boston chil-
dren.6 However, some studies failed to show 
the correlation between vitamin D and AD or 
the	benefits	of	vitamin	D	supplementation.	For	 
example,	Chui	 et	 al.,	 founded	no	 correlation	 
between	serum	25(OH)D	and	AD	severity,	among	
97	AD	pediatric	population.8 
	 	 In	this	study,	we	performed	meta-analysis	
and systematic reviews of available literatures 
to clarify associations between serum vitamin D 
and AD. We reviewed available publications in 
3	aspects:	1)	serum	vitamin	D	and	risk	of	AD,	2)	
serum vitamin D level and severity of AD, and 
3)	the	benefits	of	oral	vitamin	D	supplementation	
on AD severity.

MATERIALS AND METHODS

	 	 This	meta-analysis	and	systematic	review 
was	done	following	PRISMA	(Preferred	Reporting 
Items	for	Systematic	Reviews	and	Meta-analysis)	
recommendation9	and	MOOSE	(Meta-analysis	of	

Observational	Studies	 in	Epidemiology)	state-
ments.10 

Search approach
	 	 Articles	were	searched	from	PUBMED,	
SCOPUS	and	Cochrane	 library	databases	 from	
August	1952	until	October	2014.	The	search	was	
done using keywords “vitamin D AND (atopic 
dermatitis	OR	eczema)”.

Eligible studies
	 	 Inclusion	and	exclusion	criteria	have	been	
summarized in Table 1. 

Measurement of serum vitamin D level
	 	 All	studies	measured	25(OH)D	as	total	
serum	vitamin	D	level	(Table	2).	In	 this	study,	 
vitamin D deficiency was defined as serum 
25(OH)D	concentration	 less	 than	20	ng/mL	or	
50	nmol/L.11

Selection and extraction of studies
  Titles and abstracts of the articles were 
screened	by	two	independent	reviewers	(PC	and	
CW)	for	their	eligibility.	Full-text	articles	were	
obtained and reviewed for their acceptability. 
The	data	were	extracted	by	first	reviewer	and	the	
second reviewer checked for the accuracy of the 
extracted	data	using	a	pre-designed	data	extra-
ction form. 

Inclusion criteria Exclusion criteria
Types of studies	 	 Review	articles,	animal	studies,	case	report	
	 RCTs	or	observational	studies	 	 Studies	that	were	not	in	English
Types of participants  Studies of vitamin D levels in pregnant woman
	 AD	patients:	diagnosed	by	doctors,	questionnaires		 	 	 or	in	the	cord	blood	at	the	time	of	delivery
  or medical records   Studies that used other routes of vitamin D
     supplements other than oral route
Types of exposure   
	 Observational	studies:	serum	vitamin	D	level
	 RCTs	:	oral	vitamin	D	supplementation
Types of outcome
	 Observational	studies	:	number	of	AD	patients,	
 severity of AD
	 RCTs	:	severity	of	AD,	serum	vitamin	D

TABLE 1. Articles inclusion and exclusion criteria.
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Quality of studies
	 	 Grading	of	Recommendations,	Assess-
ment,	Development	and	Evaluations	(GRADE)	
system was used to analyze the quality of evi-
dence.12 

Statistical analysis
	 	 We	analyzed	all	data	in	3	topics:	1)	serum	
vitamin	D	 level	and	risk	of	AD,	2)	correlation	
between serum vitamin D level and severity of 
AD,	and	3)	benefit	of	oral	vitamin	D	supplemen-
tation on AD severity. Studies were included in 
the	meta-analysis	 if	 they	had	available	data	on	
diagnosis, exposure, and similar outcome mea-
surements.	Effect	sizes,	such	as	odds	ratio	(OR),	
correlation	coefficient	(r)	and	standardized	mean	
difference	(SMD)	were	recorded	as	outcomes.	To	
examine	the	heterogeneity,	we	used	Cochran’s	Q	
statistic	and	the	I2	statistic.	Random	effect	model	
was	used	if	heterogeneities	was	present.		For	all	
results,	a	two-sided	p-value	≤0.05	was	considered	
as	 statistical	 significance,	 and	≤0.10	was	con-
sidered	marginally	significant.	All	analyses	were	
performed	using	the	software	package	Medcalc® 
v.14.8.1.

Publication bias
	 	 Evidence	of	publication	bias	was	explored	
using	a	visual-base	method	through	funnel	plots.

RESULTS

  Database search with keywords “vitamin 
D	AND	(atopic	dermatitis	OR	eczema)”	revealed	
203	publications	(Fig	1).	After	screening	the	titles	
and	abstracts,	the	full	text	of	20	articles	that	met	
the inclusion criteria were retrieved and reviewed 
in	detail.	Among	these	20	articles,	5	were	ran- 
domized	 controlled	 trials,	 and	15	were	 case-
control	or	cross-sectional	studies.6-8,13-29

Studies characteristics
	 	 Characteristics	of	these	20	studies	have	
been	shown	in	Table	2,	involving	27,409	partici-
pants	from	12	countries.	There	were	13,492	woman 
and	13,864	men.	The	mean	age	was	20.39±5.4	
year-old	(range	from	0.3	to	73).	Among	the	six	
studies that gave oral vitamin D supplements, only 

one	study	used	vitamin	D2	 (ergocalciferol)	as	
supplements6,	while	5	other	studies	used	vitamin	
D3	(cholecalciferol).13,14,16,17,28	Evidence	provided	
by	most	studies	were	graded	“Low”	according	
to	GRADE	except	for	the	studies	by	Javanbakht	 
et al. and Amestejani et al.20,23  

Serum vitamin D and atopic dermatitis 
	 	 AD	is	one	of	several	inflammatory	diseases 
associated	with	vitamin	D	deficiency.30	Deficiency	
of	serum	vitamin	D	is	defined	by	most	experts	as	
25	(OH)D	<	20	ng/Ml.11 The combined results 
from	10	studies	that	reported	vitamin	D	levels	in	
1,418	AD	patients	found	74.9%	of	all	AD	patients	
with	vitamin	D	deficiency	(Table	3).
	 	 From	the	included	4	case-control	studies, 
there were more vitamin D deficient patients 
(80.35%)	among	AD	patients	than	in	the	control	
(65.45%).14,20,23,24 We found that patients with 
vitamin	D	deficiency	were	1.54	times	more	likely	
to	have	AD	(95%CI:	0.94	 to	2.55,	p	=	0.084).	
However,	the	association	was	marginally	signifi-
cant	(Fig	2A).
  Given that most of these studies were 
small	and	vitamin	D	deficiency	only	has	a	small	
effect on the risk of AD, a larger study might 
be needed to investigate the association. Serum 
vitamin	D	might	have	to	be	lower	than	12	ng/mL	
to increase the risk of AD.23,22	However,	discre-
pancies in the results can still be seen.26 

Correlation between serum vitamin D and 
severity of atopic dermatitis
  To grade severity of AD, various scoring 
systems were used among these studies, for  
example,	SCORing	Atopic	Dermatitis	 (SCO-
RAD),	Nottingham	Eczema	Severity	 scores	
(NESS),	Rajka	and	Langerland’s	scoring	system,	
and	Eczema	Area	and	Severity	 Index	 (EASI).	
SCORAD	was	the	most	common	scoring	system	
among	the	20	included	articles	reported	in	92%	
of	the	patients	(11,167	out	of	12,079).	Hence,	we	
chose	to	perform	the	meta-analysis	of	studies	that	
used	SCORAD	system.	
  The relationship between serum vitamin 
D	level	and	SCORAD	had	been	 reported	 in	7	
studies,	involving	597	subjects.11,12,22,	26,28,	34,36 The 
meta-analysis	result	from	these	7	studies	showed	
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A
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C

D

E

F

Fig 2.	Meta-analysis	results:	A)	Association	of	vitamin	D	deficiency	and	risk	of	atopic	dermatitis;	B)	Correlation	
between	serum	vitamin	D	and	atopic	dermatitis	severity	(SCORAD);	C)	Vitamin	D	supplementation	and	atopic	
dermatitis;	D)	funnel	plot	of	association	results	between	vitamin	D	deficiency	and	atopic	dermatitis;	E)	funnel	
plot	of	reported	correlation	between	serum	vitamin	D	and	severity;	F)	funnel	plot	of	reported	benefits	of	vitamin	
D supplement on AD.

Fig 1.	Flow	chart	of	literature	review
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a	significant	correlation	between	low	serum	vita-
min D level and more severe AD as measured by 
SCORAD	system	(r	=	-0.292,	95%CI:	-0.504	to	
-0.0484,	p	=	0.020)	(Fig	2B).	
	 	 Akan	et	al.,	(2013)	and	Lee	et	al.,	(2013)	
did	not	find	statistically	significant	relationships	
between vitamin D level and AD severity in over-
all population. However, in a subgroup analysis 
among the patients with allergic sensitization, 
vitamin	D	 level	was	 statistically	 significantly	
correlated with AD severity.22,	28

Oral vitamin D supplementation and atopic 
dermatitis severity 
	 	 The	benefit	of	oral	vitamin	D	in	reducing	
atopic	dermatitis	severity	was	investigated	in	5	
RCTs,6,13,16,17,28	and	1	cross-sectional	study.21	Most	
of these studies used different types of severity 
score,	dosage,	and	duration	of	oral	vitamin	D	supple- 
mentation.	Most	 studies,	 except	 the	 study	by	 
Sidbury et al.6, supplemented vitamin D3

13,16,17,28. 
Although the sample sizes included in these 
studies were small, most studies suggested some 
benefits	from	vitamin	D	supplementation.
  We estimated the effects of vitamin D 
supplements as a standardized mean difference 
to account for the different scoring system using 
available data from three studies, which reported 
the mean severity score before and after receiving 
vitamin D supplements.13,16,28 These three studies 
included	99	AD	patients	and	88	controls.	Overall,	

vitamin	D	supplementation	significantly	reduced	
AD	severity	score	by	0.96SD	compared	 to	 the	 
no-supplement	group	 (SMD	=	0.963,	95%CI:	
0.226	to	1.700,	p	=	0.011)	(Fig	2C).	

Publication bias
  We have explored the publication biases  
using	 a	 funnel-plot	 of	 the	 three	main	 results	 
reviewed in our study. We did not see any evidence 
suggesting the report of overly positive association 
or	correlation	between	Vitamin	D	and	AD	(Fig	
2D,	2E,	2F).	Results	from	larger	studies	clustered	
near the overall mean and the correlations reported 
were more toward the null. Given a small number 
of available publications, the evidence for publica-
tion biases was rather limited. 

DISCUSSION

	 	 The	prevalence	of	vitamin	D	deficiency	
is high in many areas around the world so it has 
currently become a global healthcare problem. The 
definition	of	vitamin	D	deficiency	is	commonly	
defined	as	<20	ng/mL.11	From	National	Health	
and	Nutrition	Examination	Survey	(NHANES)	
2005-2006,	41.6%	of	 the	participants	aged	20	
or	older	had	serum	vitamin	D	level	under	20	ng/
mL.31 Although the Thai population should have 
sufficient	 sunlight	exposure,	 the	prevalence	of	
vitamin	D	deficiency	was	around	6%	overall,	but	
more	than	14%	in	Bangkok.32 

Study  Case   Control  Total
 >20 ng/mL  <20 ng/mL >20 ng/mL <20 ng/mL
Cheng	HM	(2014)	 86	 	 306	 5187	 	 9663	 15,212
Wang	SS	(2014)	 56	 	 442	 40	 	 288	 826
El	Taieb	MA	(2013)	 30	 	 29	 N/A	 	 N/A	 59
Samochocki	Z	(2013)	 54	 	 41	 35	 	 23	 153
Lee	SA	(2013)	 31	 	 126	 N/A	 	 N/A	 157
Chiu	YE	(2013)	 57	 	 37	 N/A	 	 N/A	 94
Javanbakht	MH	(2011)	 6	 	 39	 N/A	 	 N/A	 45
Peroni	DG	(2011)	 29	 	 8	 N/A	 	 N/A	 37
Vähävihu	K	(2010)	 1	 	 17	 7	 	 8	 33
Vähävihu	K	(2008)	 6	 	 17	 N/A	 	 N/A	 23
Total	 356	 	 1,062	 5,269	 	 9,982	 16,639

TABLE 3. Numbers of atopic dermatitis patients and controls with serum level of vitamin D.

N/A:	Normal	control	data	were	not	available	from	these	studies
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