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Editorial

Vitamin D deﬁciency in Thailandq
Vitamin D deﬁciency has received increased attention over the
past several years since vitamin D may play an important role not
only in bone metabolism but also in a variety of non-skeletal diseases
such as diabetes mellitus, autoimmune diseases, infectious diseases,
cardiovascular diseases and cancer [1–3]. Vitamin D is primarily synthesized in the skin and is partly derived from dietary sources [4].
During exposure to sunlight, ultraviolet B (UVB) (wavelength 290–
305 nm) penetrates the skin and converts 7-dehydrocholesterol to
previtamin D3. Previtamin D3 is then rapidly converted by a heat
dependent process to vitamin D3 (cholecalciferol) [5,6]. Vitamin D2
(ergocalciferol), from dietary sources or supplements, and vitamin
D3 are metabolized in the liver to 25-hydroxyvitamin D (25(OH)D),
which is the major circulating form of vitamin D and is used to determine an individual’s vitamin D status [1]. The circulating 25(OH)D is
then metabolized in the kidneys to its biologically more active form,
1,25-dihydroxyvitamin D [1].
Many factors can alter cutaneous vitamin D production such as
aging, skin pigmentation, sunscreen usage, time of the day, season
and latitude [5,7]. Latitude is an important determinant of vitamin
D status since the amount of UVB that penetrates the earth’s surface
decreases markedly with increasing latitude [8]. People residing far
from the equator are at an increased risk for vitamin D deﬁciency
due to decreased cutaneous synthesis of vitamin D [9]. People
residing near the equator should have lower prevalence of vitamin
D deﬁciency compared to people living at high latitudes. However,
according to the recent studies, vitamin D deﬁciency is also common in these countries [10,11].
In this issue of Journal of Clinical and Translational Endocrinology, Alissa et al. found that vitamin D insufﬁciency is common
in the sunny climate in Saudi Arabia [3]. Vitamin D deﬁciency and
insufﬁciency is also common in Thailand (at latitudes between
5 300 N and 20 300 N) where adequate UVB exposure is available
all year round as shown in Table 1 [12–18]. Chailurkit et al. [12] conducted the largest-scale examination of vitamin D status in Thai
population and reported a 45.2% prevalence rate of vitamin D insufﬁciency, deﬁned as serum 25(OH)D level < 30 ng/mL (<75 nmol/L)
a 5.7% prevalence rate of vitamin D deﬁciency, deﬁned as serum
25(OH)D level <20 ng/mL (<50 nmol/L). Low serum 25(OH)D concentrations were more prevalent in individuals with female gender,
younger age and urban versus rural residence in Thailand. Chailurkit et al. [13] and Kruavit et al. [14] assessed vitamin D status in
healthy Thai elderly women and found that two-thirds had vitamin
D insufﬁciency and one-third had vitamin D deﬁciency. Women

living in a nursing home have a higher prevalence of vitamin D deﬁciency than in free-living women, 39.8% compared to 30%, respectively [13]. Soontrapa et al. [15] evaluated vitamin D status in a
younger group of premenopausal women found the prevalence of
vitamin D insufﬁciency to be 77.8%, which was as high as the rate
found in elderly Thai women living in nursing homes. Nimitphong
et al. [16] evaluated vitamin D status in healthy young Thai men and
women (age 25–54 years) and found that the prevalence of vitamin
D deﬁciency was three-fold higher in females than in males (43.1%
in females compared to 13.9% in males). Charatcharoenwitthaya
et al. [17] demonstrated that 83.3% of pregnant Thai women, especially in the 1st trimester of pregnancy, had vitamin D insufﬁciency
but without association with adverse pregnancy outcomes such as
spontaneous abortion, gestational diabetes, cesarean section rate
and preterm labor. They also demonstrated that intake of prenatal
vitamins at the vitamin D dose of 400 IU/day was sufﬁcient to prevent vitamin D deﬁciency but was not high enough to prevent
vitamin D insufﬁciency. Rojroongwasonkul et al. [18] showed in a
recent study in Thai children that vitamin D deﬁciency was also
highly prevalent in school children aged 3–12.9 years. Vitamin D
deﬁciency was found in at least one fourth of children living in rural
areas. Over half the children aged 6–12.9 years residing in urban
areas had serum 25(OH)D less then 20 ng/mL (50 nmol/L).
Life style and environmental factors are the major factors that
determine vitamin D status in Thai people. Thai women are at
risk for vitamin D insufﬁciency likely due to sunscreen usage and
sun avoidant behavior due to the desire to maintain a fair
complexion. Living in urban areas such as in Bangkok, increases
the risk of vitamin D insufﬁciency due to increased pollution, which
decreases the amount of UVB available for cutaneous vitamin D
synthesis. Also at increased risk for vitamin D insufﬁciency are
young Thai people living in urban areas in Thailand who have less
leisure time and spend less time in the sunlight. Furthermore, in
Thailand dairy products are not fortiﬁed with vitamin D and very
few vitamin D-rich foods are part of the Thai diet. Thus, dietary
intake of vitamin D in Thai people is generally low.
In summary, despite a location near the equator where sunlight
is available year round, Thai people are at risk for vitamin D insufﬁciency due to environmental, cultural, lifestyle and dietary factors.
The relatively high prevalence of vitamin D insufﬁciency may have
important health implications for Thai people as the science of
vitamin D continues to be unraveled.
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Table 1
Summary of vitamin D status in Thai people
Study

Chailurkit
et al. [12]

Chailurkit
et al. [13]

Kruavit
et al. [14]

Soontrapa
et al. [15]

Nimitphong
et al. [16]

Charatcharoen-witthaya
et al. [17]

Rojroongwasonkul
et al. [18]

Year
Number of subjects
Mean age  SD (year)

2011
2641
40.3  0.3a
(range 15–98)
M 50%
F 50%
31.8  0.3a
(79.3  0.8a)

2011
446
67.5  6.0
(range 60–97)
F 100%

2012
93
75.2  6.0
(range 61–97)
F 100%

2009
356
35.2  0.5a
(range 20–50)
F 100%

2012
120
29.3  5.7
(range 18–40)
F 100%

2013
3119
N/A
(range 3–12.9)
N/A

27.1  6.3
(67.6  15.7)

25.8  6.0
(64.3  14.9)

29.1  0.4
(72.6  1.1)

2013
1990
40.1  0.2a
(range 25–54)
M 72.8%
F 27.2%
M 26.0  0.2a
(M 65.0  0.5a)
F 21.4  0.2a
(F 53.5 
0.5a)

Trimester of
pregnancy
1st 25.7  6.7
(1st 61.4  16.6)
2nd 33.8  8.2
(2nd 84.4  20.4)
3rd 36.1  8.9
(3rd 90.0  22.3)
Trimester of
pregnancy
1st 83.3%
2nd 30.9%
3rd 27.4%
Trimester of
pregnancy
1st 26.7%
2nd 1.8%
3rd 2.3%

N/A

Sex
Mean 25(OH)D  SD,
ng/mL (nmol/L)

Percent of subjects
with 25(OH)D
< 30 ng/mL
(<75 nmol/L)

45.2%

54.0%

77.4%

Percent of subjects
with 25(OH)D
< 20 ng/mL
(<50 nmol/L)

5.7%

31.8%

21.5%

77.8%

N/A

N/A

M 13.9%
F 43.1%

Age 3–5.9 yearsb
- Urban 31.3%
- Rural 24.5%
Age 6–12.9 yearsb
- Urban 52.2%
- Rural 29.2%
Totalb
- Urban 45.6%
- Rural 27.7%

M, male; F, female; N/A, not available.
a
Data was expressed as mean  SEM.
b
Data was expressed as percent of subjects with 25(OH)D < 20 ng/mL (<50 nmol/L).

UL1TR000454. The content is solely the responsibility of the authors and does not necessarily represent the ofﬁcial views of the
National Institutes of Health.
Oranan Siwamogsatham, MD
Samitivej Srinakarin Hospital, Bangkok Hospital Group, Bangkok,
Thailand
Boonsong Ongphiphadhanakul, MD
Department of Medicine, Ramathibodi Hospital, Mahidol University,
Bangkok, Thailand
Vin Tangpricha, MD, PhD*
Division of Endocrinology, Metabolism and Lipids, Department of
Medicine, Emory University School of Medicine, 101 Woodruff Circle
NE, WMRB1301, Atlanta, GA, 30322, USA
author. Tel.: þ1 404 727 7254; fax: þ1 404
592 6257.
E-mail address: vin.tangpricha@emory.edu (V. Tangpricha)

* Corresponding

References
[1] Holick MF. Vitamin D deﬁciency. N Engl J Med 2007 Jul 19;357(3):
266–81.
[2] Alissa EM, Alnahdi WA, Alama N, Ferns GA. Insulin Resistance in Saudi Postmenopausal women with and without metabolic syndrome and its association
with vitamin D deﬁciency. J Clin Transl Endocrinol 2014;1(4).
[3] Wolden-Kirk H, Gysemans C, Verstuyf A, Mathieu C. Extraskeletal
effects of vitamin D. Endocrinol Metab Clin North Am 2012 Sep;41(3):
571–94.
[4] Macdonald HM. Contributions of sunlight and diet to vitamin D status. Calcif
Tissue Int 2013 Feb;92(2):163–76.

[5] Wacker M, Holick MF. Sunlight and vitamin D: a global perspective for health.
Dermatoendocrinol 2013 Jan 1;5(1):51–108.
[6] Tian XQ, Chen TC, Matsuoka LY, Wortsman J, Holick MF. Kinetic and thermodynamic studies of the conversion of previtamin D3 to vitamin D3 in human
skin. J Biol Chem 1993 Jul 15;268(20):14888–92.
[7] Webb AR, Kline L, Holick MF. Inﬂuence of season and latitude on the cutaneous synthesis of vitamin D3: exposure to winter sunlight in Boston and
Edmonton will not promote vitamin D3 synthesis in human skin. J Clin Endocrinol Metab 1988 Aug;67(2):373–8.
[8] Holick MF. Vitamin D: a millenium perspective. J Cell Biochem 2003 Feb
1;88(2):296–307.
[9] Lips P. Worldwide status of vitamin D nutrition. J Steroid Biochem Mol Biol
2010 Jul;121(1–2):297–300.
[10] Nimitphong H, Holick MF. Vitamin D status and sun exposure in southeast
Asia. Dermatoendocrinol 2013 Jan 1;5(1):34–7.
[11] Lim SK, Kung AW, Sompongse S, Soontrapa S, Tsai KS. Vitamin D inadequacy in
postmenopausal women in Eastern Asia. Curr Med Res Opin 2008 Jan;24(1):
99–106.
[12] Chailurkit LO, Aekplakorn W, Ongphiphadhanakul B. Regional variation and
determinants of vitamin D status in sunshine-abundant Thailand. BMC Public
Health 2011;11:853–9.
[13] Chailurkit LO, Kruavit A, Rajatanavin R. Vitamin D status and bone health in
healthy Thai elderly women. Nutrition 2011 Feb;27(2):160–4.
[14] Kruavit A, Chailurkit LO, Thakkinstian A, Sriphrapradang C, Rajatanavin R.
Prevalence of vitamin D insufﬁciency and low bone mineral density in elderly
Thai nursing home residents. BMC Geriatr 2012;12:49–54.
[15] Soontrapa S, Soontrapa S, Bunyaratavej N, Rojanasthien S, Kittimanon N,
Lektrakul S. Vitamin D status of Thai premenopausal women. J Med Assoc
Thai 2009;92(Suppl. 5):S17–20.
[16] Nimitphong H, Chailurkit LO, Chanprasertyothin S, Sritara P,
Ongphiphadhanakul B. The Association of vitamin D status and fasting glucose
according to body fat mass in young healthy Thais. BMC Endocr Disord
2013;13(1):60–4.
[17] Charatcharoenwitthaya N, Nanthakomon T, Somprasit C, Chanthasenanont A,
Chailurkit LO, Pattaraarchachai J, et al. Maternal vitamin D status, its associated factors and the course of pregnancy in Thai women. Clin Endocrinol
(Oxf) 2013 Jan;78(1):126–33.
[18] Rojroongwasinkul
N,
Kijboonchoo
K,
Wimonpeerapattana
W,
Purttiponthanee S, Yamborisut U, Boonpraderm A, et al. SEANUTS: the nutritional status and dietary intakes of 0.5–12-year-old Thai children. Br J Nutr
2013;110(Suppl. 3):S36–44.

