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Pilot study of sunlight exposure and vitamin D status

in Arab women of childbearing age
A. Dawodu,’J. Kochiyil? and M. Altaye’
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ABSTRACT Vitamin D deficiency is common in Arab women. In a pilot study we investigated the effect of sun
exposure at recommended levels on the vitamin D status of Arab women. Eight healthy Arab women of child-
bearing age consented to expose their face, arms and hands for 15 minutes per day twice a week for 4 weeks
within the privacy of their courtyard and to avoid changes in dietary vitamin D intake. Serum 25-hydroxyvitamin
D [25(OH)] levels were measured pre- and post-intervention. Although vitamin D levels remained sub-optimal,
median serum 25(OH)D levels were significantly higher post-intervention (23.0 nmol/L) than pre-intervention
(17.6 nmol/L). Extending sun exposure for more than 4 weeks should be investigated as part of strategies to
improve vitamin D status in high-risk Arab women who lack outdoor sun exposure to the skin.

Etude pilote sur I'exposition solaire et le statut en vitamine D chez des femmes arabes en age de procréer

RESUME Une carence en vitamine D est fréquente chez les femmes arabes. Dans une étude pilote, nous avons
analysé I'effet de I'exposition solaire aux niveaux recommandés sur le statut en vitamine D des femmes arabes.
Au total, huit femmes arabes en age de procréer et en bonne santé ont accepté d’exposer leur visage, leurs bras
et leurs mains quinze minutes par jour, deux fois par semaine et pendant quatre semaines, a l'abri des regards
dans leur cour, et de ne pas modifier leur apport alimentaire en vitamine D. Les valeurs sériques de la 25-
Hydroxyvitamine D [25(OH)] ont été mesurées avant et apres l'intervention. Méme si elles restaient insuffisantes,
ces valeurs avaient nettement augmenté apres l'intervention (23,0 nmol/I) par rapport aux résultats avant
I'intervention (17,6 nmol/I). L'allongement de la durée d’exposition solaire a plus de quatre semaines devrait étre
étudié comme une composante des stratégies visant a améliorer le statut en vitamine D chez les femmes arabes
a haut risque qui n’exposent pas suffisamment leur peau au soleil.
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Introduction

Vitamin D is essential for bone health
and calcium homeostasis [1] and has
been shown to have an important role
in innate immunity, autoimmune re-
sponses and cell growth and differentia-
tion [ 1-3]. In addition to osteomalacia,
vitamin D deficiency in adults has been
associated with increased risk of several
forms of common cancer [ 1,3], autoim-
mune disorders such as type 1 diabe-
tes [4] and susceptibility to viral and
bacterial infections [1,4]. Furthermore,
vitamin D deficiency and inadequate
vitamin D intake in childhood have
been associated with increased risk of
lower respiratory tract infections and
autoimmune diseases such as type 1
diabetes [5,6].

Hypovitaminosis D has emerged as
a public health problem with possible
serious consequencesin both adultsand
children [1,7,8]. Modest skin exposure
to sunlight and dietary intake of vitamin
D are the important determinants of vi-
tamin D status. However, despite abun-
dance of sunshine all year round, there is
an extremely high prevalence of vitamin
D deficiency among Arab children and
women of childbearing age, probably
due to avoidance of sun exposure and
inadequate corrective vitamin D intake.
Maternal vitamin D deficiency has been
suggested to aggravate development
of vitamin D deficiency in infants and
children [7-12].

Humans derive vitamin D from
endogenous synthesis and dietary
sources. Depending on food fortifica-
tion, the diet provides about 10% of
the body’s vitamin D status [13]. The
major source (90%) of vitamin D in
the body is due to synthesis of vitamin
D from skin exposure to ultraviolet B
(UVB) radiation, which leads to the
conversion of 7-dehydrocholesterol to
pre-vitamin D3, which is then rapidly
converted to vitamin D3 [13]. Preven-
tion of low vitamin D status, meas-
ured by serum 25-hydroxyvitamin D

[25(OH)D] levels, requires modest
amounts of skin sunlight exposure,
food fortification with vitamin D and
high dose vitamin D supplementation
when sunlight exposure cannot be as-
sured [1,14,15]. The amount of UVB
available for synthesis of vitamin D
depends on latitude, season, skin pig-
mentation, the amount of skin exposed
to sunlight and the duration of sun
exposure [13].

Ithas been suggested that outdoors
direct sunlight skin exposure of the
face, arms and hands for S—10 minutes
2 or 3 times a week combined with
vitamin D supplements is required to
ensure vitamin D sufficiency [ 16]. This
recommendation is based on stud-
ies undertaken among Caucasians in
North America and has not been rep-
licated in Arab women in spite of their
reported high prevalence of vitamin
D deficiency. Most Arab women do
not take vitamin supplements, avoid
sunlight and for cultural reasons wear
clothing that covers the whole body
except the face and hands when out-
doors [9,10,17,18]. However, many
Arab families have courtyards in their
homes [A Dawodu, unpublished
observation], which could provide
privacy for modest skin exposure to

sunlight.

The aim of this pilot study in the
United Arab Emirates (UAE) was to
investigate the effect of recommended
levels of sun exposure within the pri-
vacy of the courtyard as part of a strat-
egy to improve the vitamin D status
of Arab women of childbearing age.
In this study, the hypothesis tested
was that a regimen of 15 minutes of
exposure to sunlight of the face, arms
and hands twice per week would sig-
nificantly increase serum 25(OH)D
concentrations. If the results were posi-
tive, it would provide initial data for an
inexpensive public health measure as
part ofa strategy to improve vitamin D
status and prevent vitamin D deficiency
in Arab women.

Setting

The study was conducted in Al Ain,
UAE at the end of the hottest months,
during the period September to No-
vember 2001. The UAE is located at
latitude 24° N and has an average of 10
hours of sunshine per day, which should
favour vitamin D synthesis all the year
round [13]. During the study period,
the average sunshine per day ranged
from 11 hours during the hot months
(April to September) to 8 hours during
the cool months (October to March)
[11]. The study was approved by the
faculty of medicine and health sciences
ethics committee.

Sample

The sample was Arab women of child-
bearing age working in the Al Ain medi-
cal district, aged between 20 and 30
years, who consented to participate in
the study. Twelve healthy women with
high school or college education were
approached; 9 agreed to participate in
the study and 8 completed the study
(no specific reasons for decline were
given by the other 4). Women taking
vitamin D supplementation, living in a
home without a courtyard or who were
pregnant were excluded from the study.
Also excluded were individuals with a
history of disorders such as chronic or
severe liver disease, chronic renal dis-
ease or malabsorption, any of which are
likely to affect vitamin D status [19].

Data collection

Each participant agreed to expose her
face, entire arms and hands within her
courtyard for 15 minutes between 10.00
and 12.00 on 2 days at the weekend.
To attempt to control for changes in
vitamin D status in response to sun
exposure, participants were asked to
maintain their usual dietary habits for
the 4 weeks of the study.

Selected baseline biosocial data
were recorded using a questionnaire,
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including age, years of education, self-
reported history of amount of sun
exposure per week and usual outdoor
attire in the week prior to the study.
The percentage of entire body surface
area exposed to sunlight while outdoors
was calculated using age-related body
surface area charts adapted from Lund
and Browder [20].

Blood samples were collected from
the subjects by venepuncture during
the weekday prior to and after the sun
exposure interventions. The sera were
separated and frozen at —20 °C until the
time of estimation of the vitamin D sta-
tus. Serum 25(OH)D concentrations,
the most widely used assessment of
body vitamin D status, was measured in
each participant at baseline and after 4
weeks exposure of face, arms and hands
to sunlight for 30 minutes per week.
Serum 25(OH)D was measured by
high performance liquid chromatogra-
phy after extractions with acetonitrile
and purification with a C-18 column,
as previously described [19]. The intra-
and inter-assay coefficients of variation
were 4% and 5.3%, respectively. Serum
25(OH)D < 50 nmol/L (20 ng/mL)
was considered as vitamin D deficiency
[1]and < 25 nmol/L was considered as
moderate vitamin D deficiency [21].
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Table 1 Baseline characteristics of the women completing the study (n = 8)

Characteristic Median Range
Age (years) 24 23-28
Years of education 17 16-19
Reported usual intentional outdoor sun

exposure (min/week) 0 0-30
% body surface area usually exposed to sunlight 9 4-9
Serum 25-hydroxyvitamin D concentration

(nmol/L) 17.6 3.8-23.8

Data analysis

Comparisons were made of the changes
between subjects in the duration of sun
exposure in minutes and the percentage
of body surface area exposed to sunlight
before and during the intervention and
the pre- and post-intervention serum
25(OH)D concentrations. A non-
parametric Wilcoxon sign rank test was
used to analyse the data because of the
small sample size and lack of normal
distribution. P-values < 0.05 were con-
sidered significant.

The baseline characteristics of the 8

women who completed the study pro-
tocol are summarized in Table 1. The
median (range) minutes of sun exposure

per week was 0 minutes (0-30) pre-
intervention and 30 minutes (0—30)
during the intervention. The median
(range) body surface area exposed to
sunlight was calculated as 9% (49%-9%)
pre-intervention and 23% (17%-23%)
during the intervention.

The median serum 25(OH)D
concentration was significantly higher
post-intervention [23.0 nmol/L
(range 13.0-37.5)] compared with
baseline levels [17.6 nmol/L (range
3.8-23.8)] (P = 0.02). Thus the me-
dian serum 25(OH)D level increased
by 5.4 nmol/L, a 31% increase after
4 weeks of increased sun exposure.
Individual changes in serum 25(OH)
D concentration in the 8 women who
completed the study protocol are
shown on Figure 1.
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Figure 1 Individual changes in the 8 women'’s serum 25-hydroxyvitamin D [25(OH)D] concentrations after 4 weeks of
exposure to sunlight for 30 minutes per week (n = 8)
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Despite a signiﬁcant post-inter-
vention increase in serum 25(OH)D
concentrations, all the women still had
subclinical vitamin D deficiency [serum
25(OH)Dlevels < SO nmol/L ] because
of their very low baseline vitamin D sta-
tus. The sub-clinical vitamin D deficien-
cy was moderate [serum 25(OH)D <
25 nmol/L] in all the women at baseline
and in S women post-intervention.

Discussion

The major limitation of this pilot study
was the small size sample and the lack of

anon-intervention control group. How-
ever, the objective was to compare the
impactofincreased skinsun exposure on
serum 25(OH)D concentrationin each
participant. Our investigation confirms
the low vitamin D status among Arab
women in the study. A high prevalence
of moderate vitamin D deficiency in the
subjects enrolled in the study is similar
to findings in other studies from the
community and the region [7-9,12,17]
and suggests a need for urgent action to
prevent vitamin D deficiency in Arab
women. The study also shows that a
modest improvement in vitamin D sta-
tus as measured by serum 25(OH)D
concentrations could be achieved from
30 minutes of modest sunlight exposure
per week of the face, arms and hands
among high-risk women of childbear-
ing age in Arab communities.

There are no reported studies of
the effect of modest direct sunlight
exposure on the vitamin D status of
women of child-bearing age for com-
parison. However, the mean increase in
serum 25(OH)D concentrations of 5.4
nmol/L is similar to changes in serum
25 (OH)D concentrations after expo-
sure to sunlight reported in elderly pa-
tients in other countries [ 17,22]. Elderly
Caucasians with a mean age of 80 years
from an Auckland residential home had
amean increase of 7.0 nmol/L in serum
25(OH)D concentration after 4 weeks
of exposing their head, neck, forearms

and lower legs to sunlight for 1 S minutes
perday[22]. Compared with the results
of this study, the finding in the elderly
shows a smaller increase considering
that the body surface area exposed to
sunlight was greater and the duration
of exposure was 100 minutes per week
compared with 30 minutes per week
in this study. This may be related to the
effect of age, since the endogenous syn-
thesis of vitamin D is lower in the elderly
compared with young adults [13].
Two-thirds of the 12 women ap-
proached completed the study ac-
cording to the protocol. Therefore, the
exposure of the face, arms and hands to
sunlight within the privacy of a court-
yard seems to be acceptable to the Arab
women in this pilot study and this could
be tested in larger studies. It would have
been helpful to monitor changes in pig-
mentation before and after intervention
to assess the effect of the sun exposure.
Studies that investigated the decline of
increased serum 25(OH)D levels in
subjects exposed to modest artificial
ultraviolet (UV) radiation, found that
elevated serum 25(OH)D concentra-
tions returned to initial baseline values 8
weeks after termination of commercial
UV exposure [23]. Therefore, regular
modest skin exposure to direct sun-
light, if acceptable and sustained, could
theoretically be effective in improving
vitamin D status and reducing the
prevalence of vitamin D deficiency.
Further research is required to test such

a hypothesis.

The major factors that could have
contributed to the increase in serum
25(OH)D concentration include the
increased surface area of the skin ex-
posed and the duration of exposure to
sunlight, dietary intake of vitamin D and
season [1,13]. Although the numbers
were small, the pre-intervention sun
exposure behaviour in this study group
is similar to the findings in other larger
studies from thiscommunity [11,12,18].
In previous studies, women of child-
bearing age were reported to wear cloth-
ing that covers the whole body except

for the face and hands [18,24] and the
mean sunlight exposure per week was
only 4.9 minutes [18]. The dietary in-
take of vitamin D among the women in
this study was not assessed. However,
previous studies indicate that the daily
dietary vitamin D intake among women
in this population and other Middle
Eastern countries [9,12,17,19] is below
the recommended intake of 400 IU of
vitamin D per day. Furthermore, the
subjects studied agreed not to change
their dietary habits during the study
period and were not taking vitamin D
supplementation. Therefore, changes in
dietary vitamin D intake are unlikely to
explain the increase in serum 25(OH)
D concentrations post-intervention.

We believe that the changes in
serum 25(OH)D concentrations ob-
served are related to the higher skin
surface area exposed to sunlight and
the modest increase in the duration of
sunshine exposure during the interven-
tion. The increase in serum 25(OH)
D concentration was unlikely to have
been affected by the season of the study
as there is abundant sunshine through-
out the year in the UAE which favours
vitamin D synthesis [ 1,13]. This sugges-
tion is supported by a study from this
environment which shows a lack of sig-
nificant seasonal changes in vitamin D
levels [12]. Among those Arab women
whose lifestyle limits outdoor skin sun
exposure, maximizing the body surface
area and the time exposed to sunlight
within the privacy of a courtyard should
be explored as a method to improve
vitamin D status. This hypothesis needs
to be tested in a larger and longer study.

Although some authors have sug-
gested vitamin D supplementation as
the main strategy to improve vitamin
D status [25], others have advocated
a need to promote safe and culturally
acceptable skin sun exposure [13,15] as
part of the strategy to improve vitamin
D status. After review of the literature,
this is the first study to investigate the
impact of currently recommended
modest direct skin exposure to sunlight

T g1 G2 )l Al

573



EMH]

574

. Vol.17 No.7 .« 2011

Eastern Mediterranean Health Journal

on the vitamin D status of Arab women
with a high prevalence of vitamin D
deficiency and is of public health impor-
tance. Given the biological response of
serum 25(OH)D concentrations during

a relatively short period, extending the
sunlight exposure for more than 4 weeks
with a larger sample size should be inves-
tigated as an inexpensive measure as part
of strategies to improve the vitamin D

La Revue de Santé de la Méditerranée orientale

status in high-risk women in Arab com-
munities and reduce the risk of vitamin
D deficiency in infants. Future studies
might include a control group of women
taking oral vitamin supplements.
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