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ABSTRACT
Vitamin D deficiency is widely common among natieraf the Arabic Gulf region despite t
abundance of sunshine throughout the year. We tiga¢sd in a pilot study whether advised slin
exposure for 12 weeks could improve the vitamintddus of young adult Emirati females.
convenience sample of Emirati females (N=114) ditena federal university in Abu Dhabi we
invited to participate in the study. After assessihaé vitamin D status, a total of ten females with
hypovitaminosis were randomly selected as sunéghbsure intervention group. Participants in t
intervention group agreed to expose the face, aams hands for a total of 60 minutes per wegk
without the use of sunscreen. All sunlight exposassions were done privately and recorded i a
diary for documentation by the participant herséf.natural none-intervention control grougf
participants (N=10) who did not seek any treatmelaispite the advise was considered for
comparison. Serum concentrations of 25-hydroxymiitaD (250HD), anthropometric and lifestyl
variables related to sun exposure were all measiumedach participant at baseline and after
weeks. Results demonstrated that mean serum 25(©@bhEBentrations for the intervention gro
increased from 10.50 £ 5.37 ng/mL at baseline 18.52 + 11.67 ng/mL after 12 weeks. THe
increase was statistically significant as revealsdthe t-test t [18]= 2.61, p< 0.05 (Cohen’s d
1.23). On the other hand, the mean serum 25(OH)ixeatrations for the natural control grou
dropped slightly after 12 weeks from 10.92 +6m@@mL to 9.02 +£4.97 ng/mL. Even though there
was no statistical difference in the sun avoidaindex between the 2 groups (difference =-2.1; SE +
6.4 P=0.74), however, some extra sun exposunatessin statistically and clinically importan
differences in the vitamin D concentration betwé®n groups (P=0.01). This study showed that
sunlight exposure could be a simple but effectiag t® improve vitamin D status among female
Emiratis who minimize sun exposure to the skintdueeat and both cultural and religious reasons.
Further investigations should include a group oftmdpants with supplements and increase the
sample size.
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INTRODUCTION
Vitamin D has recently become a focus of attenfion several researchers not only because of its
importance for bone turnover and integrftput because of its association with reduced riskiresg
several chronic morbidities such as diabetes, caagcular diseases, multiple sclerosis and margstyp
of cancet”. Hypovitaminosis has become a global public hehiitden that has serious consequences
among individuals from all age groups. Inadequéite exposure to sunlight and low dietary intake of
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vitamin D have been the main factors for the vasergence of hypovitaminosis and vitamin D
deficiency?.
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Maintaining an adequate vitamin D status requiriesctl exposure of skin to sunlight but can also be
secured through the consumption of foods that dinerenaturally rich or enriched with vitamin D and
high dose vitamin D supplementation when sunligigosure is minimédl Several factors affect the
natural means of vitamin D production through sgimtliexposure depending on the amount of ultraviolet
B rays which are available. Such factors includitude, season, skin melanin content and pigmenmtati
the amount of skin exposed to sunlight and thetauraf sun exposuté®. In addition, age, obesity and
fat malabsorption conditions like celiac and Crahdisease are all associated with lowered vitamin D
status™*>.

Populations of Arabic countries like the United Blamirates (UAE) are at greater risk than others fo
developing vitamin D deficiency because of certa@sk factors including skin pigmentation, deliberat
avoidance of sunlight exposure due to heat andrhes style which covers most of the bodyhere are
relatively few studies exploring vitamin D and tealth implications within the UAE. Despite the
availability of sunshine in the UAE, vitamin D defincy is common among Arab mothers and infants
residing in the UAB® Moreover, osteoporotic Emirati women suffer fronild to severe vitamin D
deficiency. A more recent study has demonstrated the highafEece of vitamin D deficiency among
young adult Emiratisand adult UAE residents who work indoors due &rtiun avoidance behavits

It has been suggested that outdoors direct suntkjnt exposure of the face, arms and hands for 5-10
minutes 2 or 3 times a week combined with vitamirsipplements is required to ensure vitamin D
sufficiency*’. This recommendation had been based on studietuctu among Caucasians in North
America and Europe but had not been replicatedrabAvomen despite the reported high prevalence of
vitamin D deficiency. This preliminary study aimatl exploring the potential use of increased suhligh
exposure as a strategy to improve vitamin D statobgng young adult Emirati females.

METHODS
Study Design and Setting
The study was designed as a randomized contraiddf 12 weeks duration to investigate the effica
of increased sunlight exposure as an interventmmn hfypovitaminosis among young adult Emirati
females. It was conducted between January and MAtR in Abu Dhabi (the capital city of the UAE)
which is located at latitude 24° N, longitude &F % and has an average of 8-10 hours of sunskine p
day during the study period months. Data and bleatiples were collected at baseline and 12 weeks
after intervention. The study was approved by #mearch ethics committee at Zayed University and
written informed consent was obtained from partiaig who were eligible and willing to be enrolled i
the study.
Participants
A convenience sample of Emirati females attendirfgderal university in Abu Dhabi were recruited
voluntarily to participate in the study by invitati through electronic campus announcement. For the
purpose of the study, a website entitled Sunshirabid was developed as a prescreening tool tosasses
vitamin D status in the context of sunlight expasby using the sun avoidance inventory (SAl) which
assigns a score for attitude and behavior towandfight exposure'®**? Participants with high SAI
scores were deemed eligible to enroll in the shebause they were avoiding sunlight exposure thg.mo
All those who were taking vitamin D supplementatamrwho suffered from disorders such as chronic or
severe liver disease, renal disease or malabsornpioe excluded the study.
Randomization and Intervention
The study was conducted over two phases. In thegdhrase of the study, a total of 114 respondeats w
tested for vitamin D levels and informed of theiodd test results in writing after three days. Theye
all urged to further discuss results with a spéamal physician. They were also provided with thiaitied
cutoff limits which define vitamin D sufficiencynsufficiency and deficiency. For the second phdse o
the study, a list of eligible participants who warviling to continue in the study was later genedat
Eligibility entailed a low vitamin D level with sem 25 (OH)D less than 25 nmol/L and high SAI with a
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score of 45 and above. A total of ten females vikem randomly selected and assigned to sunlight
intervention group.
Fatme Al Anoulti et al Int. J. Pure App. BiosBi(1): 64-70 (2015) ISSN: 2320051
Participants in the intervention group (N= 10) agi¢o expose the face, arms and hands for 30 msinute
between 10.00 a.m. and 2.00 p.m. for 2 days im#ek without the use of sunscreen and had to &eep
diary as a record of sunlight exposure for therergtudy period. All sunlight exposure sessionsewer
done privately either within each participant’s kewourtyard or clubs specialized for women in otde
consider religious and cultural norms. Moreover, assess adherence to advised sun exposure,
participants in this group were met weekly and rivieaved about their attitudes towards sunlight
exposure with regards to their self reported infation in their diaries. To limit changes in vitanin
status due to diet, all participants were asketdotain their usual dietary habits for the entifeweeks
of the study. The rationale behind selecting osly $ubjects for intervention was based on thetfeatt
the study was pilot and follow up/interview sessianith the participants to ensure compliance could
reasonably accommodate ten individuals.
All other participants were provided with brochaigbout vitamin D deficiency and how to treat ey
were also alerted to the serious consequencestamivi D deficiency and urged to seek medical
attention. However, most of them did not seek nadittention nor attempt to boost their vitamin D
levels as per recommendations via sunlight exposugplements or specialized diet. This somehow
created a natural none-intervention control grofiparticipants who did not seek any treatment idesp
the advise. From these participants, ten were rahdeelected after 12 weeks to match as contrals fo
the individuals in the intervention group. This blea us to avoid any ethical issues associated avith
placebo-control group.
Outcome measurements and data collection
Serum 25(0OH)D concentrations, the most widely uasdessment of body vitamin D status, was
measured in each participant at baseline and 1Rsaadfter intervention. Serum 25(OH)D was measured
by Diasorin (LIAISON) and high performance liquithromatography (HPLC) according to previous
methods. The intra-assay coefficient of variatiasw% and the inter-assay coefficient of variatias
5.8% °. The reference range for vitamin D was adopteghf@rant et al. (2010); Sabetta et al. (2010) and
included deficiency, insufficiency, and sufficien@ggl0, 10.4 to 30, and >30 ng/ml), respectitély
Potential confounders like body mass index (BMine of sunshine exposure and duration were all
recorded. Height was measured in centimeters (csijgua SECA stadiometer with the participant
standing in an upright position without shoes. Beghight was measured to the nearest 0.2 kilograms
(kg) using a digital scale without heavy clothipdy mass index (BMI) was calculated as weight in
kilograms divided by the height in meters squarkll Bias categorized into three groups: underweight
(BMI<20 kg/m2), normal weight (20 kg/miBMI<25 kg/m2), and overweight (BMR5 kg/m2).
Information on sunlight exposure was based onrsgifrt. To estimate the daily sunlight exposure, th
respondents were asked to indicate time of daynaindtes spent outdoors. Sun exposure was evaluated
by using SAI, which is a questionnaire designeddsess attitude towards sun avoid&Hcé “and the
recorded minutes of sunlight exposure per week. $A¢ uses a five point Likert scale to record
participant’s responses, from strongly agree, tongfly disagree, graded 0 to 4 depending on the ite
direction. A high overall score on the SAIl (49 aatubve) indicates that the individual minimizes sun
exposure, while a low score reveals that the iddial maximizes exposure to Sttf.
Data analysis
All statistical analyses were conducted by usingSRersion 21.0 (Chicago, IL). Means and standard
deviations were used to describe vitamin D stalime p values were calculated by using SPSS for
categorical variables and linear regression for tinaous variables. Differences in 25(OH)D
concentrations and other measures were analyzédLaitene’s test. Comparisons of serum 25(OH)D
concentrations were performed by using the Stutesst and p values less than 0.05 were considered
be statistically significant.

RESULTS
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The mean age of participants in the first phasthefstudy was 20.83 + 3.98 with no differencesde a
between the intervention (21.00 + 1.32) and corgrolp (21.00 + 1.06).
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A total of 60 participants out of 114 in the figgtase had serum 25(OH)D less than 20 nmol/L. Thble
shows the baseline characteristics of participant®rding to several outcomes and reflects thenabse
of differences between the two groups in termsgef, 8MI, SAl and 25(OH)D prior to intervention.
Participants in both groups were vitamin D defiti@nd had high SAl scores at baseline.

Adherence to increased sunlight exposure was dénéiigh as evidenced by the recorded sunlight
diaries and weekly interviews. Considering highexdhce as reporting more than 60 % of the total 720
exposure minutes during the 12 week period, 8 dthe 10 subjects showed high adherence. The other
two reported an average exposure of around 40 %.

Mean serum 25(OH) D concentrations for the intetieengroup increased from 10.50 + 5.37 ng/mL at
baseline to 19.52 + 11.67 ng/mL after 12 week® iflcrease was statistically significant as resedly
the t-test t[18]= 2.61, p< 0.05 (Cohen’s d= 1.2@n the other hand, the mean serum 25(OH)D
concentrations for the natural control group drapglkightly after 12 weeks from 10.92 + 6.23 ng/toL
9.02 £ 4.97 ng/mL. Figure 1 shows the distributadrserum 25 (OH) D levels for participants in both
groups at baseline and after 12 weeks.

Mean SAIl scores for participants in both groupseasimilarly high at baseline (50.00 + 7.20 and BQ:7
7.33 for the intervention and control group, resipety). After 12 weeks, the scores were lowered to
46.60 + 9.64 for the intervention group but gotrevegher for the natural control group with a mean
value of 54.40 + 17.79. Differences in SAIl scorebaseline and 12 weeks were statistically sigaific
for both the intervention and control groups. Feg@rshows the distribution of SAI scores for pgraats

in both groups at baseline and after 12 weeks.

Table 1. Baseline characteristics of Participantéccording to Outcome Measurements

Variables Sunlight interventiom=10) Natural Control (n=10)
Age (years) 21.00+1.32 21.00 +1.06
BMI(kg/m2) 8216.2 28.546.0
SAl score 50.00+ 7.20 46.60 + 9.64
25 (OH)D (ng/mL) 10.56.37 10.92+6.23 @B0

* Significant; p < 0.05. All values are shown asan + SD
BMI: body mass index; SAI: sun avoidance inventory

Fig.1: Distribution of Serum 25 (OH)D Levels for Participants at Baseline and After 12 Weeks
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DISCUSSION
The objective of this study was to compare the ichp&increased skin sun exposure on vitamin Dus
among young Emirati females with hypovitaminosibeTindings revealed that a modest but signifi
improvement in vitamin D status as measured Irum 25(OH)D concentrations could be achieved f
60 minutes of direct sunlight exposure per weethefface, forearms and hands. The fact that twbe
ten participants from the sunlight intervention sdecame vitamin D sufficient and five transned
from being deficient to insufficient after 12 weelile all participants in the natural control gpc
remained vitamin D deficient is promising and regsimore investigation. The significant differen
among participants in both groups in termserum 25(OH)D and SAI scores only post interventiftar
the end of 12 weeks highly suggests that the isedkaluration of sunlight exposure and change
behavior towards favoring sunlight exposure by ipigdnts in the sunlight intervention group
compared to those in the natural r-intervention group have triggered an elevationdrusn 25(OH)C
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levels. Other factors which could contribute tors in vitamin D status include BMI, age, dietary
intake and season. Such variables did not havffext & our study because of the absence of diffees
among participants in both groups in terms of agkeBMI. Although the dietary intake of vitamin D sva
not assessed, it is unlikely to explain the inceemsserum 25(OH)D concentrations post-intervention
among the participants in the sunlight interventigoup. Previous research indicated that the dietar
vitamin D intake among this subpopulation was ifisight®®. Our previous findings revealed that diet
however did not affect vitamin D status signifidgnamong this subpopulatidnFurthermore, the
participants in this study agreed not to changé tlietary habits during the study period and weoe
taking vitamin D supplementation. The increasedarus 25(OH)D concentration was unlikely to have
been affected by the season of the study as the h&Ea sunny weather almost all year and average
temperatures from January till March are compar@bleour knowledge, this is the first randomized
controlled trial to assess the effect of extendedight exposure on vitamin D status specificaliyaag
young adult female Emiratis. Our results were inaoydance with reported findings of another pilot
study previously conducted on Arab women residingtiie UAE *°. Despite the low number of
participants (N=8) and the short duration of foureks for the study, valuable implications about the
efficacy of sun exposure in treating hypovitamisasere concluded. A major difference from our study
was the absence of a control group and the shtimer of sunlight exposure (30 minutes per week).
Another analogous study by Reid et al., investigidie efficacy of sunlight exposure among 15 elderl
subjects in Auckland for 4 weeks after a daily esgre of either 15 or 30 minutes. The research
demonstrated a corresponding rise in 25(OH)D &\ 7 and 18.5 nmofif.
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Some researchers have suggested vitamin D supfitioento improve vitamin D stattis while others
have tried to promote for safe skin sun exposasea natural alternative. A randomized clinical tr
among nonwestern adult immigrants (N=232) residimghe Netherlands investigated the impact of
increased sunlight exposure versus vitamin D supghtation. Participants were similar to the ones in
our study in the sense that they all had hypovitasis and practiced similar sun exposure behavior
because they wore clothing that covered the wholdylkexcept for the face and hands. The study
demonstrated that daily 800 IU or 100,000 1U/3 rhentvere more effective than advised sunlight
exposure for treating vitamin D deficiency amonig ttommunity®. The low adherence to the sunlight
sessions as compared to the high adherence intody makes it difficult however to compare results.
Another study on 602 elderly participants from aldre facilities within Sydney demonstrated that
sunlight exposure was not effective as comparedtamin D supplementation due to poor adherence to
the advised interventioh On the other hand, a study by Chel and colleabadsshown that ultraviolet
irradiation is as effective as vitamin D supplenagion in geriatric patient$

In conclusion our study demonstrated that it cdutdfeasible to improve vitamin D status with an
apparently simple and widely applicable public Heaheasure, namely increased sun exposure. The
study findings highlight that increasing sunligkpesure could be utilized to maintain healthy viitam
status for individuals in a country like the UAHrfaus for its sunny weather throughout the yearabeit
highly at risk of developing .

In conclusion our study demonstrated that it cdutdfeasible to improve vitamin D status with an
apparently simple and widely applicable public Heaheasure, namely increased sun exposure. The
study findings highlight that increasing sunligkpesure could be utilized to maintain healthy viitam
status for individuals in a country like the UAHrfaus for its sunny weather throughout the yearabeit
highly at risk of developing . This study has a bemof strengths and weaknesses. Methodological
restrictions included the absence of a placeborobgtoup and supplementation group. In addititwe, t
sample size was small and hence more researchdshewonducted before solid conclusions ought to be
made. Extending the sunlight exposure with a lasgenple size should be investigated as an inexgensi
measure as part of strategies to improve the vitddnstatus among high-risk adult females in the UAE
Future studies should include a group of partidip#eking oral vitamin supplements.
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