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Introduction

=Micronutrient deficiencies are common world-wide and

adverselyaffect growth, health,behaviouraland cognitive

developmentin childrenandadolescents(Khor etal., 2011).

=Adolescence is the most critical period in skeletal

development,

ïRapidgrowthŸincreasein bonemass

Åŷneedfor calcium and vitamin D (Guillemant et al.,

1999, 2001; Fareset al., 2003).
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Introductionécontôd

=Roleof vitaminD in humanbody;

ücalciumandphosphateabsorptionandhomeostasis

×bonehealth,

ünon-calcemicfunctions;

ïimmunefunction,cellulardifferentiation,and

ïpreventing cancer, multiple sclerosis, DM, and

CVD (Garanty-Bogackaet al., 2011; Grant,2006;

Neyestanietal., 2011).

=Two different forms: vitamin D2 & vitamin D3 .
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Introductionécontôd

=Hands,faceandarmsïsufficientvitaminD3

ïduration of exposure,time of day, season,latitude, skin

pigmentation,solarelevationangleaswell asthesurfaceand

atmosphericconditions.

=Recommendedexposuretimesmustaccountfor skin typeand

changesin theradiativeregime.

=Skin type I, II, III, IV, V, andVIŸ16, 20, 25, 37, 49, and83

minutes,

ïfor adequatevitamin D3 synthesisin their skin (Arabi,

2010; WebbandEngelsen, 2006).
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Introductionécontôd

=Vitamin D deficiencyis apublichealthproblemworldwide,

ïevenin countrieswith enoughsunshineyearroundto promote

adequateskin synthesis(Andēranet al., 2011; Whiting &

Calvo,2011).

=Therearefew studiesthat look at vitamin D statusin children

living in sunnyclimates

ïasit is assumedthat theyreceiveadequatevitamin D from sun

exposure.

=But, no study has been done on vitamin D status among

childrenliving in Ethiopia.
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Research Objective

General objective

=To determine vitamin D status and its predictors among

schoolchildren in AdamaTown andrural kebelesof Adama

Woredaaged11-18years.

Specific Objectives 

=To determinevitamin D statusamongschoolchildrenin urban

of AdamaTownandsurroundingrural kebeles.

=To evaluatethedifferenceof vitamin D statusbetweenschool

childrenin urbanof AdamaTown andrural kebeles.

=To identify predictors of vitamin D status among study

subjects.
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Research Hypothesis

=There is significant proportionaldifferenceof vitamin D

statusbetweenurbanand rural schoolchildren in Adama

Town and rural kebelesof Adama Woreda aged 11-18

years.
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Methods and Materials

Study Area

Characteristics Adama Town Adama Woreda

Altitude 1,785m(1600m-1970m) 1,852m (1400-2304m)  

Latitude 8ę33ô to 8ę36ôN 8ę30ô to 8ę45ôN 

Dry season October to February October to February

Rainy season June to September June to September

AverageRF 869.3mm 867mm

AverageTÁ 21.3ęC(7.6ęC to 34.5ęC) 22.5ęC (12ęC to 33ęC )

Average daily 

sunshine duration 

8.4hrs/day 8.2hrs/day

Total population 220,212 (2007 Census) 155,321 (2007 Census)

Edu. coverage 97% >80%

Health Coverage 100% 100%

Main crops maize, teff, sorghum, wheat, barley, peas, bean and 

various types of oil seeds
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Methodsé.contôd

Study period

=May ïJune , 2013. 

Study design

=Institution based cross-sectional study

Population

ǅSource population

ƄAll school children in primary and secondaryschoolsin

both AdamaTown and rural kebelesof AdamaWoreda

aged11-18year.

ǅStudy population 

ƄSelectedschoolchildrenin selectedprimaryandsecondary

schoolsin bothAdamaTown andrural kebelesof Adama

Woredaaged11-18year.
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Methodsé.contôd

Sample size determination

=Two populationproportions(P1-P2);

Where; 

=P1 (rural school children) = 58% as reportedby Sahuet al.

(2009) amongrural schoolchildrenin India.

=P2 (urbanschoolchildren)= 78% (assumedin advanceto be

greaterthanthatof rural schoolchildrenat leastby 20% ).
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Methodsé.contôd

=Ŭ = 5%

=1- ɓ (power)=80%

n=

Adding10% nonresponserate, 89subjectsfrom eachsetting.

Thus, a total of 178 subjectswere requiredfor achievingan

80% power.
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Methodsé.contôd

Exclusion criteria

=History of chronic or recent (previous two weeks) illness;

Ƅknowndiagnosesof liver, or kidneydiseases

=History of taking medications like; 

Ƅanticonvulsants and steroids

=Age less than 11 year or greater than 18 year

=Skin hypopigmentation due to major burn or other 

dermatological problems

=Unwilling to give assent themselves or  informed written 

consent by their parents/guardians
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Methodsé.contôd

Sampling technique

=Multi -stage stratified sampling procedure that involved two-

stages of sampling was used.

ïSchools were selected randomly and sample sizes (n=89 each) 

were distributed to each school using proportional to size 

allocation formula.

ïChildren in each selected school were stratified (sex and age) 

and proportional to size allocation formula was used once 

again to distribute allocated samples to each stratum.

=Finally, children from each stratum were selected using SRS.
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Methodsé.contôd

Data collection 

ǅData collection methods 

*Anthropometric Measurements 

=Anthropometric data: TANITA electronic scale, portable

stadiometerandHoltainskincaliper.

=All height,weight and skin folds were measured3 times as

per WHO standardizedprocedureand the meanswere used

for analysis.
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Methodsé.contôd

*SE, BSA and skin color assessment

=TheSEstatusandBSA: pretestedstructuredquestionnaire.

=Skin colorsof thesubjectswereclassifiedinto threegroupsas

Ålight brown

Ådarkbrown objectivelyby PI.

Åverydark
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Methodsé.contôd

*Collection of dried blood spots 

=Invitationof parents/guardiansof theselectedchildren.

=Objectivesof thestudywerefully explainedin opensession.

ïinformed written consent Ƅparents/guardians

ïverbal assent Ƅchildren

Áblood drops (at least two) taken from finger prick.

Áair dried for at least 30 minutes.
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Methodsé.contôd

=Once dried, 

ïflaps were closed and stored in a sealed Ziploc bag with

Ådesiccants and moisture indicators.

=Oromia Public Health Research,Capacity Building and

QualityAssuranceLaboratory, on regularbases.

=Stored at ╖ 80ęCŸZRT laboratory, Oregon, USA.

=The maximum duration -2 months.
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Methodsé.contôd

*Biochemical Analysis

=Circulating25(OH)D wasanalyzedfrom DBS in the present

study.

=in agreementwith determining it from serum and whole

bloodsamples(Hassanetal., 2013, www.zrtlab.com).
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Methodsé.contôd

=Study setting

=Age of a child

=Sex of a child

=Religion of a child

=BMI of a child

=TSF of a child

=Skin pigmentation of a child

=Duration of SE of a child

=BSA exposed to the sunlight

=Parental demographic chics

=Parental SES

=Having TV/computer in the home

Study Variables 

Dependent variable 

×Vitamin D status 

Independent variables
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Methodsé.contôd

Statistical analysis 

=Enteredin double,checkedfor missing valuesand outliers,

andanalyzedusingSPSSfor window version16.

=First,bivariateanalysesïcandidatevariables.

=Second,multivariableanalysesïpredictors.

=two-sided and p <0.05 was considered significant.

=Odds Ratio and 95% CI. 
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Methodsé.contôd

Ethical Clearance

ïHawassa University IRB

ïUniversity of Saskatchewan Ethics Review Board

ïNRERC of the Ethiopian Ministry Science and Technology

Quality Control Measures  

ïwell designed study design 

ïcalibrated data collection instruments

ïcompleteness and consistency of data checked.

ï5 days training was given for data collectors

ïDBS samples safety assured 
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Results 

=174 students from both study settings,

Vurban 89(51.1%) and rural 85(48.9%) ïresponse rate 98%.

Table 1:Socioeconomic and demographic characteristics of the 

study subjects in Adama Town and Adama Woreda, Ethiopia, 

May, 2013.
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Characteristics

(n=174)

N (%)

Urban (n=89)             Rural (n=85)

Gender Male 35 (39.3) 40 (47.1)

Female 54 (60.7) 45 (52.9)

Agegroups 11-14 26 (29.2) 51 (60)

15-18 63 (70.8) 34 (40)

Religion Christians 55 (61.8) 84 (98.8)

Muslims 34 (38.2) 1 (1.2)

Educational status (father) No formal education 7 (7.9) 47 (55.3)

Formaleducation 82 (92.1) 38 (44.7)

Educational status (mother) No formal education 17 (19.1) 60 (70.6)

Formaleducation 72 (80.9) 25 (29.4)

Occupation(Father) Farmer 11 (12.4) 72 (84.7)

Merchant 24 (27) 4 (4.7)

Employed 54 (60.7) 9 (10.6)

Occupation(Mother) House wife 52 (58.4) 78 (91.8)

Merchant 17 (19.1) 1 (1.2)

Employed 20 (22.5) 6 (7.1)

Socioeconomicindex Low 20(22.5) 22 (34.1)

Medium 14(15.7) 38 (44.7)

High 55 (61.8) 18 (21.2)
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Results écontôd

=Overall prevalence of deficiency (serum 25(OH)D <50 

nmol/L) in the entire group was 42%. 

=The proportion of deficiency being significantly higher;

ï61.8% in urban setting

ï21.2% in rural setting

ÅZc=5.6; p <0.001.
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Results écontôd

Vitamin D  status

Variables

(n=174)

Deficient Normal COR (95%CI) AOR (95%CI)

Number (%) Number (%)

Setting

Urban 55 (61.8%) 34 (38.2%) 6.02 (3.07, 11.81)10.53 (3.94, 28.17)

Rural 18 (21.2%) 67 (78.8%) Reference Reference

Sex

Male 22 (29.3%) 53 (70.7%) Reference Reference

Female51 (51.5%) 48(48.5%) 2.56(1.34, 4.83) 1.76 (0.81, 3.83)

Table 2: Odds ratios of vitamin D statusfor demographic,socioeconomic,

study setting,BMI, TSF, sun exposure,body surfaceareaexposed(logistic

regressionanalysis)for schoolchildrenin AdamaTown andAdamaWoreda,

Ethiopia,May, 2013.


