Tolassa Wakayo (BSc, MSc)
Tefera Belachew (Professér)

Federal Demo

Vitamin D Deficiency and Its Predictors in a
Country with Thirteen Months of Sunshine:
the Case of School Children in Central
Ethiopia
NNP related research finding dissemination workshoy
Oct. 2325, 2014

-T%A{@- Adama, Ethiopia

Susan J Whiting (Professér)
Jimma University 4, University of Saskatchewan

cratic Republic of Ethiopia



Presentation outline

Introduction
Objective
Hypothesis
Methods

Results
Conclusion
Recommendation

Implication



Introduction

= Micronutrient deficiencies are common world-wide and
adverselyaffect growth, health, behaviouraland cognitive
developmenin childrenandadolescentéhor etal., 2011).

= Adolescence is the most critical period Iin skeletal
development,

i Rapidg r o wt h Y iinnboneneasss e

Ay needfor calcium and vitamin D (Guillemantet al.,
1999 2001, Faresetal., 2003.
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= Roleof vitamin D in humanbody;
U calciumandphosphate@bsorptiomrandhomeostasis

x ponehealth,
U non-calcemicfunctions
I immunefunction,cellulardifferentiation,and

I preventing cancer, multiple sclerosis, DM, and
CVD (GarantyBogackaet al., 2011, Grant, 2006
Neyestanetal., 2011J).

= Two different formsyvitamin D, & vitamin D;.
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Hands faceandarmsi sufficientvitamin Dy

I duration of exposure,time of day, season,latitude, skin
pigmentationsolarelevationangleaswell asthe surfaceand
atmosphericonditions

Recommendedxposurdimes mustaccountfor skin type and
changesn theradiativeregime

Skin typel, II, 1ll, IV, V, andV | Y6, 20, 25, 37, 49, and83
minutes,

I for adequatesitamin D5 synthesian their skin (Arabi,
2010 WebbandEngelsen20086.
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= Vitamin D deficiencyis a public healthproblemworldwide,

I evenin countrieswith enoughsunshingyearroundto promote
adequateskin synthesis( A n d @trah, 2011, Whiting &
Calvo,201)).

= Therearefew studiesthatlook at vitamin D statusin children
living in sunnyclimates

I asit Is assumedhattheyreceiveadequateritamin D from sun
exposure

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



Research Objective
General objective

= To determinevitamin D status and its predictors among
schoolchildrenin AdamaTown and rural kebelesof Adama
Woredaagedl1-18 years

Specific Objectives

= To determinevitamin D statusamongschoolchildrenin urban
of AdamaTown andsurroundingural kebeles

= To evaluatehe differenceof vitamin D statushetweenschool
childrenin urbanof AdamaTown andrural kebeles

= To identify predictors of vitamin D status among study
subjects



Research Hypothesis

= Thereis significant proportional difference of vitamin D
statusbetweenurbanand rural schoolchildrenin Adama
Town and rural kebelesof Adama Woredaaged 11-18
years



Methods and Materials

Study Area

Characteristics Adama Town Adama Woreda

Altitude 1,785m(1600r1970m)  1,852m (1402304 m)
Latitude 8e3306 to 8ei8e300 to 8e
Dry season October to February October to February
Rainy season June to September June to September
AverageRF 869.3mm 867/mm

AverageTA 21.3eC(7.6e(22.5eC (12e

Average daily 8.4hrs/day 8.2hrs/day
sunshine duration

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 an

various types of oil seeds
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Study period

= May 1 June , 2013.
Study design
= Institution based crossectional study

Population
C&ource population

bAll schoolchildrenin primary and secondaryschoolsin
both AdamaTown and rural kebelesof AdamaWoreda
agedll-18year

C&tudy population

bSelectedschoolchildrenin selectedorimary andsecondary
schoolsin both AdamaTown andrural kebelesof Adama
Woredaagedl1-18 year.
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Sample size determination
= Two populationproportiongP;-P,);

-

(31—§ El—.ﬁ') [:1':'-"1"-?1 P2 "-?::]

(21 — p2)"

Where;

= P, (rural school children = 58% as reportedby Sahuet al.
(2009 amongrural schoolchildrenin India.

= P, (urbanschoolchildren)= 78% (assumedn advanceto be
greaterthanthatof rural schoolchildrenatleastby 20% ).
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2 W RO T
=1-b (power ) =80%

(196 +0.82)° (058 x 042 +0.78 X 0.22)
n= ~ 81
(0.58 — 0.78)2

Adding 10% nonresponseate, 89 subjectdrom eachsetting

Thus, a total of 178 subjectswere requiredfor achievingan
80% power.
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Exclusion criteria

= History of chronic or recent (previous two weeks) illness;
b knowndiagnose®f liver, or kidneydiseases
= History of taking medications like;
s M 1 O A Y S Al b P i 2 L 1ol 5 ™ P 0 P 0 o e
= 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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Sampling technique

= Multi-stage stratified sampling procedure that involved twc
stages of sampling was used.

I Schools were selected randomly and sample sizes (n=89 «
were distributed to each school using proportional to size
allocation formula.

I Children in each selected school were stratified (sex and &
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 SF
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Data collection

[2ata collection methods
*Anthropometric Measurements

= Anthropometric data TANITA electronic scale, portable
stadiometeandHoltain skin caliper.

= All height, weight and skin folds were measured times as
per WHO standardizegrocedureand the meanswere used
for analysis
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*SE, BSA and skin color assessment

= The SEstatusandBSA: pretestedtructuredquestionnaire

= Skin colorsof the subjectavereclassifiedinto threegroupsas
A light brown 7
Adarkbrown | objectivelyby PI.

Avery dark

—
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*Collection of dried blood spots

Invitation of parents/guardians the selectecthildren
Objectivesof the studywerefully explainedn opensession
D K L ) = M R YL £ T = e (= [ Xl XXX« X
iver.b.al %65, * S S LN A 3% 8| 2% 2,2 )

A blood drops (at least two) taken from finger prick.

A air dried for at least 30 minutes.
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= Once dried,
I flaps were closed and stored in a sealed Ziploc bag with

Adesiccants and moisture indicators.

= Oromia Public Health Research,Capacity Building and
Quality Assurancd.aboratory, on regularbases

= StoredatBOe CYZRT | aboratory, Or

= The maximum duratior2 months.
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*Biochemical Analysis

= Circulating25(OH)D wasanalyzedirom DBS in the present
study.

= In agreementwith determiningit from serum and whole
bloodsamplegHassaretal., 2013 www.zrtlab.com).
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Study Variables

Dependent variable
x Vitamin D status

Independent variables

= Study setting = Skin pigmentation of a child

= Age of a child = Duration of SE of a child

= Sex of a child = BSA exposed to the sunlight
= Religion of a child - parental demographic chics

= BMI of a child = Parental SES

= TSF of a child = Having TV/computer in the home
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Statistical analysis

= Enteredin double, checkedfor missingvaluesand outliers,
andanalyzedusingSPSSor window version16.

= First, bivariateanalysed candidatesariables

Secondmultivariableanalyses predictors

= two-sided an@ <0.05 was considered significant.

= Odds Ratio and 95% CI.
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Ethical Clearance
I Hawassa University IRB
I University of Saskatchewan Ethics Review Board

I NRERC of the Ethiopian Ministry Science and Technology

Quality Control Measures
I well designed study design
I calibrated data collection instruments
I completeness and consistency of data checked.
I 5 days training was given for data collectors

i DBS samples safety assured



Results

= 174 students from both study settings,
V urban 89(51.1%) and rural 85(48.9¥%6¢sponse rate 98%

Table 1:Socioeconomic and demographic characteristics of t

study subjects in Adama Town and Adama Woreda, Ethiopia
May, 2013.



Characteristics

N (%)

(n+174) 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)
1518 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(921) 38(44.7)
Educational status (mother) No formal education 17(19.1) 60 (70.6)
Formaleducation 72(80.9) 25 (29.4)
OccupationFather) Farmer 11(124) 72 (84.7)
Merchant 24 (27) 4 (4.7)
Employed 54 (60.7) 9 (10.6)
OccupationMother) House wife 52(58.4) 78 (91.8)
Merchant 17(19.1) 1(1.2)
Employed 20(225) 6 (7.1)
Socjoeconomimdex Low 20(22.5) 22 (34.1)
Medium 14 (15.7) 38 (44.7)
Hiah 55(61.8) 18(21.2)



Results écontod

= Overall prevalence of deficiency (serum 25(0OH)D <50
nmol/L) in the entire group was 42%.

= The proportion of deficiency being significantly higher;
I 61.8% in urban setting
I 21.2% in rural setting
AZc=5.6;p <0.001.
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Table 2: Oddsratios of vitamin D statusfor demographicsocioeconomic
study setting, BMI, TSF, sun exposure body surfaceareaexposed(logistic

regressioranalysis)for schoolchildrenin AdamaTown and AdamaWoreda,
Ethiopia,May, 2013
Vitamin D status

Variables Deficient Normal COR ©5%CI) AOR (95%Cil)
(N=174  ‘Number (%) Number (%)

Setting
Urban 55 (61.8%) 34 (38.2%) 6.02 (3.07, 11.8
Rural 18 (21.2%) 67 (78.8%) Reference Reference

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

Female 51 (51.5%) 48(48.5%) 2.56(1.34,4.83) 1.76(0.81, 3.83)




