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Original Research Article

PREVALENCE OF ANAEMIA AMONG CHILDREN ATTENDING PAEDIATRICS
DEPARTMENT OF UDUTH, SOKOTO, NORTH-WESTERN NIGERIA

ABSTRACT [pp1)

Introduction: |Anaemia is defined by the &td Health/Organizatiofrez) as Hb <12g/dl in adult
non-pregnant femase Hb < 11g/dl in pregnant females, Hb <13g/dl iulaagnen, Hb <12g/dl
and Hb <11g/dl in male & female children respediivehe aetiological factors of anaemia
include; iron deficiency, other micronutrient deficieesy, excessive blood loss, inheritance
disorders of haemoglobin, malaria and other pacasifections, HIV-infection and drug
treatment-related complicatiortseatThis study was designed to investigate the precalemnd
types of anaemia among the children attentlireg®aediatrics Department of Usmanu Danfodiyo
University Teaching Hospital (UDUTHEokoto North Western Nigeria.

Method: Four hundred childremetween the ages (aiged—olnewbortrppzu to -15 years were
recruited for this study. Haematological parametested include red cell indices, white cell
total and differential, platelet countsnd morphologies were studied w&l\/lmythidm[ppﬂ 5-
part auteanalyzer and manual techniques. Malaria testingdea® using Parasite-F strip and
manual thin film stained with giemsa stain. Otherestigations includ® serum iron, ferritin,
transferrin, TIBC and HElectrophoresis usingn alkaline pPH of 8.4

Result: Out of the four hundred children tested, 139 (34).8/ere anaemjaevealingwhile 261
65:2%)were-homnaemic—Fheresultsrevealfide aetiologicaltypes of anaemia among the
childrer;; iron deficiency 62(44.6%), sickle cell 43(31.0%)ormocytic normochromic
19(13.7%), anaemia of chronic diseases 10(7.1%(], raegaloblastionMacrocytic 5(3.6%)
based-on-aetiological-classiicatiand threavhilemamorphologic classificatiog (i.e. reluded;
nNormocytic anaemia 48(34.5%Wacrocytic aneamia 18(13.00), andmMicrocytic anaemia
73(52.5%).

Conclusion: This cross-sectional non- mterventlmtudy found approximately one- th|rd of a
child cohort ery & 6

Hosprtatéokoto—NortMLestem—Mgeﬁan a north Western querlaThls flndlnqs Ieads to the

potential Fhere—is—need—for—the for targetedprovision of iron and other micro nutrient
supplementation faanaemichildren-partictlarhy-those-with-anaemiain-the-area.

Key Words: AnaemiaPrevalence, children, Paediatrics Departme@JFH; Sokotae




35

36
37
38
39
40
41
42
43

44
45
46
47
48
49

50
51

52
53
54
55
56
57
58
59
60
61

62
63

INTRODUCTION

Anaemia is a global public health probleaffecting more than 56 million people, with two-

thirds of them being from developing countpiesees]. It is associated with a decrease in the

haemoglobin concentration with a consequent deer@athe haematocrit (PCV) level. Anaemia
is defined by thaVorld Health Organization (WHOMHO ashHaemoglobin (Hb) <12gidiees)
in adult non-pregnant female, Hb < 11g/dl in pregnf@males, Hb <13g/dl in adult men, Hb
<12g/dl in male children, Hb <11g/dl in female dnén and Hb < 13g/dl in newborh\[p[rﬂa]].

The aetiological factors of anaemia are multi-faeloand include iron deficiency, other

micronutrient deficieniesy, excessive blood loss, inheritance of the dis@rddérhaemoglobin

synthesis, malaria and other parasitic infection®.,( hookworm and schistosomiasis
infestations), HIV-infection, and drug treatment-related complications [3]. Agitime numerous

factors: both nutritional and non-nutritional that contri&al to the onset of anaemia, iron
deficiency and malaria plaiae most critical rolesn-mpertantrol¢4].

Anaemia is acommon clinical problem encountered among the ufides in everyday

paediatri¢ practiger1o;.

Anaemia is typically diagnosed on a complete blgodnt. Apart from reporting the number
of red blood cells and the haemoglobin level, thim@atic counters also measure the size of the
red blood cells by flow cytometry, which is an inm@amt tool in distinguishing between the
causes of anaemia. Examination of a stained blowhsusing a microscope can also be helpful,
and it is sometimes a necessity in regions of tleldvwhere automated analysis is less
accessible. In  modern coulter counters, four parameters (RBC unto Hb
concentration, PCVand RDW) are measured, allowing others (MCV, MGid MICHGprp11)) to be
calculated, and compared to values adjusted folaagegender. Other diagnosis required for proper
differential diagnosis of anaemia include; malariasting, haemoglobinopathies (using

electrophoresis at alkaline pH), serum transfesgmum iron and total iron binding capacity [5].

Anaemia is a common blood disorder in children amgoses an economic burden on the

parents/careqgivers and the country as a whole. if\ajof anaemic children (76.2%) are under
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the age of 5 years, the most frequently affectediga@® years (23.8%) with a male to female ratio

was 1:2 [fkr12)]. Severe| anaenfiais), which is a life threatening condition, is a conmmo

occurrence in pediatic emergency units in most itmspin developing countriedn various

African settings, about 12 to 29% of hospitalizédldren have severe anaemia with hospital

case fatality rate ranging between 8 and 17%38yere anaemia is a major paediatric problem

in Nigeria [ﬁpm]]. It is associated with manyrwanteduntowardeffectsen-the-patientsuch as
congestive cardiac failure, chest pain, Jaundlptermmegaly jomts pain, feveandswelling of

parameter to discriminate between ACD and IB46[9]. Nemeth and Ganz, 2006, developed

and validated the first very sensitive and easdyal serum enzyme linked immunoabsorbent
assay for serum ferritin, which can be used rejfiadldiagnose anaemi@mn

MATERIAL AND METHODS
STUDY AREA

This study was carried out in Paediatrics DepartroélJsmanu Danfodiyo University Teaching
(UDUTH) Sokoto, NorthaMestern Nigeria. Sokoto State is located in theeex&r North-

wWest of Nigeria, near to the confluence of the Sol®iver and the Rima River. The State is
located between longitude 11'30°, 13'50° East aiidude 4'to 6’0° North. It is bordered to the
nNorth by Niger Republic, Zamfara State to ##east while Kebbi State borders most of the
sSouthern and w\Western parts [10]. The State falls within tB®avannah vegetation zone.
Rainfall starts late and ends early with mean ahraiafall ranging from 500 to 1,300 mm, and
annual average temperature of 28@2/9Frris). It has a land area of about 28,2323y

kilometres and stands at altitudes of 99@bove the sea leyelo). The State has three peculiar
seasons; the cold dry (December-February), hot (@wtober-April) and wétr20. The wet
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season begins in most part of the State in Maylastd up to September. The major indigenous
tribes in the state are the Hausa and Fulani aher @roups such as Gobirawa, Zabarmawa,
Kabawa, Adarawa, Arawa, Nupes, Yorubas, Ibos|ahdr@t21. Occupation of city inhabitants
include trading, commerce, with a reasonable pitaporof the population working in private
and public sectord.he nMajority of the Hausas’ are farmekghile Fulanis are nomadic and are
engaged in animal rearing [11[he population has experienced significant growdmg from
3,696,999 in 2006 [12] t&

3,696,999 112 with-an-average-estitmof 4,806,098 in 2015 based anthe-poepulabn-annual
growth rate of 3% [13].

STUDY POPULATION

A total of |[40Qee22) children agechewborn t08-15 yearsiWith mean age 5i27 #4163 years
whose parentsomplete@ffered a written informed consent for their wards to ggpate in the
study were recruited for this prospective crosgiseal study. The subjects were recruited from
Paediatrics Department of DWTH smanubanfodiyo—University Teaching—Hospifabokoto,
North- Western Nigeria. The age of $8ars is considered as the limit fadPaediatrics patients
in UDUTH, Sokoto [14].

STUDY DESIGN

This is a prospective cross-sectional study desigoénvestigate the prevalence and the types of
anaemia among 400 children attendihg Ppaediatricssards ofUDUTHUsmanu-Banfoediyo
University Feaching-Hespiabokoto, Northw-¥estern Nigeria. Whole blood samples from the
subjects were tested for full blood count, malaparasites, blood film reports, Hb
electrophoresis. Serum samplererewas tested for serum iron, total iron binding capacity

serum transferrirand serum ferritin

This study was approved by Ethical CommitteeUsimanu—Danfediyo—Jniversity—TFeaching
HespitaUDUTH, Sokoto (Approval attached under appendices) arntdew informed consent

was obtained from the parents of all participantthis study.

METHODS
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+—About three to fivemL?miles of ????were collected from the subjects (about 25nm

K3EDTA containers while the renmaler was decanted int&ing—were—pour—inteplain

containers The anti-coagulated samples were used for fudodl counts using automated
haematological analysetblood filmswere stained withLlieishman’s staiwvere usedfor blood

morphology,and giemsa stain fanalaria parasitewas-tested-using-giemsa-staldaemoglobin
electrophoresis was carried out pPH 8.4 using the procedure described Bighiea,

Cheeseeshrough (--2008. Samples in coagulated containers were allowecldband serum
was separated for the investigasoof — serum iron, serum ferritin, serum transfegiand

tFotal iron binding capacity using ELISA techniques.

STATISTICAL ANALYSIS

The data collected were entered into the data reditestatistical package for social sciences
(SPSSV-Version 20) software. Analysis was based on sing@ecentages, proportionand
values were expressed @sAean # Slpes.. A Chi-square test at a 95% confidence level was
also used to test for association between agedogr@naemia and gender. A p-value of < 0.05
was considered as significant in all statisticallgsis.

RESULTS

Four hundred subjectsicluding eemprising224(56.0%) male and 176(44.0%) female aged
newborn to0-115 yearswere—usedfomparticipated inthis study.] The children includepre

primary school (0/@r26- 5.0 years), primary school (5.1- 10.0 years) paost primary school
(10.1- 15.0 yearsj[.ppznThe mean values and standard deviatioh the haematological and

biochemical parameteese showwereshowedbelow.

Table 1: Mean Values and Standard Deviation of theélaematologicall Variablegeezs).

Variable Mean =*|Stdpp29]
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Age 5.27 + 4.63

Haemoglobin (Hb) (g/dh 11.12 +2.51
Packed Cells Volume (PCV) (%) 33.30+7.99
Red Blood Cells (RBC)(x 11) 3.81+0.82
Total Leucocytes Count (TLC) (x 40 9.20£6.89
Platelets count (PLT)(x £0) 310.60 + 136.70
Serum Iron (S I)(ugidh) 82.59 + 31.55
Serum Ferritin (S F) (ng/bt) 56.66 £ 27.92
Serum Transferrin (ST) (mdLd) 253.72 £ 82.81
Total Iron Binding Capacity (TIBC) (mgld) 304.30 £ 99.60
Mean Cells Volume (MCV) (fl) 88.28 £ 12.41
Mean Cells Haemoglobin (MCH) (pg) 28.72 £ 4.38
Mean Cells Haemoglobin Concentration (MCHC) (djd 32.39+£15.39
Red Cells Distribution Width (RDW) (%) 16.62 +7.35

This table shows the Mean Values and Standard BDemizof the hHaematological variable, iron and iron

related/biochemical parameters. From the generalwithey appear relevant and appropriate to theunement of
our ]manipulatiokppao]. sdSTD = Standard Deviation, gld = gram/decilitre, % = percent(=—multiphr g =

microgramep31], ml = millilitres, mg = milligrams, fl = fentolites, pg = picogram, | = litre.

Nigeriacontributing children|Of the four hundred children tested, 224(56%)emerale while

176(44%) were female. The children incldgdere primary school (0-5.0 years), schooled (5.1-
10.0 years) and post primary school (10.01-15.0syess shown belowrs2]

(pe33 Table 2: Age and Gender Distribution of the Study Bpulation.
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Gender
Age (years) Male Female Total
0.0-5.0 126(31.5%) 102(25.5%) 228(57.0%)
5.1 —10.0 62(15.5 %) 35(8.8%) 97(24.3%)
10.1- 15.0 36(9.0%) 39(9.7%) 75(18.7%)
Total 224(56.0%) 176(44.0%) 400(100.0%)

atiorhese are the total

Of the four hundred children tested, 139 (34.8%idobn were anaemic while 261 (65.2%) were
not anaemic (normal) as shownTitable 3 below. Children aged 0-5.0 years are mdezta

with anaemia compared to those above 5.0 years

Age (years) Not anaemic Anaemic Total
0.0-5.0 154(38.5%) 74(18.5) 228(57.0%)
5.1 -10.0 59(14.8%) 38(9.5%) 97(24.2%)
10.1 - 15.0 48(12.0%) 27(6.8%) 75(18.8%)
Total 261(65.2%) 139(34.8%) 400(100%)

Table 3: Prevalence of Anaemia among the Study Polation.
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Children whose Hi» 13g/dl were considered not anaemic, mild anaeimidren had Hb of 12-
12.9g/dl, moderate children had Hb of 9-11.9g/dlleveevere anaemic childrgmesented with
hadHb of < 8g/dl as indicated below.

Table 4: Severity of Anaemia among the Study Populi@n.

Degree of Anaemia

Age (years) Not Anaemic Mild A. Moderate A SeverA. Total

0.0-50  154(38.5%)  32(8.0%) 34(8.5%) 8(2.0%)  228(57.0%)
51-10.0 59(14.8%) 8(2.0%)  22(5.5%) 8(2.0%)  97(24.3%)
10.1-15.0 48(12.0%) 6(1.5%)  17(4.2%) 4(1.0%)  75(18.7%)
Total 261(65.3%)  46(11.5%) 73(18.2%) 20(5.0%)  400(100%)

This table has assessed the severity of anaentieeitotal population and indicates that childreredd.0-5.0 years

are more severe than those above 5.0 yeafss 8.7; df = 6, p-value = 0.133, df = degree of édom. A =

Anaemia

This table shows the age and gender specific bligtan of the anaemic children. Male children

were more vulnerable to anaemia than their femalaterpart.

Table 5: Age and Gender Specific Distribution of tike Anaemic Children.

Gender

Age (Years) Male Female Total




0.0-5.0 46(33.1%) 28(20.1%) 74(53.2%)

5.1 —10.0 27(19.4%) 11(7.9%) 38(27.3%)
10.1 — 15.0 14(10.1%) 13(9.4%) 27(19.5%)
Total 87(62.6%) 52(37.4%) 139(100%)

182 Children age 0.0-5.0 years were considered as piregry school, 5.1-10.0 years were schooled, whiel-15.0

183  years were considered as post primary school caildk? = 2.49; df = 2, p-value = 0.287.

184

185  The results of this table indicated that childremder five (05) years of age are more affected

186 | with anaemia than those above five years.

187 | Table 6: Age Specific Grading of Anaemia among thAnaemic Children.

188

Degree of  Anaemia

Age(years) Mild A. Moderate A. Severe A. Total

0.0-5.0 37(26.6%) 29(20.9%) 8(5.7%)  74(53.2%)

5.1 —10.0 11(8.0%)  19(13.6%) 8(5.7%)  38(27.3%)

10.1-15.0  7(5.0%)  16(11.5%) 43.0%)  27(19.5%)

Total 55(39.6%)  64(46.0%) 20(14.4%) 139(100%)

189 Children age 0.0-5.0 years were considered as noreafy school, 5.1-10.0 years were schooled, whiel-15.0

190  years were considered as post primary school emild€ = 8.132; df =4 p-value = 0.087
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192  Of the 139 anaemic children recorded, 87(62.6%)eweale while 52(37.4%) were female

193 | indicating that male suffer more with anaemia tfeanale.

194 | Table 7: Gender Specific Grading of Anaemia amongie Anaemic Children.

195

Degree of  Anaemia

Gender Mild A. Moderate A. Severe A. Total

Male 36(25.9%) 36(25.9%) 15(10.8%) 87(62.6%)

Female 19(13.7%) 28(20.1%) 5(3.6%) 52(37.4%)

Total 55(39.6%) 64(46.0%) 20(14.4%) 139(100%)

196 Proportion M/F = 2:1; M = male, F = female, Mild & Mild Anaemia, Moderate A = Moderate Anaemia while
197 Severe A = Severe Anaemid.=x2.07 ; df = 2, p-value = 0.27.

198

199

200 | gredps-=These results revealed that iron deficiency anaéritee most common type of anaemia

201 | among the anaemic children.

202 | Table 8: Aetiological Classification of Anaemia amog the Anaemic Children based on age
203 | Qgroups.

Aetiological  Classification of Anaemia

Age(years) IDA SCA NNA ACD MBA  TOTAL

0-5.0 40(28.8%)  19(13.7%) 8(5.7%) 6(4.3%) 1(0.7%) 74(%3.2

10



51-100 11(7.9%)  13(9.4%) 7(5.0%) 3(2.1%) 4(2.9%) 38(27.3%)

10.1-15.0 11(7.9%)  11(7.9%) 4(3.0%) 1(0.7%) 0 27(19.5%)

Total 62(44.6%) 43(31.0%) 19(13.7%) 10(7.1%) 5(3.6%) 180¢%)

204 X% = 14.04 ; df = 8, p-value = 0.076. IDA = Iron Defency Anaemia, SCA = Sickle Cells Anaemia NNA =
205 Normocytic Normochromic Anaemia, ACD = Anaemia t¢ifdbic Diseases, MBA = Macrocytic/Megaloblastic

206 Anaemia

207

208 | Age=Creups=This table shows that microcytic anaemia is thetncosnmon type of anaemia

209 | among the anaemic children.

210 | Table 9: Morpholoqic Classification of Anaemia amon the Anaemic Children based on

211 | Age Groups.

Morphologic Classification  of Anaemia

Age(years) NA MACA MICA TOTAL
0-5.0 27(19.4%) 6(4.3%) 42(30.2%) 75(54.0%)
5.1-10.0 11(7.9%) 11(7.9%) 16(11.5%) 38(27.3%)
10.1-15.0  10(7.2%) 1(0.7%) 15(10.8%) 2618.7%)
Total 48(34.5%) 18(13.0%) 73(52.5%) 139(100%)

212 NA = Normocytic Anaemia, MACA = Macrocytic anaemidJCA = Microcytic Anaemia.X* = 2.7; df = 2, p-

213 value = 0.291.

214

11



DISCUSSION

Anaemia in this study was defined based on the WiHt@ria of haemoglobin values of less
than 11g/dl; mild anaemia (9.0-10.9 g/dl), moderataemia (7.0-8.9 g/dl) and < 7.0 g/dI
(severe anaemia). The global prevalence of anaensiehool-age and preschool-age children is
25.4% and 47.4% respectively. It affects 293 milliohildren globally with the highest
prevalence found in Africa (67.6%) [15].

Four hundred subjects comprising 224(56.0%) matk Bf6(44.0%) female were used in this
study. Of the four hundred children tested, 139834 children were anaemic as shown in table
3. A total of 16 (4%), 103 (25.8%) and 20 (5%) dhein had mild, moderate and severe anaemia
respectively while 261 (65.2%) were not anaemiarfrad) as indicated in table 4. The mean
values and standard deviation of the haematological biochemical parameters were also
showed in table 1. The tests performed on iron ieonl related biochemical parameters were
haemoglobin (Hb) concentration, packed cell vol(fR€V), serum iron (Sl), total iron binding
capacity (TIBC), serum ferritin (SF), serum tramsfe (TS), mean cell volume, mean
haemoglobin concentration mean cell haemoglobiteoination and red cell distribution width.
As shown in table 4, the mean values obtained &®nfoglobin concentration, packed cell
volume, serum ferritin (SF), serum iron (SI), totabn binding capacity (TIBC), serum
transferring (TS), mean cell volume (MCV), mean rhaglobin concentration (MCH), mean
cell haemoglobin concentration (MCHC) and red detribution width (RDW) of the anaemic
children  were; 11.12+2.51g/dl, 33.3+7.99%, 56.66+27.92ng/ml,  82.59+31.55ug/dl,
304.3+99.60ug/dl, 253.72+82.81g/dl, 88.22+12.41fl, 28.72+4.38pg, 3%9215.39g/dl and
16.62+7.35% respectivelpur observation is consistent with the average MGVDA of
66.81fl, the mean value of MCH of 23.94, mean value of MCHC of 34.81%, and

mean haemoglobin of 10.4in/dl in IDA recorded by Abu-syeet al, 2014 [16]—Fhese

In this study, we recorded an overall prevalencanafemia of 34.8% among our cohort of chil
in Sokoto, North Western Nigeria. This finding isnsistent with theglobal prevalence of 33

[18]. Our observed prevalence is however lower canegb to the local findings which recordaidh

12



prevalence rate of anaemia of 49.6% in childrerSouth Eastern Nigeria [L9Similarly, oul
observed prevalence among children in Sokoto i3 laleer compared to the high prevalenc
82%, 62%, 66.7% and 57.1% reported in Abia Sta@, [badan [21], Anambra State [Ranc
Enugu [23] respectively. The low prevalence obsgimeour study may be linked to the fact |
this present study was carried out in Usmanu Dawpfodiniversity Teaching Hospital whert
significant number of patients seen are in the drighconomic class and have access to |
nutrition. They are also more likely to be ableaftord insecticidereated mosquito bed nets
thus are less exposed to malaria and malaria-cekataemiaThis may also be linked to the fe
that the study was conducted between March to J20#5(dry session) when therg c¢limatic
changes and the environment is not conducive ferbifieeding of female anopheles mosqu
(causative agent of malaridjowever, our observed prevalence is higher tha@% @revalence
anaemia reported in Katsina [24]. Several factoay be responsible for the high prevalenc
anaemia among children recorded in our study andther studies from other parts of Nige
These include; malaria, poor nutrition, frequenttbgal infections, poor hygiene and high para
infections, etc [2b This was because not all the children were magime from the high econon
background.

In this present study, webserved prevalence of severe anaemia, mild anaandamodera
anaemia of 20(14.4%), 64(46.0%) and 55(39.6%) sty among our cohort of children
Sokoto, Nigeria. Our observed prevalence variggtli from prevalence of severe anaemia,

anaemia and moderate anaemia of Z&22%, 13.9% and 8.3% respectively observed iregiqus
report in North Western Nigeria [26Dur study is also consistent with the prevaleneelléor
developing countries recorded to be 42% for pregskichildren bt inconsistent with 53%

anaemia recorded previously for school childrexdereloping countries. This may be due to |

nutrition, mal-absorption, poor environment or psocio-economic background.

13



The results of our findings revealed that out 0® B&aemic children; 74 (53.3%) werc¢
the pre-school age (0-5.0 years), 38 (27.3%) wehed age (5.1:0.0) and 27 (19.4¢
were post- primary school children (10.1-15.0). Shéindings indicate that gtren unde
the age of five are more vulnerable to anaemia thase above five years. This finding
consistent with the global findings of 47.4% and42% in pre-school and Booled childre
respectively [27]. Our study is also consistenthwiihe pre&alence level for developi
countries recorded to be 42% for @@hool children but inconsistent with 53% of anaa
recorded previously for school children in devetapcountries [28] This may be due

poor nutrition, mal-absorption, poor environmenpoor socio-economic background.

This study alsandicates that, of the139 anaemic children testedemia was higher amc
male children 87(62.6%) compared to female childs@(37.4%) representing a male
female ratio of 2:1 approximately. This findingasnsistent with théindings of a previot
report [29].In this present study, we observed a low prevalencgeoére anaemia of £
among our cohort of children in Sokoto, Nigeria.r@nding is consistent with the findin
of previous studies byther Nigerian workers which indicated prevalenates rangin
from 2.7% to 12.5% [30]Our observed prevalence for severe anaemia igveEwowe
than a prevalence rate of 9.7% reported in undeniilren in Ab&aliki South Eastel
Nigeria [31]. Similaly, previous report in various African settingslicated that about 12

29% of hospitalized children had severe anaemip [32

In this study, we observed the prevalence of 4408%on deficiency anaemia amonige

anaemic children in study population. According&iO criteria, the accepted caftf point

14



for iron deficiency anaemia screening in childrenset at 11gm/dl, 70fl and 20pg
haemoglobin, MCV and MCH respectively. Followingse criteria,ite most common ty|
of anaemia recorded amonigetchildren in this present study is iron defickeramaemiz

followed by sickle cell anaemia 31.0%, normocytiemochromic anaemia 13.7%, anaemia

of chronic diseases 7.1% and macrocytic/megalablastaemia 3.6%-—Fherdings—fron

years—attending—University CofjeHeospitaltbadan3fd}. Our finding is also higher

compared to the prevalence rate of 34.3% reportenugu South East Nigeria by [33]
The higher prevalence recorded in our studgy be linked to the facts that some chili
in this area are malnourished. Other factors magude; inadequate intakef aron
containing food, mal-absorption from the gastiestinal tract and excessive loss from
circulation. Also prevalence of iron deficiency anaemia in al@id was higher in me
compared to female. The prevalence of iron defoyeamnaemia declimesharply in male
after 15years of age coinciding with the end of a growthrsvhile the prevalence amc
females stated to rise after the age 18 yearsegsptoceed to marriage @rchildbearin
[34]. The most common causes of anaemia; for instanoec@cytic anaemia is often t
result of iron deficiency. Morphology will remaim @amportant elemendf classification an
diagnosis. Limitations of MCV (Mean Cell Volum@)clude cases where the underly
cause is due to a combination of factossieh as iron deficiency (a cause of microcyt
and vitamin B12 deficiency (a cause of macrocy)osuhae the net result can

normocytic cells [35].

CONCLUSION

15



Generally, there is high prevalence of anaemia anbe children in Sokoto (34.8%), ¢
iron deficiency anaemia is the highest, follow bgkke cell, normocytic normochrom
anaemia of chronic diseases while megaloblastierara is the leastSerum iron an
ferritin levels, as measured by ELISA can be réjialsed for the differential diagnosis
iron deficiency anaemia (from other anaemia) amchgdren. There is need for tl
provison of iron and other micro nutrient supplementatfor children particularly tho:

with anaemia in the area.
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216 APPENDIX |
217 RESEARCH QUESTIONNAIRE

218 STUDY TITLE: Prevalence and Types of Anaemia amongChildren Attending Paediatric
219  Departments (CLINIC 1, EPU, PSW, PMW, PNSW,SCBU, A&) of Usmanu Danfodiyo

220  University Teaching Hospital (UDUTH), Sokoto, NorthWestern, Nigeria.
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222 participation will involve and had all my questionsanswered. | understand that | can withdraw

223 from this study at any time without giving reason ad without penalty.
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226 * Occupation of the parent: Farming [ ] Business [] Civil Servant [ ] others [ ]

227 Specify.........o.ceniis

228 » Level of educational attainment of the parent: Nodrmal [ ] Primary [ ] Secondary [ ]
229 Tertiary [ ]

230 o Area oOf reSIdeNt. .. .. .o

231 * Number of children/sibling.............coooii i

232 o NUumber of WIfE(S)....ovii e

233 * Any medication: Haematinic [ ] others [ ] Specify..................

234 » Sign and symptoms of diSEASE(S)... ... uuureiiiiiiiiii i

235 » Hereditary disease(s) sickle cells anaemia [ | ahs [ ] Specify..................
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