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SUMMARY
The paucity of data on die haematol08kal profile of Ethiopian children
prompted dlialuryey. In October and NOTember, 1987, aauney ofk-maw-
cdt lCYClI utilizilll capillary blood md morpholoaicalltudia on blood mml
by meana of the Wrilbt stain was conducted 10 the peri-ar1.n community of
KoJ8diJa in Northwestern Ethiopia. AD but 21 ckildreo(O.5-6 fan) in the
community putk:ipated. The mean and mediUI haematocrit levels in children
0.5-6 yan wu 38% each with I raRIf of 26-52%. Lowfst baematocrit WIS
found between 1-2 yeua of lIe. The 3rd and 97th percentile Yalua were
31-45% and identical with the mean .t 2 S.D. valua. On a third of the
children (251), blood film studies were done and 20% had microcytk: hypo-
chromic red blood ceUs. 'When an altitude corrected cat-off point of 38~
wu awployed to define anaemia, the prevalence rate wu 47.2%, die hiaheat
rite (60%) in children 1-2 yars. Howner. uae of I cut-olf pomt buedon
the third pacentile or %. 2 SD (31 'II), resulted 10 111 ondereatimM~n of --e-
mia rat. by 40%. The findm,. of this .udy ue coui8tent with prClliool rel-
para on anaemia rat. md h_matocrit levels in Ethiopia chldreu reaidin8
in a aimilar environment. Althou~ the iron coatest of tLe E diiopian diet .
one of tke hilhelt in the world, nutritional anaemia ia a public healdl prob-
lem. IntwvCDtion meaaarea uaq iron alpp1emCDtat~D md Dutridon edUCI-
t~. tblOuIh a.tq primary.h.ldt C8ft network 8ft r~oDUDeDded.

Initau)'. 840 thidrm upto six )
_I oonad.ed for anaIylis. nil'
DMJllths of .e duo to the w~ kDOv
rel\a8l of mme pareat. to P8rSk:ipa..
e~al ltool exla1lDaUon on thee chik
for hookwoml. trichuli. and ucariI I
excluded -~ the ... ill_at)'
of f~. ea~ for hookworm lad trich

AI h88n()J1obinopathiei have no
made to ~n tit_. Pa1:t84 ~ YoI
~rIt tub,. with ~ &om Caw GO1
in plasti~ine. Within two hoUrI the tI
Md read immed.t8y on a miCIOJIeaa;
were also mlde on every third d\iId
blood puuitel and ltud>'in& red blood

INTRODUCTION
About half of children in Africa are reported to be an~mic with the hilhest
IVU.O pzevllonce rates found in eu.m Africa(l). The health md socio-
economic con.quen~1 of ..mia in children include fltill1o md low
work output, implinnent of intellectual and physical devek3pment and
resistmce to oommon infections. In spite of this recopition. lDIemil ill
children continues to be one of the major nutritional problems. A ~nt
zeview(2) on mKmia in Africi not only lamentod the neliect of the problem
in the Jeljon, but I1so claaified Ethiopia Imana everll Africln countries
for which data on childhood anaemia is eith.. absent or unmown. A Beucb
of the literltuze iIIdiclted that over the put 30 yeaR haematololicll studies
in Ethiopia ~ beeD conducted with the ami of cbll'lctennal the illtab
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.rted to be anaemic with the highest
11 Africa(l). The health and socia-
children include fatigue and low

al and physical development and
ite of this recognition, anaemia in
jor nutritional problems. A recent
amented the nellect of the problem
ia amona ~Yera1 African countries
lith'er absent or unknown. A Karch
.ut 30 years haematololical studies
e aims of cqacterizinl the intake

of iron and its bioavai1abillty in Ethiopians and their d.ir.t(3-6). the establsJt.
qnt of reference values for red blood ~U puamete~3, 4. 7, 8) cd the
identification of risk IIOUpi for nutritional anaemia(3, 4, 7 - 12). FlOlRihe.

studies it h. elDetpd that Ethiopia may represent the country with t-
hilhest daily intake of dietary (for adults in the order of 300-S00m1 pet
day) iron in the world(4). As weD u the hi&h dietary intakes of iron cd
the fact that the majority of the Ethiopian population resida in the hiIb-
lands, II1Kmia is reported to be rare in certain population Jl'oup. in this
country. for instance pr8Jnant womeo(9-11).

In comp~ to I adultl, data on childhood haematolopcal chuacteri-
zation in Ethiopia is scanty. The aim of this study was therefore to report
on the levels of haematocrit and rates of anaemia in Ethiopian children
0.5-6 yeus of ~e in 8typicll Bthiopian biIhlcd community.

MATERIALS AND MEnIODS
The ClOSS-Sectional community suIVey coldlcted between October 8Id N<wernber, 1981
was part of a project on child nutrition by the department oC oommlmity bea1d1 of the
Gondar CoOele of MedicllScences in Northwestcn Ethiopia. The study ute is the
periuroan oomrnunity of Koiadb situate4 30 kin from tile resional ~pita1, Gondu 8ftd
at an altitudeof2000 meten above aealerel Since 1951 Kol.libe is served by I lovern-
ment op«ated heath ~lIter which plOvlles outpatient. maternal and child health lAd
sanitatioll servas. Intestiml bdminthialis, Protein en..y malnutrition, ~ic PJiae.
dianhoeal diJea.-s. aM upper respbtory tnct inCKtions are common health problans.
At the lime of 1he slUvey the population of Koladiba.u 1000 !SIha~taII~13). A
sbck>-dernOsrapbi<;hOue1dd supey in preparation for the P8~t study wu i:uried out
in Octobs- AU MtwlViftsand laboratory work was done by senior medkalstudenU
aDdu the aapervU»J1 of the au1l¥>r. Acx:ordkliJ)', the median monthly income of fami-
lies wu60 ain pet ~ntb (lain ~u.s4 0.40). LatriDea were available in 3~ of the
Museholds &lid tt. majority (95%) oCC8nillclobtained water from U11prof8cted source,
a nearby riv«. The median per capita water con-.mption wu 61itrel a day. The staple
diet consisted of "k\jera:' a Oat bread made from tef (E,.,,-ol," t.t), the iroa-ridl.
cereal and 1en tiI .uce. Annal proteiN ~ rarely conSlmeo except durinl major boll-
days,

Init8lly, 840 dlildrc upto six yean of .. were lIentified. Of thee, data on 156
~~s consid«ed for analyli6. This wu becau. of exch18oD of all dl.ildrea UIId« 6
months of .e due to the well blown phJsXilosical dl.UW- in b»od pUIIDeten and
reCUDl of some p..U to ~ipate m ~e study in the <:a8 of 21 dIildren. Paratolo-
gical stool ex~tiori on th.. childrc revealed pmalence ra.s of 4~, 9~ and 23~
for hookwonn, trlchuds and aseail iftfelta~s respectively. TJIese cbildten were not
excluded an~ the av«. "&a.aty oC tlte mr~t¥)ns was Jess dim 40 .s P« sram
oC faeces eadtforJlookwom -tlidl_~ 800 for ..:uis.

As hanOlio"&lnopaCliie8h.tnot ~ fub- ~~te4 as Ethiopiarls, 110 effort was
made to ICMD tb8!l. P-'*8d cell YabuDt (PCV) ... ~t81D." b, 8i~h8na-
toerit tubes with blood hm 6w Bow ftI.-: or JI.i-pd«s. T. -. ..,. .-, 88d
in plutici~. Within two houn the tub'lw«, ~tlifUled at 12,000 rpm for 5 aI.utes
and read imme~tely on a mk:lo~.tocrit radilll scale. TIBD arMS thick bbod 8n8n
were also made on every t~ chiki (a total of 251) uaisIJ the ~t stain to idetiry
blo04 parasites Uldstudyi!W red blood ceO morphoiOlr.
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Data were analyr.c4 on a microoomput« using the SPSS software (SPSS Inc.
Chicqo). The analysis of variance (F-teat) and the Z-tcst were ued 10 compare means
and the Chi-square teat for oomparison of proportions.

For the purpose of this study the wt.off points of hematocrit levels u~d to define
anaania are in accordance with the recornmendatk>ns of the World Health Ollaniza-
t~n(14). Thus, in chiklrcn 0.5-6 years the sugested cut-off point for pcv is 35% at
sea level. In this report a cut-olf point of 38% is u~d to CORea for altitude by increas-
ing pC\' values by 4% for eadtlOOO meters of altitude as su8ested by Hurtado(.l5).

Age
(Months) No.

6-
12-
24-
36-
48-

60-

47
119
147
ISS
149
139

Tolal 756

. F~res in bracke &Ie * lltaM

.. Difference in mean K'V be~

P<O.OI

RESULTS
Age distrlrotbn of study population: Of the 756 children, there were
357(47.2%) males and 399(52.8%) females. The difference between the
percentages is not sianificant statistically (Q1i-squm = 10.S; p > O.OS).
The ~e distribution of the study children is presented in Table 1. In the age
&roup under one year. there were only 47 children mainly on account of
exclusion of infants below six months. There were relatively more uniform
representation of children above 1 year of age.

H~matokJgicta' findi'Ws: The frequency distribution ofpcv values are presen-
ted in FiIUre 1. Haematocrit values m neaatively skewed. But, the mean
and median values for the entire study population were 38.0% and identical.
Therefo~, aD approximately symmetrical distribution was I8SUmed. The
rmle of h~m.tocrit values was 26-52%. The variation of mean pcv values
with ce are shown in Table(I). There is a decline ofpcv values from 37.3%
to 36.5% in children 6-11 months and 12-23 months re~ctively, but were
maintained at about 38% between 2 md 6 years. As bomeout by the analy-
sis of variance the difference in mean pcv values bet..een the -ae llOups is
statistically sipificmt (F = 6.58; P < 0.01). No linear trend of mean pcv
values with increasin, ~e was su8ested by the F-test for deviation from
linearity (F - 3.23; P < 0.01).

In Table 2 U"e pJe5ented f
Jar to the mean values (Tab~
in the age groups J 2-23 mol
values U"t equivalent to the I
encompus 95% of the ob.rvat

.r.:

6-

11-

24-

36-

48-

60-

AI

30.6 - 43.~

28.6 - 44.4

31.0 - 45.4

32.0 - 45.2

32.1 - 44.5

27.6 - 4~.6

IiJ,[
1~
~
f
"
,i

.,:t~

.~,
:$;"

~

. 11

.23

.35

.47

.59

.71

.11

.13

.35

.47

.59

.71
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Dallman and Siime~ 16) for Amenc

With relaId to differences if
children in Africa, similar observat
by Gil1e8(15)] when he found th.
had lower haemotocrit, "elites" ch
mean and standard deviations idatt

hnalerw:e of 4lWemia: Aa&-lpecific anacmia preval_ce rates using the WHO
cut-off points conected for Iltitude (pcv < 38%) and a cut-off point of
pCf < 31% baled on - 2 S.D. values from the melD ate p~nted in Table 3.
The latter cut-off point is 1110 equivalent to the 3rd percentile valu~. Usm,
.lower limit of b_m.~t (38%). the merlU prevaleD4;e __mia rate m the
entire study populat¥>n was 42.7%. Alain the bipest prevllence rate of
anaemia (60%) was oblerved durinl the second year of .. IDdthe lowest
rate in 6 year-old childlen. The pr8Yalen~ rate of U1aen1ia in children
under 3 yean of .e wu 60%. From the second year of lie onwards however.
diere appealS to be dedin1JII ...pecific prevllence rates of anaemia.

The UK of -2 S.D or the 3rd percentile cut-off points in this study
1--1Ily plOdu~d similar results in the identification of at-risk ~e lfOups
and the decline of .aemia rates with prop_on of ~e. but possly underesti-
~ed the overall ..mia ra. by about ~. UIe of a aJt-off point of
< 31 % resulted in In o\'erall prevalence rate of 2.6% only.

Of the 25 I children on whom blood smears were obtaned. 61 (20%)
.we found to hue miClOc:ytic hypochlOmic red blood cons su8estiDJ iron
defic»DCY. The rest ~ noJDlocytic normochromic blood films. HaemopU8-
stites wen not encountered.

Table 3,
Pr~.z-" r.lu 0/."".

PCV<31~

}!CI ~
(N . 756)

PCV<38%

~No
(N = 756)

Ale
(Month

4.2
5.9
2.7
1.3
0.7
2.9

2
7
4
2
1
4

24
12
60
58
62
41

51.1
60.5
40.8
37.4
41.6
33.8

6-
12-
24-
36 -
48 -
60-

The study of Hofvander(4) -
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would probably provide a better co

In Ijaji, the mean pcv values iJ
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20 2.6)23 42.7All t

DISCUSSION
The study population is representative of the m.;ority of Etbiopiarl children
in whom protein enerzy malnutrition arid intestinal parasitiJm are widely
pIev~ant. StIinpest selection criteria in the exclusion or possibly pathologic
children were not u.ed here as often is the case in stUdies concerned with
establishing referen&:e va1~ which must ~ek. to identity - healthy study
subjects as could be possible. The reason are many and were concerned with
th~ objectives of the study, pracmatism, limited resources, difficulties in
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conducting more comperehensive blood tests md above all the lel8)ns l~t
from the difficult. encountered by previous investilato1'l in Ethiopia.
For example,the seminal hw,matoqical work in this country by Ho"'md«( 4)
in an attempt to select healthy children from the beat sdlool in the country
and atteaidcd by Children from privileged families a1count~d intestinal
parasitism and elevated ESR in the supposedly healthy refa-ence children.
However, as the determination of haematocrit or haemoglobin for epidemio-
lolical purpo~s ha been popular and data.on haemotolocical profiles of
Ethiopiln childJ8n is still me8gre, the findinas of this study are expected to
featu~ the problem ofclrildhood maemia in Ethiopia.

Furthermore, bocau~ of the complexity involved in establishina "normal"
values, it is recommended( 15) from a practical approach for each country to
lay down minimal acceptable standards below which m indiYidual is cooado-
~d anaemic takina into account the financial md manpower relO\l1ceS avail-
able 81 wen u other health needs of the country.

The mean pcv values in this ltudy was 38~. In 1968 Ho"'mder(4)
reported pcv vlluel of 42 and 43.8% in .'elite" Ethiopim children ~ed
1-4 and 5-9 yeam JeSpectively and livina at an Iltitude of 2400 metrel in
Add. Ababa, the CtpitlJ city. Such hiah values of hMmatocrit an attained
only by 10% (90th percentile) of Koladiba children in comparable ago-group
md are probably more compatJ"ble with haematological values ~ported by
DaIlmm and Siime~16) for American children.

With reaaM to differencel in hw,matocrit between "elite' and viU.
children in Africa, similar observations we~ al~ Doted by Akiqube [quoted
by Gilles(1 S)) wilen he found that whiJe ,roups of YB1~e an d hospital childJ8n
had lowerhaemotocrit, "eJites" children from families of University staff had
mean and standard deviations idedticll to thOle given by Wintrobe(I7).

PCV <31%

No %

(N .756)

2
7
4
Z
I
4

4.2
5.9
1.7
1.3
0.7
1.9

The study of Hofvander(4) was 1110 carried out in Ijaji (altitude 1850
metres) and choleD to tep~t atypical Ethiopian highland community
would probably proVide a better oomparison for this study.

In Ijaji, the mean pcv values in infants 6-11 months, and childJen 1-4
years were 36.7% and 37.9% respectively. Amonl children S-9 Yean. the
correspondinlpcv value was 38.2%. A statistical oompuison of 'aji publi-
shed data with our results was made. Usina the I-teat, the mean pCY v8luea
in Ijaji and Koladit. are not ~cantly different. This author (12) usinl
an identical methodolOD' in . ltudy of amatocrit values in apt commu-
nities in the Gondar ~J1'iD Northwestern Ethiopia has teported a mean
pcv value of 37.9% With a mean.t. 2 S.D raDIe of 26.1-49.7% in children
0.5 to 5 ye~, identical to the result1 found in the p~sent study (Table I).

For complrilon PUJp()te1 data on normal hlematolosjcal valuel in Iimilar
milieu mdcountries are lC81ty. Gill": I 5) g tenwed and pr.-atBd h8emo-
,lobin and h~matocrit v8lues in C~1eD O.S to 5 yeus for two African ad
thl8e Southeast Allan couatries. Mean pcv values were lower than the "Iluea

20 2.6
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found in this study and generally between 31 and 36%.
From the statistical po-.t of view, the reference raille suaested by our

data is 31 - 45%. However, Dallman and Slimes( 16) have recommended the
consideration of the 10th percentile as a lower 1imit for suspecting iron defi-
ciency in populations in which iron deficiency is common. In our study this
value would be 34%.

The prevalence rate of anaemia using altitude adjusted WHO criteria in.
the entire study croup was 42.7% and in children bekJw3 YeaIS 60%, the
tiighest vulnerable group being children between 1-2 years. The1atter age-
po up has the lowest mean pcv values. The haematOlosicai survey in the
same region, reponed an overall prevalence rate of 37 .6~ 12). Hofvanckrs'
anaemia rate for Ijaji children again are consistent with the findings of this
study. In his serie~ the anaemia rates in infants 6 - 11 months, children 1 - 4
and 5-9 years is &0, 48.1 and 68.6% respectively and the rates in "elite"
children were considerably low « 4%). The use of lower cut~off points in
this study has resulted in an underestimation of the anaemia rate. Even if
the suggestion to use the 10th percentile(16) were u~d, the anaemia rate
would be 9%. A prevalence rate of 20% of microcytic anaemia obtained in
the study of blood films suggests that the estimated rate of anaemia based on
WHO altitude adjusted criteria are more realistic.

An iron supplementation trial it) our study community would probably
reveal that the true rate of iron deficiency anaemia in children may even be
higher than that implied by this study.

In contrast to the shortage of data on normal haematological values in
the tropics it! general and Africa in particular, survey results on childhood
anaemia are available for at lea8t 26 countries( I), with an average prevalence
rate for the continents' under five children estimated at 59% with a range of
15 - 93%. Also, the hiahest average prevalence rates of anaemia (74%) are
found in Eastern Africa{ I) to which Ethiopia also bek>D8,$.

The aetiology of chUdoood ~aemia are multiple and complex. In the
context of this study iron defitiency may be an important factor. The hilh
dietary intake of iron of the general Ethiopian population may not be shared
by children until after 3 years of age when they start participating in the
adult iron rich food~4). In this region partial breast-feeding is continued
un tit the child is 4 years md supplementary feedktgs are started IMe( 18).
Numerous .'fating" days (110-150 per yelI) observed by coptit Christi-
ans( 19) in our study area must contribute to nutritional anaemia by restrict.
ing the eating of animal protein as are low levels of energy intake and intesti-
nal par.ites. The only practical approach to the preventit'n and treatment
of iron deficiency anaemia consists B1 iron supplementation( 1), and nutrition
education perhaps as part of primary health clIe activities. Howe~r, Ule
dificulties of lalie scale supplementation programmes should not be unde-

restimated.

I. De Maeyer, E. and Adiels-Te@
WId. Hltll. StGt. Qllart. 38: 302

2. WHO(AFRO). Anaernia in the
3" Interdepartmental Committ~

Nutrition Survey, MinistJY of[
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