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SUMMARY

The paucity of data on the haematological profile of Ethiopian children
prompted this survey. In October and November, 1987, a survey of haemato-
crit levels utilizing capillary blood and morphological studies on blood films
by means of the Wright stain was conducted in the peri-urbsn community of
Koladiba in Northwestern Ethjopia. All but 21 children(0.5—6 years) in the
community participated. The mean and median haematocrit levels in children
0.5—6 years was 38% each with a range of 26—-52%. Lowest haematocrit was
found between 1-2 years of age. The 3rd and 97th percentile values were
31-45% and identical with the mean + 2 S.D. values. On a third of the
children (251), blood film studies were done and 20% had microcytic hypo-
chromic red blood cells. When an altitude corrected cat-off point of 38%
was employed to define anaemia, the prevalence rate was 47.2%, the highest
rate (60%) in children 1—2 years. However, use of a cut-off point based on
the third percentile or + 2 SD (31%), resulted in an underestimation of anse-
mia rates by 40%. The findings of this study are consistent with previous res-
ports on ansemia rates snd hsematocrit levels in Ethiopian children residing
in & similer environment. Although the iron content of the E thiopian diet is
one of the highest in the world, nutritional ansemia is a public health prob-
lem. Intervention measures using iron supplementation and nutrition educs-
tiom through existing primary. heslth care network are recommended.

INTRODUCTION

About half of children in Africa are reported to be anaemic with the highest
average prevalence rates found in eastern Africs(l). The health and socio-
economic consequences of anaemia in children indude fatigue and low
work output, impairment of intellectual and physical development and
resistance to common infections. In spite of this recognition, anaemia in
children continues to be one of the major nutritional problems. A recent
review(2) on anacmia in Africa not only lamented the neglect of the problem
in the region, but also classified Ethiopia among several African countries
for which data on childhood anaemia is either absent or unknown. A search
of the litersture indicated that over the past 30 years haematological studies
in Ethiopia have been conducted with the aims of characterizing the intake
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Data were analyzed on a microcomputer using the SPSS software (SPSS Inc.
Chicago). The analysis of variance (F—test) and the Z -test were used to compare means
and the Chi-square test for comparison of proportions.

For the purpose of this study the cut-off points of hematocrit levels used to define
anaemia are in accordance with the recommendations of the World Health Organiza-
tion(14). Thus, in children 0.5—6 years the suggested cut-off point for pcv is 35% at
sea level. In this report a cut-off point of 38% is used to comrect for altitude by increas-
ing pcv values by 4% for cach 1000 meters of altitude as suggested by Hustado(15).

RESULTS

Age distribution 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 significant statistically (Chi~-square = 10.5; p > 0.05).
The age distribution of the study children is presented in Table 1. In the age
group 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.

Haematological findings: The frequency distribution of pov values are presen-
ted in Figure 1. Haematocrit values are negatively skewed. But, the mean
and median values for the entire study population were 38.0% and identical.
Therefore, an approximately symmetrical distribution was assumed. The
range of hacmatocrit values was 26—52%. The variation of mean pcv values
with age are shown in Table(1). There is a decline of pcv values from 37.3%
to 36.5% in children 6—11 months and 12-23 months respectively, but were
maintained at about 38% between 2 and 6 years. As bome out by the analy-
sis of variance the difference in mean pcv values between the age groups is
statistically significant (F = 6.58; P < 0.01). No linsar trend of mean pcv
values with increasing age was suggested by the F—test for deviation from
linearity (F = 3.23; P <0.01).

Figure 1
11 Frequency distribution of haematocrits

in 756 Ethiopian Children

|4 H

| T

0- - i
212526 2728793031323334135

e

i
0
,

iR

June 1991 EAST
Age and sex
Age
(Months) No.
6-11 47
12-23 119
243§ 147
36 - 47 155
48 - 59 149
60 - 71 139
Total 756

*  Figures in bracke are + 1 stand
** Difference in mean PCV bet
P<0.01

In Table 2 are presented F
lar to the mean values (Table
in the age groups 12—-23 mo)
values are equivalent to the «
encompass 95% of the observat

b,
Age PCV (%)

6-11 30.6 - 43.9
12-23 28.6 - 444
24-35 31.0-454
36-47 32.0-45.2
48 - 59 32,1 -445
60-71 276- 496
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Tahle 1
Age and sex disinbution of study population

Age PCV%
{Months) No. % (Mean +1 5.3
=11 47 62 373 (3.3
12 - 23 119 15.7 36,5 (3.97)
24 - 35 147 195 382 (3.58)
36 - 47 155 20.5 386 (3.30)
4B~ 39 149 197 38.3 (3.100
B0 — 71 §39 184 38.6:(5.52)
Total 156 100.00 IB.0(3.48)

*  Figures in bracke are = | standard deviation
**  Difference in mean PCV berween age groups is siatistically significant F = 5.58;
P<0.01

In Table 2 are presented PCY percentile and mean £ 2 5.0, values, S8imi-
lar to the mean values (Table 1), the 3rd percentile values are relatively low
in the age groups 12—23 months, The upper({97) and lower(3) percentile
values are equivalent to the corresponding values of mean + 2 5.D which
encompass 95% of the observations for the entire population.

Table 2

_ POV percentile values i

Age BCY (%) Percentile POV values
{Moanths) Men+15D 3 10 50 210 7
6= 11 30.6 — 439 30 ER k¥ 42 43
1i- 123 5.6 - 444 9 32 37 41 45
24 - 35 L0 - 45.4 3 LE 38 43 45
36 - 47 32.0- 452 31 35 39 43 45
48 — 59 32 1—445 32 34 k. 43 435
60— 71 27.6 - 49.6 34 34 ig 41 45
Al 31.0 - 45.0 il 3 38 42 45
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Prevalence of anaemia: Age-specific anacmis prevalence rates using the WHO
cut-off points corrected for altitude (pcv < 38%) and a cut-off point of
pev < 31% based on ~ 2 S.D. values from the mean are presented in Table 3
The latter cut-off point is also equivalent to the 3rd percentile values. Using
a lower limit of haematocrit (38%), the overall prevalence ansemia rate in the
entire study population was 42.7%. Again the highest prevalence rate of
anaemia (60%) was observed during the second year of age, and the lowest
rate in 6 year—old children. The prevalence rate of anaemia in children
under 3 years of age was 60%. From the second year of age onwards however,
there sppears to be declining sge-specific prevalence rates of anaemia.

The use of —2 SD or the 3rd percentile cut-off points in this study
generally produced similar results in the identification of at-risk age groups
and the decline of anaemia rates with progression of age, but grossly underesti-
mated the overall maemia rate by about 40%. Use of a cut-off point of
< 31% resulted in an overall prevalence rate of 2.6% only.

Of the 251 children on whom blood smears were obtained, 61 (20%)
were found to have microcytic hypochromic red blood celis suggesting iron
deficiency. The rest had normocytic normochromic blood films. Haemopan-
stites were not encountered.

Table 3:
Prevalence rates of ensemia
PCV <38% rcV <31%
Age No % No %
6-11 24 511 2 4.2
12-23 72 60.5 7 5.9
24-35 60 40.8 4 2.7
36 - 47 58 37.4 2 1.3
48 - 59 62 416 1 0.7
60- 71 47 338 4 29
All 323 42.7 20 2.6
DISCUSSION

The study population is representative of the majority of Ethiopian children
in whom protein energy malnutrition and intestinal parasitism are widely
prevalant. Stringiest selection criteria in the exclusion of possibly pathologic
children were not used here as often is the case in studies concerned with
establishing reference values which must seck to identiry as healthy study
subjects as could be possible. The reason are many and were concerned with
the objectives of the study, pragmatism, limited resources, difficulties in
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conducting more comperehensive blood tests and above all the lessons leamnt
from the difficulties encountered by previous investigators in Ethiopia.
For example, the seminal hsematological work in this country by Hofvander(4)
in an attempt to select healthy children from the best school in the country
and attended by children from privileged families encountered intestinal
parasitism and elevated ESR in the supposedly healthy reference children.
However, as the determination of hasmatocrit or haemoglobin for epidemio-
Jogical purposes has been popular and data.on haemotological profiles of
Ethiopian children is still meagre, the findings of this study are expected to
feature the problem of childhood anaemia in Ethiopia.

Furthermore, because of the complexity involved in establishing ‘‘normal”’
values, it is recommended(15) from a practical approach for each country to
lay down minimal acceptable standards below which sn individual is conside-
red anaemic taking into account the financial and manpower resources avail-
able as well as other health needs of the country.

The mean pcv values in this study was 38%. In 1968 Hofvander(4)
reported pcv values of 42 and 43.8% in ‘‘clite’’ Ethiopian children aged
1—4 and 5-~9 years respectively and living at an altitude of 2400 metres in
Addis Ababa, the capital city. Such high values of haematocrit are attained
only by 10% (90th percentile) of Koladiba children in comparable age-group
and are probably more compatible with haematological values reported by
Dallman and Siimes(16) for American children.

With regard to differences in haematocrit between ‘clite’ and village
children in Africa, similar observations were also noted by Akingube [quoted
by Gilles(15)] when he found that while groups of village and hospital children
had lower hasmotocrit, ‘‘elites’’ children from families of University staff had
mean and standard deviations identical to those given by Wintrobe(17).

The study of Hofvander(4) was also carried out in Jjaji (altitude 1850
metres) and chosen to represent stypical Ethiopian highland community
would probably provide a better comparison for this study.

In [jaji, the mean pcv values in infants 6—11 months, and children 1—4
years were 36.7% and 37.9% respectively. Among children 5—9 years, the
corresponding pev value was 38.2%. A statistical comparison of Kaji publi-
shed data with our results was made, Using the Z—test, the mean pcv values
in ljaji and Koladiba are not significantly different. This author (12) using
an jdentical methodology in a study of haematocrit values in eight commu-
nitics in the Gondar region’ in Northwestern Ethiopia has reported a mean
pov value of 37.9% with a mean + 2 S.D range of 26.1—49.7% in children
0.5 to 5 years, identical to the results found in the present study (Table 1).

For comparison purposes data on normal haecmatological values in similar
milieu and countries are scanty. Gilles(15) has reviewed snd presented haemo-
globin and haematocrit values in children 0.5 to 5 years for two African snd
three Southeast Asian countries. Mean pcv values were lower than the values




418 EAST AFRICAN MEDICAL JOURNAL June 1991

found in this study and generally between 31 and 36%.

From the statistical point of view, the reference range suggested by our
data is 31 — 45%. However, Dallman and Siimes(16) have recommended the
consideration of the 10th percentile as a lower limit for suspecting iron defi-
ciency in populations in which iron deficiency is common. In ourstudy this
value would be 34%,

The prevalence rate of anaemia using altitude adjusted WHO criteria in
the entire study group was 427% and in children below 3 years 60%, the
Ifighest vulnerable group being children between 12 years. The latter age-
group has the lowest mean pcv values. The hsematological survey in the
same region, reporied an overall prevalence rate of 37.6%(12). Hofvanders’
anaemia rate for Ijaji children again are consistent with the findings of this
study. In his series the anaemia rates in infants 6 — 11 months, children 1 — 4
and 5—9 years is B0, 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 used, the anaemia rate
would be 9%. A prevalence rate of 20% of microcytic anacmia 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 in 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 ip general and Africa in particular, survey resul'ts‘on childhood
anaemia are available for at least 26 countries(1), with an average prevalence
rate for the continents’ under five children estimated at 59% with a range of
15 — 93%. Also, the highest average prevalence rates of anaemia (74%) are
found in Eastern Africa(l) to which Ethiopia also belongs.

The aetiology of childhood anaemia are multiple and complex. In the
context of this study iron deficiency may be an important factor. The high
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 foods(4). In this region partial breast-feeding is continued
until the child is 4 years and supplementary feedings are started late(18).
Numerous *‘fasting’” days (110—150 per year) observed by coptic 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 parasites. The only practical approach to the preventien and. treatment
of iron deficiency ansemia consists in iron supplementation( 1), and nutrition
education perhaps as part of primary health care activities. However, the
difficulties of large scale supplementation programmes should not be unde-
restimated.
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