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ASSESSMENT OF RISK FOR IRON-DEFICIENCY STATES
INFANTS AGED BETWEEN ONE AND THREE YEARS
IN THE TOWN OF VARNA

K. Petrova
Department of Hygiene and Ecology, Medical University of Varna, Varna

Haemoglobin content of 1884 infants was estimated. Examinations were per-
formed at the age of one and three years. This retrospective, 10-year long trial cov-
ered the children born between 1987 and 1996. Mean haemoglobin values demon-
strated a tendency towards reduction since 1990 more outlined in boys than in girls.
The relative share of the one-year old infants with haemoglobin levels over 120 g/l
decreased while that one of the infants with haemoglobin levels below 110 g/l strongly
increased. There was a considerable percentage of infants with haemoglobin content
reduction between the first and third year of life. These results allow the assumption
that there exists a risk for iron-deficiency states and anaemiae in a significant part of
the children aged between I and 3 years. This circumstance necessitates a complex

preventive action.
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Examinations of children’s
haematologic parameters provides rich in-
formation and opportunities for objective
assessment of population health (1,9).
Iron-deficiency states represent one of the
most common anomalies of the
haematological status in early childhood.
Despite the tendency towards the reduc-
tion of their incidence rate worldwide they
are considered as a priority health topic
even in the well-developed countries
(12,14). The iron-deficiency states occur
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in the so-called “practically healthy chil-
dren”. Their early detection is of utmost
medical and docial importance.

The purpose of the present inves-
tigation is to examine the haemoglobin con-
centration of infants aged between 1 and
3 years during a lon-lasting period of time
as well as to assess their risk for iron-de-
ficiency states.

MATERIAL AND METHODS

The haemoglobin content of a to-
tal of 1884 infants. Of them, they were
962 boys and 922 girls. The examinations
were performed when the infants were
turned one and three, respectively, as a
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component of prophylactic screening. The
retrospective trial covered a 10-year pe-
riod and included small children born be-
tween 1987 and 1996 from different re-
gions of the town of Varna. The haemo-
globin was estimated by using the
cyanhaemoglobin spectrophotometric
method with Drabkin’s reagent. The as-
sessment of the results was in conformity
with the recommendations of WHO Con-
sulting Commission concerning the usage
of the haemoglobin value as a single
screening parameter in the diagnosis of
children’s iron-deficiency states (1). Ac-
cording to them, the haemoglobin content
should be over 120 g/l in the healthy early
childhood population. Values between 120
g/l and 110 g/l should be considered as a
parameter suggesting a latent iron
deficieency while those below 110 g/l
should indicate an iron-deficiency anaemia.

RESULTS AND DISCUSSION

The results from this study showed
that the mean haemoglobin values in one
year-old infants remained close to the

physiological norm until 1990 (Fig. 1). In
the subsequent years, however, there was
areliable haemoglobin content reduction.
mlt was noteworthy that the average hae-
moglobin values were lower in boys than
in girls as these differences were statisti-
cally significant (p < 0,05) for 1991, 1992,
and 1993.

With advancing age, the haemo-
globin concentration increased and at the
age of three years the mean haemoglobin
levels became statistically reliably higher
than those at the age of one year. Never-
theless the consecutive annual following-
up the 3 year-old infants revealed a ten-
dency towards a diminution of the mean
haemoglobin values since 1991. However,
the difference between the levels at the
onset and the end of the period was sta-
tistically significant (p < 0,05) only.

The individual evaluation of the
haemoglobin content demonstrated that at
the beginning of the period under obser-
vation (in 1988) the haemoglobin value
was over 120 g/l in 57,14 per cent of the
boysandin 51,13 per cent of the girls aged
one year (Table 1). Since 1990, there was
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Fig. 1. Mean haemoglobin values of one-year old infants (in g/L)
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- amarked tendency towards a reduction
of the relative share of these infants the
differences between the onset and the end
of the period being statistically reliably (p
<0,05). In 1992, the haemoglobin con-

‘tent was particularly low in the boys and it
‘was over 120 g/1in 20,18 per cent of them
‘only. The relative part of infants with hae-
moglobin values below 110 g/lg in the be-
ginning of the period was low. Since 1990,
however, this relative share sharply in-
creased being more clearly outlined with
the boys.

At the onset of the period of ob-
servation the haemoglobin content is al-
ready over 120 g/l in most children who
are turned three (Table 2). Thir relative
part, however, decreases until the end of
the period. while, on the other hand, the
number of the infants with haemoglobin
content between 110 and 120 g/ in-
creases. The latter is considered as low
for this age. The percentage of 3 year-old
infants with haemoglobin values below
110 g/l remains low during the whole pe-
riod of observation.

Table 1

One-year old infants’ distribution according to haemoglobin concentration
Year Over 120 g/l 110-120 g/l Below 110 g/l

boys (%) girls (%) boys (%) girls (%) boys (%) girls (%)
1988 57,14 51,13 32,38 46,59 10,47 2,27
1989 46,42 50,00 40,47 41,66 13,09 8,33
1990 51,11 58,00 41,11 32,00 7,17 10,00
1991 36,69 39,56 39,44 46,15 23,85 14,28
1992 20,18 37,61 50,45 45,87 29,35 16,51
\1993 29,35 39,44 48,62 50,45 22,00 10,09

1994 45,63 41,05 33,98 43,15 20,38 15,78
1995 31,37 39,09 45,09 40,90 23,52 20,00
1996 37,89 30,09 44,21 47,67 17,89 22,09
1997 33,92 30,23 32,14 38,00 33,92 28,00

Table 2

Three-year old infants’ distribution according to haemoglobin concentration
Year Over 120 g/l 110-120 gl Below 110 g/l

boys (%) girls (%) boys (%) girls (%) boys (%) girls (%)

1990 68,57 78,40 28,57 21,59 2,85 0
1991 69,04 77,38 26,19 19,04 2,76 3,57
1992 70,00 70,00 20,00 26,00 10,00 4,00
1993 62,38 64,83 32,11 28,57 5,50 6,59
1994 56,88 62,38 35,77 24,77 71,33 12,84
1995 63,88 61,46 25,68 34,86 11,00 3,66
1996 57,28 58,94 39,80 36,84 2,91 4,21
1997 46.07 42,72 48,03 41,81 5,88 6,36
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Haemoglobin elevation with age
represents a physiological regularity of
early infancy (4,7). It is of interest to de-
termine the percentage of the infants which
haemoglobin level has decreased during
their 2-year growth period from the age
of one till the age of three. Their relative
share varies between 14,97 per cent and
31,0 per cent during the whole period of
observation. This fact indicates that in
some infants haemopoiesis does not com-
pensate the rising requirements of the
growing organism.

Our results allow the assumption
that there exists a risk for iron-deficiency
states and anaemia in a considerable part
of the 1-3-year old infants. The
etiopathogenetic role of irrational and in-
adequate nutrition for these states is cru-
cial, indeed (2,4,5). Numerous authors
relate the iron-deficiency states and
anaemiae with poor economic status and
insufficient nutrition (13,15). The period
under observation coincides with the eco-
nomic transition and the stagnation-in-
duced lowering of the level of living stan-
dards of large social groups of the popu-
lation. During the period from 1990 till
1996, reduced rates of real family con-
sumption by more than 50 per cent have
been established (3,6,11). There are data
about unfavbourable changes of the nutri-
tion status of sucklings and infants aged
up to 6 years manifested nyy chronic in-
sufficient consumption of proteins, vita-
mins, mineral salts (iron salts including) for
a long-lasting period (8,10).

Both primary and secondary pre-
vention of iron-deficiency states and
anaemiae represents an actual problem
and thus it should be considered a priority
of national public health policy. Mother’s
milk supply, especially during the first 6
months of life, along with timely and cor-
rect nutrition with vegetable, fruit, meat
and other foods adapted to the corre-
sponding age is an important prophylactic
factor in this aspect. Iron-enriched foods
have to be more widely applied in infants’
nutrition schedules. Besides, as demon-
strated by the present invesigation, a timely
prevention using iron-containing prepara-
tions is required to avoid the development
of a pathological process in this health-risk
population group.

CONCLUSIONS

1. During the 10-year period of
observation the mean haemoglobin values
of 1-3-year old infants tend to decrease
more outlined in boys. ‘ /

2. The relative share of one-year
old infants with haemoglobin levels over
120 g/1 diminishes since 1990 while that
one of the infants with haemoglobin levels
below 110 g/l strongly enhances (by 2-3
times).

3. During the period of socio-eco-
nomic transition there exists a risk for
emerging iron-deficiency states and
anaemiae in sucklings and infants requir-
ing the performance of complex preven-
tive measures.
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OuneHka Ha pUCKA OT XKeJIA304e(PUUNTHH CbCTOAHUS
npu aeua ot 1 10 3 roqumHa Bb3pact or Bapna

K. IlerpoBa
Kameopa no xueuena u exonozus - Meouyuncku ynusepcumem - Bapua

Pe3rome: IpoyueHo e xeMoriioOMHOBOTO ChabpxkaHue Ha 1884 nema. XeMornoOuHBT €
u3ciaenBaH Ha 1- u 3-ropuinHa Be3pacT. M3caeaBanero e peTpocnekTUBHO 3a 10 roaumeH
nepuon 1 obxBama nena, pogeHu ot 1987 mo 1996 roguna. CpenHute CTOHHOCTH Ha
XemornoOHnHa 1oka3BaT TeHICHIHA 3a HaMaisiBaHe cieX 1990 r. mo-cuiHo u3pas3eHo mpu
MomyeTaTa. OTHOCHTENHHUAT AN Ha JelaTa Ha 1-roAMIIHA BB3pacT ¢ XEMOIJIOOHMH Hax
120 r/m HamansBa, a CHJIHO HapacTBa HPOLEHTHT Ha Jelara ¢ xeMornooun nox 110 r/n.
3HayuTENEH € MPOLEHTHT Ha JIeLaTa , IPH KOUTO XeMOTTIOOMHBT HaMallsiBa MEXAy 1- U 3-
roguuiHa Bb3pacT. IlodydeHnuTe pesyiTaTd naBaT OCHOBaHHME Aa Ce IpHeMe, Ye 3a
3JHaYMTENHA 4YacT OT AeuaTa OT l- mo 3-roauurHa BBH3pacT CHUIECTBYBA PUCK OT
Ke130AePUIUTHU ChCTOSHHA U aHeMHs. ToBa Halara HeOOXOAUMOCTTA OT IIpUJIaraHe Ha
KOMILIEKCHH PO HIAKTHYHH MEPKH.
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