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Abstract
Objective-To assess the feasibility and acceptability of screening young children for iron deficiency
in a deprived inner city practice and to assess the
effects of a programme of dietary education.
Design-Prospective study of children in general
practice, comparison with historical controls.
Setting-A deprived inner city practice.
Patients-127 Children aged 13-24 months. Findings were compared with those in 110 children of the
same age studied previously.
Interventions-All mothers received dietary education antenatally and in the first year after giving
birth. Screening for iron deficiency (defined as mean
cell volume <75 fl and haemoglobin concentration
< 105 g/l) and haemoglobinopathy (when appropriate) was offered for all children attending for
immunisation against measles, mumps, and rubella
over 12 months; capillary blood samples were taken
after immunisation.
Main outcome measures-Uptake of the screening
programme expressed as the percentage of all
children eligible for immunisation who were
screened, and the effectiveness of the dietary
education as shown by the prevalence of iron
deficiency in the two groups.
Results-Altogether, 122 of the 127 (96%) children
who attended for immunisation had their haemoglobin concentration and mean cell volume
measured; 90% of all children aged 13-24 months in
the practice were screened. Dietary education,
clinical procedures, and counselling were incorporated successfully into the clinic's work. Ten
children (8%) were iron deficient, all of whom
responded to iron supplements, and eight had
a haemoglobinopathy trait. In the previous study
110 children (70%) had been screened and 28
children (25%) had been iron deficient. The two
groups were similar in terms of sex, social class, and
ethnic group.
Conclusions-Screening young children for iron
deficiency, sickle cell disease, and thalassaemia
when they attended for immunisation was acceptable and successful in a socially deprived inner city
practice. Dietary education may have accounted
for some of the reduction in the prevalence of iron
deficiency that occurred over the two years.
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Introduction
The importance of diagnosing and treating iron
deficiency in childhood has been recognised and routine
screening suggested.'4 Iron deficiency is associated
with developmental delay and behavioural disorder in
children,' - and developmental performance rapidly
improves when it is corrected7.' Nevertheless,
the acceptability and logistics of screening for iron
deficiency have been questioned,' and a recent report

of the British Paediatric Association's working party
on child health screening indicated the need for further
research before routine surveillance for iron deficiency
was recommended. '
This inner citv practice in Bristol serves an area
characterised by widespread deprivation; two fifths of
the children registered with the practice are members
of single parent families, and half are members of an
ethnic minority, principally West Indian. A study
carried out between July 1986 and January 1987 had
indicated the need for routine screening for iron
deficiency4; screening had been offered to 527 children
under 5 years of age, and 365 children (uptake 70%S)
had had their capillary haemoglobin concentration and
mean cell volume estimated. The prevalence of iron
deficiency (defined as a mean cell volume <75 fl or a
haemoglobin concentration <105 g/l, or both) was
15 91%. Iron deficiency was more common in children
in the second year of life (25%) and in children from an
ethnic minority (24%). There were no differences in
either social background or ethnic group between the
screened and unscreened children; the findings were
therefore considered to be generalisable to the practice
population.
As a result of that study we introduced a programme
of dietary education to prevent iron deficiency to all
parents, both antenatally and in the first postnatal year.
Screening for iron deficiency was offered for all
children in their second year of life. Furthermore, as
the baby clinic was well attended, with uptake of
measles vaccine being over 90%,` screening was
offered to children when they attended for immunisation against measles (later measles, mumps, and
rubella). At the same time haemoglobin electrophoresis was done for children who were members of
an ethnic minority.
The aims of this studv were twofold: firstly, to assess
whether routine screening would be acceptable to
patients, as measured by the uptake rate, and whether
it could be incorporated easily into the work of the
practice; and, secondly, to assess the effectiveness of
the programme of dietary education by comparing the
prevalence of iron deficiency with that found in the
original study.

Subjects and methods
The primary health care team is based in a health
centre and comprises five doctors (serving 11 000
patients), four attached health visitors, four treatment
room nurses, and two midwives; all work together
closely. Dietary education to prevent iron deficiency
was introduced in 1987. The midwives and health
visitors discuss with the parents the importance of
dietary iron, the consequences of iron deficiency, and
the results of our previous study. A diet sheet produced
by the senior dietitian at Bristol Children's Hospital
listing food rich in iron as well as those foods acceptable
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Preventing iron deficiency in preschool children by implementing
an educational and screening programme in an inner city practice

Results
Altogether 122 of 127 children aged 13-24 months
who attended for immunisation against measles or
measles, mumps, and rubella were screened for iron
deficiency. Haemoglobin electrophoresis was carried
out for all children who were members of an ethnic
minority. Uptake of immunisation was 93% (127/136),
giving an overall uptake of the screening procedure of
9(%/o. The children screened did not differ from the
children in the previous study in age or sex, but a
slightly smaller proportion of children were of AfroCaribbean parentage and a slightly larger proportion
white (table I).
Ten children (8%) were found to be iron deficient,
compared with 28 out of 110 (25%) in the previous
study. Seven of these 10 children (6%) had a haemoglobin concentration less than 105 g/l (table II),
compared with 12 (11%) previously. All these children
TABLE i-Demographic charactenistics of children aged 13-24 months
in present (1988-9) and previous (1986-7) studies ofprevalence of iron

deficiency
1988-9
No studied
Mean age (months)
Sex (No (i)):
Male
Female
Ethnic group (No (0)):
White
Afro-Caribbean or mixed parentage
Vietnamese

122
16

1986-7
110
16-6

65 (53)
57 (47)

59 (54)
51 (46)

66 (54)
51 (42)
2 (2)

56 (51)
50 (45)
2 (2)
2 (2)

[ABLE III-Prevalence of iron defcietncv in children aged 13-24
motnths bv ethnic group in present (1988-9) and previous (1986-7)
studies. Figures are numbers (percenttages)
Ethnic group

1988-9

1986-7

White
Afro-Caribbean or mixed parentage
Vietnamese
Indian subcontinent

4 (6)
4 (8)
2 (100)
0

7 (13)
18 (36)
2 (100)
1 (50)

were given iron supplements and showed a rise in
haemoglobin concentration. The prevalence of iron
deficiency in children of Afro-Caribbean parentage was
much lower in this study than the previous one (table
III). Four children were found to have sickle cell trait,
one haemoglobin C trait, and three 1i thalassaemia
trait.

Discussion
Despite general agreement that iron deficiency is an
important treatable condition in childhood, questions
have been raised about the acceptability and effectiveness of a screening programme.2 '" The results of this
study suggest that parents, despite living in conditions
of great deprivation, will accept this screening test for
their children. The reasons for the high uptake are
probably the good relationship that has been forged
between parents and members of the primary health
care team and that the blood sanmples are taken by
members of staff known to the parents. Furthermore,
the parents regarded screening for haemoglobinopathies as important. Offering screening at the time of
immunisation against measles, mumps, and rubella
made organisation simple as parents are routinely sent
appointments to attend for immunisation; counselling
had taken place at an earlier stage. In the previous
study children had been invited to the health centre's
"iron clinic" specifically for screening for iron state and
no other health services had been offered. This may
explain why the uptake in that study was just 70%.
Just 8% of the children in this study were iron
deficient compared with 25% in the previous study.
We believe that the results from the two studies can be
compared as in the earlier study there were no sociological or ethnic differences between those who were
screened and those who were not. Furthermore, there
have been no obvious changes in the social milieu of the
area; if anything, deprivation has become more evident.
The criteria used to diagnose iron deficiency were
identical in both studies.
Nevertheless, caution must be exercised in interpreting these results. Although the prevalence of
anaemia (haemoglobin concentration <105 g/l) was
reduced, the reduction was not large. The definition
of anaemia and iron deficiency has been much discussed.4 7 16 Furthermore, others have measured
serum ferritin concentration, red cell protoporphyrins,
and transferrin saturation in assessing iron state.'7 In
our study haemoglobin concentration and mean cell
volume were the only variables measured, and our
definitions of iron deficiency may underestimate the
overall prevalence. We considered that additional
measurements were beyond the scope of this general

practice investigation.

The reduction in prevalence in iron deficiency is
probably due to several reasons but must to some
degree have been influenced by the health education
TABLE iI-Prevalence of iron deficiency in children aged 13-24 months programme introduced after the results of the first
in present (1988-9) and previous (1986-7) studies
study were known. This entailed a combined approach
by health visitors, midwives, and treatment room
1988-9
1986-7
nurses, who gave all parents a diet information sheet.
The dieta.ry education was integrated into general
No (%) of children screened
122 (90)
110 (70)
No (0%) iron deficient
10 (8)
28 (25)
health education given by members of the primary
Mean haemoglobin (g/l)
119
117
health care team. Interestingly, two large scale studies
Indian subcontinent
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to vegetarians (12% in the previous study) is given to all
mothers. In addition, the reasons for screening all
children when they attend for immunisation are discussed at an early stage.
All children attending the baby clinic for immunisation against measles or measles, mumps, and rubella
between June 1988 and May 1989 were offered screening for iron deficiency. All children were seen before
immunisation by one of the general practitioners.
Capillary blood samples were taken by the treatment
room nurses after the immunisation procedure. Blood
(0 5 ml) was collected in a Microvette EDTA tube
and processed in a Coulter S counter. Haemoglobin
electrophoresis was also carried out for children who
might be at risk of having or being carriers of a
haemoglobinopathy. None of these children had been
investigated in the previous study. All children found
to be iron deficient or for whom haemoglobin electrophoresis yielded abnormal results were recalled and
their parents counselled by the treatment room staff.
All children with iron deficiency were treated with
ferrous fumarate syrup, and haemoglobin, mean cell
volume, and reticulocyte count were estimated two to
three weeks later.
To compare these children with those in the
previous study we studied only children aged 13-24
months. Uptake of immunisation against measles
or measles, mumps, and rubella was calculated by
scrutinising the notes of all children eligible for
immunisation during the study, and overall uptake of
the screening procedure was calculated from this. The
two groups were compared for age and ethnic group,
and the mean age of each group was estimated.
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in the United States have shown a declining prevalence
of anaemia in children from both low income and
middle class families.,' The supply of free formula
and cereal rich in iron and of juice supplemented with
vitamin C (the special supplemental food programme
for women, infants, and children) to low income
families2" and better education of middle class families
are suggested explanations. Stockman, commenting
on these studies, argued that their findings, though
encouraging, underestimated the prevalence of iron
deficiency4; the behavioural and developmental
disturbances associated with iron deficiency may occur
in the absence of anaemia.'2
Although this study showed that the prevalence of
iron deficiency has fallen, iron deficiency still remains a
problem. We will continue to screen all young children
and treat those found to be iron deficient. It is also
important that all children who may have a haemoglobinopathy are identified at an early age and their
parents counselled. Taking capillary blood samples is
simple and acceptable to parents and took little time.

