
~ a 
During its early development 

the earth's atmosphere was, in 
chemical terms, a reducing 
environment and produced an 
abundance of ferrous iron which 
therefore bccame the form used in 
early biological molecules. Later, 
increasing amounts of oxygen 
became avai1able, iron converted to 
the ferric form and organisms had 
to evolve various mechanisms to 
utilize it. Bacteria synthesise high
affinity chelating agents to extract 
iron from their surroundings; plant 
roots exudc a substance which 
faci1itates iron absorption; while 
mammals have evolved a specific 
"shuttle" protein - transferrin - in 
the upper intestinal tract. These 
mechanisms work well for bacteria, 
plants and many mammals, but 
hu mans appear to have difficu1ty in 
maintaining an adequate iron 
balance. Besides iron, 
erythropoicsis requires an adequate 
regular·supply of other nutrients, 
notably folate and vitamin B 12. The 
relative deficiency of these minerals 
and nutrients results in various 
forms of anaemia. 

Anaemia, defined as a 
diminished capacity of the blood to 
carry oxygen, can be the result of a 
reduction in either the number of 
erythrocytes or the haemoglobin 
content, or in both combined. The 
symptoms and signs include 
tiredness, giddincss, headache, 
palpitations, angina, shortness of 
brealh, oedema and pal1or. The 
aetiological c1assification of 
anaemia is set out in Table l. An 
important proportion of anaemias 
are deficiency anaemias, depcndent 
directly or indirect1y on nutritional 
deficiencies of iron, fo!ate, and 
vitamin BI2. 

Nutritional anaemia is not a 
disease entity, it is rather a 
syndrome caused by malnutrition in 
its widest sense. WHO has defined 
it as "a condition in which the 
haemoglobin content of the blood is 
lower than normal as a result of a 
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deficiency of one or more essential 
nutrients, regardless of the cause of 
such deficiency" (WHO, 1972). 
Anaemia is the end-result of severe 
nutrient deficiency of one or more 
hemopoictic factors, usually iron, 
lcss frequent1y folate or vitamin 
B 12. Haemoglobin concentration, 
by which anaemia is diagnosed, is a 
relatively insensitive index of 
milder degrees of nutrient 
depletion, so that by the time a 
person bccomes anaemic, there is 
already a marked degree of nutrient 
deficiency. The diagnosis of 
anaemia poses a number of 
problems, chief among them being 
the probJcm of defining what is 
"normal haemoglobin 
concentration". The norms bclow 
which anaemia or deficiency should 
be considered to exist are laid down 
in Table 2. 

Nutritional anaemias are 
rclated to the social and economic 
circumstances of the population. 
They are thus an important problem 
in underdeveloped and developing 
countries, particularly in women of 
reproductive age and children. The 
proportion of women with a 
haemoglobin concentration below 
the norm is related to the GNP of 
the country/region. In Asia and 
Africa, regions with low GNP's, the 

Table 1 
The aetiological classification 

ofanaemia 

o Deficient production of 
erythrocytes 

• lron deficiency 
• Cyanocobalamin 

(vit B 12) deficiency 
• Folic acid deficiency 
• Myxedema 
• Ascorbic acid 

(vit C) deficiency 
• Disorders oferythropoiesis 

in the marrow 
• apalastic anaemia 
• malignant 

invasion 
• toxic effects of drugs, 

infection, uraemia 

o Excessive loss of erythrocytes 

• Haemorrhage 
• Abnormal haemolysis 

• congenital defects 
(hereditary 
spherocytosis, 
thalassaemia, 
G6PD deficiency) 

• acquired causes 

Figure 1 - SPECIFIC MORTALITY RATES FOR ANAEMIA 
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Table 2: 
Diagnostic Criteria for 
Anaemia (WHO, 1972) 

CHILDREN: 
6 months - 6 years 
6 - 14 years 

ADULTS: 
Males 
Females 

- non-pregnant 
-pregnant 

11.00 g/dl 
12.0 g/dl 

13.0 g/dl 

12.0 g/dl 
11.0 g/dl 

percentage of anaemic women was 
estimated at 58 and 40% 
respectively. In Latin America, with 
a moderate GNP, 17% of women 
were estimated to be anaemic. On 
lhe olher hand, European countrics 
were shown lo have a inddence of 
anaemia amounting to 4-7%, whi1e 
the USA and Australia has 
incidence rates of 6 and 5% 
respeclively (WHO, 1979). There 
has bcen in the lalter part of lhe 
lwenlieth cenlury a marked 
improvement in the sodo-economic 
and healLh status of the MalLese 
community. In 1952 it was 
commenled that rickels was 
frequent enough in the MalLese 
population to justify enquiry, and 
e[forts were iniliated to supplement 
the diet of school children by the 
[ree distribution of milk. It was 
further commented lhat it was to be 
regreued that commcrdal 
propoganda focussed on the 
importance of vitamins and 
calcium, but neglectcd iron 
requircments - a mineralloo ofLen 
very badly needed by MaILese 
multiparous women and lheir 
of[spring (Galea, 1954). The 
deficiency disorders remain a cause 
of populalion mortality (Figure 1). 

The social and health 
siLuation on the Maltese Islands 
improved in subsequent years. In 
the late 1960's a preliminary 
epidemiological study showed lhat 
the haemoglobin 1evels in both 
scxes fell wiLhin the normal range 
being above 12.8 g/dl in males and 
12.2 g/dl in females (Fenech et al, 
1970). The mcan hacmoglobin 

levels of 292 male donors were 
shown to approximate 14.0 gldl, 
while in 41 female donors the level 
was lower at 12.7 gldl (Schembri 
Wismayer and Gingell, 1970). 
Haemoglobin 1evels bdow 13 gldl 
wcrc found in 29.6% of adult males, 
while anacmia was identified in 
2.9% of newboms who had a mean 
haemoglobin of 16.0 g/dl (sd 2.6) 
(Felice, 1975). Women of child 
bearing age were shown lO have a 
mean haemoglobin level of 13.6 gI 
dl, a figure similar to those reported 
from olher countries at the time: 
United Kingdom 13.8 g/dl 
Norway 14.1 g/dl 
Canada 13.8 gldl 
Israel 12.4 - 12.8 g/dl 

(Fenech,1968). 

The haemoglobin value did 
not appear to be markedly 
influenced by age, but there 
appeared to be a direct positive 
correlation between grand 
multiparity and haemoglobin level. 
The incidence of a low 
haemoglobin (under 12 gldl) in the 
screened population was 6.2% in 
married women and 4.5% in 
unmarried women. The causes 
identified for the low haemoglobin 
in 20 patients are outlined in Figure 
2 (Fenech, 1968). The mean 
haemoglobin level of 140 pregnant 
women was estimated at 11.56 gldl 
(sd 3.92) at 24 weeks and 12.93 gldl 
(sd 3.61) at 34 weeks gestation 
(Schranz, 1986). 

Figure 2 - CAUSES OF ANAEMIA IN MALTESE FEMALES: 1966 
Hb < 12 gldl 
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Source: Fenech, 1968 

Figure 3 - CAUSES OF PREGNANCY ANAEMIA: 1968 & 1990 
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Figure 4 - PREGNANCY ANAEMIAS - REVISED DEFINITIONS 
(*** normal MCV: probably physiological) 
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were reported by Fe1ice who found 
25% of pregnant females to have a 
haemoglobin less than 11 g/dl 
(Felice, 1975). In 1990, the 
incidence of pregnancy anaemia in 
Maltese women was established at 
7.2%, with nutritional anaemias 
accounting 73.7% of the patients 
with a low haemoglobin (Zammit, 
1991). This high 1990 incidence of 
nutritional anaemias defined with 
the same criteria used in 1968 was 
reported irrespective of the high 
proportion of haematological and 
nutritional prescriptions used in the 
Maltese pregnant population. The 
Drug Use in Pregnancy Study in 
1987 showed that 92% of women 
receivecl iron supplements during 
their pregnancy, while a further 
28% received nutritional 
supplcments. The haematological 

supplements were generally 
prescribed by the second trimester 
(Savona-Ventura and Grech, 1990). 

The incidence of a low 
pregnancy haemoglobin appears to 
have decreased during the twenty 
year period of the two surveys from 
8.5% in 1968 to 7.2 % in 1990, 
though the difference was not 
statistically significant (p>0.1). The 
decrease was mainly in the number 
of patients with severe anaemia (Hb 
< 10 gldl) when the incidence fell 
from 2.7% to 1.8%. The incidence 
of a mild anaemia (Hb 10-11 gid!) 
only clecreased from 5.8% in 1968 
to 5.4% in 1990. The causes for the 
anaemia showed litt1e difference 
between the two study groups 
(Figure 3). Deficiency anaemias in 
1968 accounted for 67.1 % and 
73.7% in 1990, while physiological 
anaemia of pregnancy accounted for 
10.5% and 11.5% respectively. 
Congenital anaemias (mainly 
thalassaemia trait) accounted for 
7.9% and 9.0% respectively, while 
urinary tract infeclion accounted for 
5.3% and 5.7% respectively. There 
were 9.2% of cases in 1968 where 
the cause for the low haemoglobin 
was not identified, and this alone 
could have accounted for the 
differences noted. The reported 
incidences of pregnancy anaemia 
vary from one country to another 
depending on the social 
circumstances of the country. In 
developing countries, deficiency 
anaemia may account for up to 50% 
ofpregnancies (Table 4). 

The incidence of anaemia in 
Maltese pregnant women, defined 
as a haemoglobin level of less than 
11 g/dl, was estimated in 1968 to 
account for 8.5% of the screened 
population. About 40% of women 
were receiving haematological 
supplements at the time of 
screening. The incidence of 
anaemia appeared to be higher in 
women not receiving 
haematologicals than in women 
who received iron supplements 
(Table 3). Grand multipara had a 
significantly lower haemoglobin 
(p<O.OOI) and packed cell volume 
(p<O.Ol), than women of a lower 
parity. There was no association 
with matemal age (Benster, 1968). 
The causes of anaemia werc 
identified to be caused by 
deficiency anaemias in 67.1 % of 
cases (Figure 3), these being 
accounted for by iron deficiency in 
56.6% and possiblc folic acid 
deficiency in 10.5%. It is well 
established that dietary iron is 
barely sufficient to meet the 
requirements of pregnancy, and 
deficiency is likely to occur if there 
is any additional predisposing 
factor. The anaemic pregnant 
patients were shown to have had a 
greater incidence of menorrhagia 
before pregnancy, gastro-intestinal 
disorders, haemorrhoids and 
b1eeding gums. lt was a1so round 
that the intake of meat was less 
frequent in anaemic patiems 
(Benster et al., 1969). Higher figure 

Table 3: 
Incidence of Pregnancy Anaemia by haematological use 

(Benster, 1968) 

Hb level 

<10 g/dl 
10 - 11 g/dl 

< 11 g/dl (total) 
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Table 4: 
Incidence ofpregnancy anaemias (Hb<lO gldl): 1953-1968 

(Benster, 1968) 

aspect of the problem. Beta
thalassaemia trait has been reported 
to occur in about 4% of the Maltese 
population, the prevalence being 
reportedly higher in Gozo than in 
Malta, and accounts for about 20% 
of anaemias in Malta (Vella, 1962; 
Cauchi, 1970; Felice, 1975), though 
recent studies in the pregnant 

··Malta 
·············lJ~ii~(J}(ingdom: Lond9il (East~nd) 
. ......... ... •...•••••...•.•...•. .••... ..... kberdeen . . 

;"g~,l~~;j' 
]rel~n~(I>Ublin) . .. .< . ... .. 
:uSA(Louisiana: low incomegroup) . 

3f.4%<i ••• · 

··~~~~·l)r 
female population suggest a 
prevalence of about l % (Zammit et 
al, 1991). In additibn the Maltese 
population has been found to have 
fatal haemoglobin varianta with an 
incidence of about 2% (Cauchi et 

Chin3(Hong Kong) . 
Australia· 

. ... Is~aM(jel;usa)em) 
.S.Arrica (Pretoria: Uantll) . 

)··.T"lnidad 
.)India{Vellore) 

Deficiency anaemias in the 
Maltese population appear to be a 
common problem during 
pregnancy, apparently accounting 
for 67-74% of all cases of 
anaemias. However in spite of the 
improvements in the social, 
economic and biological status of 
the population, and changcs in the 
prescribing habits over the last 
twenty years, there has bcen little or 
no significant change in the 
incidence and type of pregnancy 
anaemia in Maltese prcgnant 
women. These observations suggest 
that anacmias due to nutritional 
deficiencies are rare in the Maltese 
Islands, and deficicncy anaemias 
are predisposcd to by previous 
chronic blood loss. Furthermore the 
probIcm remains that the definitions 
used to identify deficiency 
anaemias in pregnancy must 
incorporate the physiological 
changes that are known to occur 
during pregnancy. A substantial 
proportion of cases defined as 
deficiency anaemias on the basis of 
a low ferritin, folic acid or vitamin 
B 12 werc shown to have normal 
mean corpuscular volumes 
suggesting these cases to be 
"physiological anaemias of 
pregnancy" caused by 
hypovolaemia. 

These corrections would 
suggest that physiological anaemia 
of pregnancy may account for 59% 
of all cases with a haemoglobin Icss 

·.6.9%\ 
2·Q% .. (·.·.r 
34.0·.%")· 
40.0% ....•.••..... 

than 11 g/dl, white deficiency 
anaemias account for only 25% of 
cases (Figure 4) 

In view of the data which 
suggests that less than a hundred 
women annually suffer from 
deficiency anaemia during 
pregnancy one must question the 
usefulness of routinely prescribing 
haematological suppIcmentation to 
all women in a population with a 
good socio-economic status. These 
supplements should be reserved for 
women shown to have specific 
deficiency disorders, especially 
considering the gastro-intestinal 
side-effects of these drugs (Zammit 
and Savona-Ventura, 1992). 

Congenital anacmias in the 
Maltese population are an important 
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E.C. RESEARCH FELLOWSHIPS 

IN GENERAL PRACTICE 

The European Community has agreed to fund, as 
part of the Human Capital and Mobility programme, a 
number of research fel10wships in primary care. 

FeIlowships are open to medical and non-medical 
graduates from Europe (resident outside the UK) and 
will be based at the Department of Primary Care at the 
University of Southampton. Attachment to the 
Department of Public Health and Primary Care at the 
University of Oxford may also be possible. 

Two types offellowship are offered: 

Training Fellowships 
These wi11 be of 12 months duration and fellows 

wi11 be helped to undertake original research preferebly 
in liason with a primary care research organisation in 
their home country. It is hoped that they wi1l become 
involved in the European "Cochrane" initiative in 
primary care. 

Senior Fellowships 
These wi11 be for up to 3 months duration and are 

for research workers of senior lecturer or professorial 
status to facilitate ex change of ideas and expertise. 

Fellowships wi11 cover the cost of retum travel to 
the UKo Training Fellows wi11 be paid a fiat rate of 3,800 
ECU (about f2,6(0) per month. Senior Fellows wi1l be 
reimbursed for travel and living expenses at a rate to be 
negotiated with the Commission. Fellowships must be 
taken up between 1994-6. It is hoped to appoint 3 
Training Fellows and 4 Senior Fellows during this 
period. 

Informal expressions of interest are encouraged 
and should be made as soon as possible, to: 

Dr David Mant, 
University Department of Public Health and 
Primary Care, 
Gibson Bui1ding, Radc1iffe Infirmary, 
OXFORD, OX2 6HE, United Kingdom, 
Tel: 44-865-319125 Fax: 44-865-511635 

of 

Professor Ann-Louise Kinmonth, 
Department of Primary Medical Care, 
Aldermoor Health Centre, Aldermoor Close, 
SOUTHAMPTON, SOI6ST, United Kingdom 
Tel: 44-703-783111 Fax: 44-703-701125 




