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Intestinal Helminthiasis and Anaemia in Youngsters from
Matriz da Luz, District of Sao Lourenco da Mata, State of
Pernambuco, Brazil
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A group of youngsters (4-18 years old) in northeast Brazil was studied to establish the prevalence of
anaemia and intestinal parasitism, as well as to analyze the correlation between them. Two criteria were
used to determine the state of anaemia, the level of haemoglobin and the mean of corpuscular volume
The first was considered a single criterion and the second an associated criteria, used in an attempt to
correlate anaemia with iron deficiency. The prevalence of intestinal parasitism was 93%, while the
prevalence of anaemia was 43.1% and 16.1% according to the criteria employed (single or associated
respectively). Anaemia was significantly associated with both sex and age. No significant statistical
difference was observed when the association was made between each parasite and anaemia even wi
those more related to anaemia.
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Anaemia and iron deficiency are worldwide Several studies have identified the main causes
serious public health problems, with very highof anaemia iron deficiency as inadequate iron in-
prevalence rates in children and pregnant womeagestion and abnormal loss of blood as a conse-
(OMS 1972, Oliveira 1990, Unicef 1994b). guence of parasitic infection (Sigulem et al. 1978,

Besides disrupting growth, iron deficiency in-Salzano et al. 1985, Szarfarc 1985, Robertson et
creases susceptibility to infections, enhances tla. 1992, Turconi & Turconi 1992).
development of infectious processes, interferes in In Brazil, anaemia has been studied for the last
mental activity leading to apathy, irritability andthree decades, however, many of these studies were
lower powers of concentration as well as a reducezarried out on selected samples of particular groups
learning capacity, chiefly in childhood (Was & (demand of the health services, school children,
Chandra 1984, Bundy 1985, Arruda & Arrudaetc.), making it impossible to establish an epide-
1994). More than two billion people, correspondmiological profile of anaemia that would be rel-
ing to more than 1/3 of the human population irevant to the whole country. Nevertheless those
the world, are anaemic (Simmons 1985, PAHO &tudies have suggested that anaemia, chiefly those
WHO 1994, Cook et al. 1994). It is known thatcaused by the iron deficiency, are frequent in chil-
between 30% to 60% of persons aged less than dEen (Salzano et al. 1980, Szarfarc 1985, Monteiro
in Africa suffer from iron deficiency anaemia. & Szarfarc 1987, Romani et al. 1991, Torres et al.
Higher percentages were detected in children agé®94) and pregnant women (Salzano et al. 1980,
up to 7 years. In Asia, anaemia occurs in 50% dfrruda et al. 1991).
children reaching 92% in those aged less than 2 On the other hand, in the same populations of
years, while in South America prevalence oscilpoverty people, the prevalence of intestinal helm-
lates between 15% to 50% (Pritchard et al. 1991inths is very high. Recent estimates (cited by Chan
1997) are of 3,452 billion of people that harbours
Ascaris lumbricoide$1,273 million), hookworm
(1,277 million) andTrichuris trichiura (902 mil-

: _ lion). Intestinal helminth infection only in rare situ-
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cause of anaemia by practioners is very frequentoglobin level was lower than the WHO criterion,
(Unicef 1994a). (children aged less than 6 whose haemoglobin level

In the present study, the prevalences of anaem@lower than 11g/dl; children aged between 6-14
and intestinal helminthiasis have been determineghose haemoglobin level is lower than 12g/dl and
in a high risk population and the possibility ofmales aged more than 14 whose haemoglobin level
existing correlation between them was established lower than 13g/dl); this was considereddimgle

MATERIALS AND METHODS criterion. We also considered in our definition of
] ] ] . anaemia thassociated criteriorof microcytosis

This study was carried out in the locality ofidentified when corpuscular medium volume
Matriz da Luz, a district of S&o Lourenco da MatagCMV) was lower than 80fl (Rapaport 1990, Desai
RECife, State of PernambUCO, Brazil. Part Ofth& Choudrhy 1993) Both criteria were used in or-
area was formerly covered by the characteristiger to obtain a better approximation of the number
vegetation of a tropical forest, that has been dgf anaemics who presented iron deficiency, since
stroyed and substituted by the monoculture of jevel of haemoglobin between 9-12g/dl and a con-
sugar-cane plantations (Barbosa & Silva 1992). comitant microcytosis indicate an iron deficiency,

More than 50% of Sao Lourenco da Mata popumild thalassaemia or chronic infection (Rapaport
lation, 10,743 inhabitants, is between 5 and 19990, Desai & Choudrhy 1993).
years of age (FIBGE 1991). Matriz da Luz is an  Correlations were analyzed between the preva-
agricultural area, presenting urban-rural CharaCterence of anaemia and sex and age as well as para-
istics. The climate is hot and humid and the avesijte prevalence and intensity. Statistical analysis
age annual temperature is’28 Our sample con- were carried out using the EPIINFO 5.01 version
sisted of 299 children: 153 (512%) male and 14@3ean et al. 1990) Prevalence ratios and Chi-

(48.8%) female. The commitment of the municisquare tests were also employed, using 0.05 as the
pal school-teachers and their contact with the famgritic level of significance.

lies encouraged involvement in the project. After
the agreement of their parents, children were reg- RESULTS
istered and invited to go to the local health unit. When thesingle criterionwas used, the re-
They were examined by physicians and twaorded prevalence of anaemia was 43.1%, 52.1%
samples of faeces and one of blood were collecteid. males and 34.6% in females (Table I).
Stool examinations were made according to Lutz’ The frequency distribution of haemoglobin lev-
method, described in Rey (1991), with a modificaels by sex and age showed for males aged 4-5 years
tion that consisted of making a smear ofd@f mean values higher than the adopted critical value.
sediment for microscope examination. Eggs an@lhe same was observed in females aged 14 or more
larvae of each parasite were counted and the to(dable 111).
number of eggs or larvae/gram of faeces was cal- Analyses of the association between prevalence
culated. A child was considered positive if at leastf anaemia and age also showed statistical signifi-
one egg or larva was found in one of the examsance ¢2 = 38.28, p<0.01). Statistical significance
The haematological study was done by using &as also observed when anaemia was associated
haematological analyzer (CELL-DYN 3000CS). with both age and sex4 = 24.83, p<0.01) for

A child was considered anaemic when the haenales andd“ = 14.33, p<0.01) for females. Asso-

TABLE |
Anaemia prevalence according to sex and age - Matriz da Luz, PE, Brazil
Sex
Age Male Female Total
(years) Total Single Associated Total Single Associated (group)
No. % No. % No. % No. % No. % No. % No. %

4-5 18 52.9 4 25 2 125 16 47.1 3 16.7 2 111 34 114

6-7 29 50 22 75.9 6 20.7 29 50 19 655 6 20.7 58 194

8-9 25 417 21 60 7 20 35 58.3 13 52 6 24 60 20.1
10-11 31 51.7 14 483 3 10.3 29 483 8 25.8 7 226 60 20.1
12 -13 22 55 7 389 1 56 18 45 6 27.3 3 136 40 134
14 or + 28 59.6 8 421 4 21.1 19 404 4 14.3 1 36 47 15.6

Total 153 51.2 76 52.1 23 15.8 146 48.8 53 34.6 25 16.3 299 100
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ciation between prevalence of anaemia and ség&pg) of each parasite was related to anaemia (Table
stratified by age, showed statistical significancél), even with Ancylostomidae (Fig. 1) and
only for the group aged 14 or mo®(M-H sum- trichiura (Fig. 2).
manzgd =6.90, p<p.01) ('_rab_le ). DISCUSSION
Using theassociated criterionthe prevalence
of anaemia was 15.8% for males and 16.3% for The prevalence of 43.1% of anaemia detected
females. In addition no associations presenting st Matriz da Luz, based on tisengle criterioncon-
tistical significance were recorded with prevalencétitutes a serious public health problem according
of anaemia and age? = 4.92, p>0.05) and to the International Nutritional Anaemia Consulta-
anaemia and sex (PR =1.04; Cl=0.62-1 - tive Group which recommends the adoption of col-
H = 0.02, p>0.05) (Table ). lective measures ofintervent.ion in those populations
The overall prevalence of parasitism was 939¢hat present similar rates (Vital 1993). _
In males the frequency was 91.1%, slightly lower In the frequency distribution of haemoglobin
than that registered for females (94.8%). No staatterns by sex and age (Table Ill) it was observed
tistically significant association was found betwee@n increase of the intervals between the median
the prevalence of different parasites and se¥@lues and the pattern measures where occurs the
(PR=0.96; CI=0.90-1.022 M-H = 1.54, p>0.05). change of priteria, accordirjg to the age group. We
In the analyses of the distribution of the differdetected high prevalences in the 6-7 year age group
ent parasites according to age, no associations wér®.9% for males and 65.5% for females) (Table
detected. ). A higher prevalence of anaemia in males of 14
The utilization of both criteria to classify years or older may also occur as a consequence of
anaemia, did not identify any association of statighe change of criterion (Table I11).
tical significance when the values of eggs per gram High prevalences have also been registered in

TABLE Il
Anaemia prevalence according to helmints infection and eggs per gram of faeces - Matriz da Luz, PE, Brazil

Parasites

Ascaris lumbricoides Ancylostomidae Trichuris trichiura

Eggs/g/faeces Sindle Associatef Singlé* Associatell Singlé® Associate8
No. % % No. % % No. % %

<100 37 40.5 16.2 58 43.1 12.1 47 40.4 14.9
100 - 299 33 45.5 18.2 54 42.6 14.8 59 49.2 15.3
300 - 499 15 53.3 20.0 34 47.1 20.6 32 59.4 28.1
500 - 699 11 81.8 18.2 19 36.8 15.8 13 38.5 15.4
700 - 999 13 46.2 7.7 17 58.8 29.4 18 27.8 11.1
1000 or + 76 39.5 14.5 43 41.9 11.6 36 44.4 13.9

¢2=7.69; p>0.08

c2=2.18; p>0.08
c2=1.14; p>0.08

¢2=5.85; p>0.08
c2=4.21; p>0.08

¢2=3.85; p>0.08

TABLE llI

Prevalence of parasitism and haemoglobin mean values (95% confidence interval), compared to WHO patterns,
according to age and sex - Matriz da Luz, PE, Brazil

Age Hb (g/dl) Hb (g/dl)
(years) Ancyl. T. trich. A. lumb. Male Female WHO
Mean + sd Mean + sd Hb (g/dl)
4-5 70.6 61.8 55.9 11.1+1.172 11.3+0.672 11
6-7 72.4 63.8 56.9 11.0 £ 1.307 11.4 £ 0.990 12
8-9 78.3 81.7 75 11.4 +£1.049 11.7 + 0.953 12
10-11 80 76.7 63.3 11.8+1.196 12.0 £ 0.794 12
12 - 13 72.5 67.5 62.5 119+ 1.049 12.0 £ 0.983 12
14 or + 85.1 63.8 63.8 12.4 +1.404 12.5+0.953 12 (female); 13 (male)

Ancyl.: Ancylostomidae; T. trichTrichuris trichiura A. lumb.:Ascaris lumbricoidedVean + sd: mean and standard
deviation; WHO: World Health Organization, 1972.
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50 Similar data have also been described for other
ST R developing countries. In a county of Panama 22.3%

40 h g of children aged 6 to 12 had levels of haemoglo-
bin lower than the normal, independent of sex and

30 age (Robertson et al. 1992). In Havana 38.8% of
< -\_\ children (both sexes) under 2 years had haemo-

~0 PITTY | globin below 11g/dl (Vidal et al. 1985). In Tanza-

A = nia a high prevalence of anaemia was reported in

Py S A rural populations over 15 years old and it was sug-
gested that this might become a public health prob-

0 lem having an impact on the economy of that coun-

0to99 100to 300to 500to 1000 + try (Kitange etal. 1993)' .. L
299 499 999 We did not detect any statistically significant

eggs/gram/faeces association between parasite intensity, as measured
by epg, and anaemia (Table Il) even when we ana-
lyzed associations for those parasites commonly
related to anaemia such as Ancylostomidae (Fig.
1) andT. trichiura (Fig. 2) despite high levels of
prevalence for these worms in the sample studied.
Fig. 1: distribution of relative frequency and anaemia preval-t’S _known' however, that egg counts are highly
lence according to intensity infection with Ancylostomidae Variable and may not be a good tool for the

— —e— —Single criterion
—— Relative frequency

---A--- Associated criteria

Matriz da Luz, PE, Brazil. assesment of worm burden (Anderson & Schad
1985).
70 A significant relationship between anaemia and
60 o~ T. trichiura was detected in Panama, in a group
RN that presented more than 5,000 eggs/gram/faeces
50 —* N and among those that were at the same time in-
Y Sl AN ot fected by Ancylostomidae and. trichiura
< \,/ (Robertson et al. 1992). The loss of blood result-
30 ./\\ Y ing from infections of 1,000 aduft trichiurapara-
20 NN sitism is about 5ml/day, which is a very heavy
AooooA” \—1/5 pathogenic parasite burden (Roche & Layrisse
10 1966, Bundy & Cooper 1989).
0 . . . In another study, carried out in Papua Guinea,
0t099 100to 300to 500to 1000 + in spite of the detection of a negative correlation
299 499 999 between hookworm infection and plasma ferritin
eggs/gram/faeces

no correlation was seen between parasite burden
Y~ —sn — and levels of hemoglobin (Pritchard et al. 1991).
gle criterion
=— Relative frequency Some authors suggest that the absence of correla-
---A--- Associated criteria tion between parasite burden and hemoglobin level
or haematocrit might be explained by the low in-

Fig. 2: distribution of relative frequency and anaemia prevat-ensr[y of infection and they conclude that this cor-

lence according to intensity infection withichuris trichiura  relation may occur only when the number of eggs
Matriz da Luz, PE, Brazil. is higher than 5,000/gram/ faeces. The appearance

and persistence of anaemia, probably occurs only
. , ) when the loss of blood is induced by a great num-
children under 6 years old treated in Recife oUi5er of worms (Crompton et al. 1993).
patient health services (Salzano et al. 1985, | thjs study only four children had more than

Monteiro & Szarfarc 1987). Romani et al. (1991) 509 Ancylostomidae eggs/gram/faeces and eight
detected a progressive reduction of anaemia Withildren had more than 5.000 trichiura eggs/
age. They also observed that the mean haemogt?ram/faeces. '

bin values are influenced by age. . Our results may probably be related to the low
Reviews on feeding and nutrition in Braziljyrgen of parasites in the sample. They also show

stress the fact that very few papers present data @3t the treatment of intestinal helminths and of

anaemia lower than 10%. The great majority ofnaemia must be followed by haematological ex-

them shows prevalences around 20% and somginations, so that any other inducing cause of
higher than 40% (Batista Filho & Barbosa 1985)gn3emia can be evaluated and properly treated.
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